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ABSTRACTThe out-of-body phase of the near-death experiewbere the locus of awareness is no longer in thay b
provides details of the phenomenon of the indepeinsielf-conscious mind. With these details, oneisafate the attributes
and faculties of the self-conscious mind from thokthe brain. The phenomenology of the out-of-bedgerience thus acts
as a Rosetta stone in deciphering mind-body phenamghis view is very similar to the dualist intetianist model of
Popper and Eccles (1977) but with several diffeesn€ounterintuitive mind-body phenomena such &sdating, apparent
delays in awareness of voluntary actions, and mmartmbs can be reassessed, showing that the nterialamind is
accessible to scientific study. The objection thatoperation of a non-material self-conscious nuiittiin the brain violates
the current laws of physics is probably correct ifdependent self-conscious mind constitutes a dievension of reality
and current physical laws need to be extendeegsttave been in the past, to encompass the newoptema. The laws of
mind and the mind’s relationship to the physicaheinsion of reality need to be investigated sciieatiify. The proper way to
do this is to investigate the phenomena of mindlzodly in detail. Consideration of the independettconscious mind in
mind-body phenomena should give useful insights amnhumber of ordinary mental phenomena such asomyepnocesses,
and into solutions to problems such as effectivategies for treatment of autistic spectrum discyde for rehabilitation
from stroke.
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In the near-death experience (NDE), the locus efekperiencer’s self-conscious awareness shifta fie normal location
within the body to outside the body. The experierfoequently finds herself hovering several feeeofier physical body,
watching the efforts to revive her. This shift oihsciousness outside the body is a primary charstiteof most NDEs. The
NDE typically begins with the transition outside tbe body, followed by experiences of the immedttgsical environs,

and ends with a return to the body. While outstdeiody, the experiencer retains the facultiesigibm, thought, volition,

memory, feelings and self-awareness, in short,Iyedlr of the faculties of ordinary conscious expece. In a number of
cases, the NDE has been shown to have occurred thbdiody and brain were clinically dead, as irdizar arrest, that is,
with a flatline EEG, no pulse or respiration, amagl of pupil or gag reflexes (van Lommel et al.02D Van Lommel

established that cardiac arrest patients werecaliyi dead but still had rich cognitive experienahging the period of
complete loss of cortical and brain stem activiitgJuding having veridical experiences of their iggiiate physical environs
that were later verified.

The fact that self-conscious awareness can opeiilieone’s full mental faculties outside of the lypavhen the body and
brain have ceased to function, contradicts thegleen view of neuroscience that consciousness cemr @nly when there is
physical brain activity. Yet the near death expsrér has a continuity of self-conscious awarenss® being within the
body, through the transition outside the body, deatly with veridical experiences of the world, dimhlly transitioning
back into the body. The NDE appears to be a cootisuseamless experience of $ene selfa self who retains a continuity
of memory from before the beginning of the NDE fteathe return to the body, much like any othegndicant life
experience a person may have.

The operation of self-conscious awareness indepe¢rafethe brain’s operation suggests that consciess operates in a
particular way while we are in our ordinary conssitate in the body. Indeed, if our self-consciawareness can separate
from our body and operate independently of it fdinge, albeit under the extraordinary circumstanaean NDE, the self-
conscious awareness most likely operates as apendent entityas wellwhile we are in the body, although it is intimatel
united with the body and brain.

Robert G. Mays, B.Sc., and Suzanne B. Mays havhiestinear-death phenomena for over 30 years. Rapduoests should
be addressed to Mr. Mays at 5622 Brisbane Drivap€hHill, NC 27514; e-maimays@ieee.org
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Thus, the phenomena associated with the out-of-lkaggrience (OBE) component of the NDE, where Kpegencer feels
separated from the body but still has veridicalezignces of the ordinary physical environs, care gis indications of what
aspects of consciousness are in fact independettteobrain. Conversely, the phenomena of conscesssnhich are
associated with physiological brain activity camegus indications of how our consciousness opesaltes united with the
brain.

The enigma of consciousness can thus be unraveleidanded by studying the phenomenology of these dspects of

conscious experience, the OBE associated with NdbiEshe neural correlates of consciousness. Theepr@aper examines
both of these aspects phenomenologically. We focuselevant aspects of the NDE OBE and of varicagnbphenomena.

Other aspects of NDEs beyond the OBE phase maydaradditional insights but are not considerechanfiresent paper.

Phenomenology

The termphenomenologylescribes both a method of study of phenomenatlaadiescription and classification of the
phenomena from that study. There are several diffephenomenological methods used in cognitive nseie(e.g.,
Blackmore, 2006, p. 265) but ours is based on tieedescribed by Arthur Zajonc (1999), namely a wetbf inquiry based
on the three stages of inquiry proposed by J. Wi.Goethe: (1) “empirical phenomena” which are thdirary observations
an attentive observer would make, (2) “scientifiepomena” which are examined through systematieraxgntation, and
(3) “pure or archetypal phenomena” which permitir@at intuition of or perceptual encounter with tlaevs of nature. The
last step occurs not through abstraction and aectstn of models but rather by refining the phenoanthemselves to arrive
at the essence or core of the phenomena.

The form of phenomenology derived from Goethe’srapph is similar to the phenomenology of Edmunddeusbut goes
beyond it in that it admits of more than first-pmrsaccounts of consciousness. It is also very amib the
neurophenomenology of Francisco Varela (1996) at thstudies phenomena in their first-person eigpgéial aspects in
conjunction with the associated neurological aspddbwever, it differs from neurophenomenology @gcke, in treating the
first-person aspectsremostwith neurological experimental reports as supperti

In his investigations, Goethe was very reluctanptoceed immediately to define the causes of obsienal patterns in
terms of underlying mechanisms, but allowed fos tihen it was sensible to do so. It is possibleetnain at every stage of
explanation within the phenomenal and still risethie level of theory (Zajonc, 1999). For Goethes ffhenomenal facts
themselvesre the theory: “Don't look for anything behind thegrfomena; they themselves are the theory.” “Leffdloés
themselves speak for their theory.” (Bortoft, 199671)

Thus, in order to explain consciousness, we neetba& foremost at consciousness itself and every wawhich
consciousness manifests as phenomena, includirapurée, neurological experimental results. Th&-f)erson experiences
of experimental subjects or patients are essetatishderstanding the relationships between consoias and neurological
phenomena and will lead to a comprehensive thebegmsciousness.

The Near-Death Experience

The near-death experience typically occurs whearagm has a medical crisis which brings the pectuse to death or when
a person experiences intense physical or emotatarager (Greyson, 2000a). Raymond Moody (1975) destrl5 common

elements which recurred in reports of NDEs. Thdements include ineffability, hearing oneself pranoed dead, having
feelings of peace, having unusual auditory expesgsrsuch as ringing or buzzing, passing throughrk akgion or tunnel,

feeling oneself separated from the physical bodysually with perception of the physical environsliding seeing one’s
own body, encountering deceased relatives or faenteeting a “being of light”, experiencing a pamic review of the

events of one’s life, experiencing coming back itite body, and telling others of the experiencéduitiog corroborating

events witnessed while out of the body. Moody regmbthat very many individual near-death experierineluded 8 or more
of these common elements but it was rare thatwoyekperiences had exactly the same elements dpd dew experiences
included as many as 12 of the 15 elements.

NDEs are reported to occur during a wide rangefefthreatening medical conditions including caodérest in myocardial
infarction, anaphylactic shock, cerebral hemorrhagel so on, in attempted suicide, severe injug/tduaccidents and falls,
and near drowning. NDEs are also reported wittoserillnesses which are not immediately life-thea@rig and with people
who appear to be threatened with unavoidable serigury or death but who are not actually injurétie latter experiences,
sometimes called anticipatory NDEs, may occur withaffic accident or a mountaineering fall wheniy is averted at the
last instant.



Certain features of NDEs are more commonly repoitethdividuals who have come closer to death, @&asared by
medical records (Owens, Cook and Stevenson, 18@h features include the experience of a stragiy (for example, at
the end of a tunnel or emanating from a beinggift)iand enhanced cognitive functions (such agas®d clarity of thought
or perceptual clarity, or increased control of dtign).

NDEs are reported by about 30% of people who colosecto death (cf. Greyson, 2000a) or about 4-5%heftotal
population (Gallup and Proctor, 1982). However,spextive studies of cardiac patients who were ssfakly resuscitated
after cardiac arrest indicate that the incidencBIBEs in this subgroup is much lower — 18% repblig Pim van Lommel
et al. (2001), 6% reported by Sam Parnia et aDI12®23% reported by Janet Schwaninger et al. (6@ 10% reported by
Bruce Greyson (2003). The combination of the daienfthese prospective studies results in an ovextdlof about 15% for
cardiac arrest patients. One explanation of thiemifice is that lengthy cardiopulmonary resusaitatian induce memory
loss which may significantly reduce the numbereyfarted NDEs (Dougherty, 1994; Sauvé et al., 1986;Lommel et al.,
2001, p. 2042).

A number of both physiological and psychologicaplexatory hypotheses have been proposed to explatEs (Greyson,
1998). One psychological hypothesis is that the NO& form ofdepersonalizationthat is, a feeling of being separated from
both the world and one’s own identity, or feeligtt life is unreal and dreamlike. Depersonalizat®typically unpleasant
with feelings of anxiety, panic and emptiness, does include a sense of being “out of the body’d atcurs more
frequently in young adults and more frequently iomren. In contrast, the elements of the NDE arectllyi pleasant with
feelings of peace, calm, joy and love, and the NB&ntinues to have a clear sense of personal tgetitiough the
experience. NDEs typically involve clarity of thditgand increased alertness, have an out-of-bodyonent, and have no
characteristic age group and an equal genderlulision.

Another psychological hypothesis is that the NDR iorm ofdissociation that is, some degree of separation of thoughts,
emotions, sensations or memories from one’s orginansciousness. Non-pathological dissociativeaeses are present to
some degree in most people, such as daydreamisgrmion in performing a task or absorption whilatehing television,
whereas pathological symptoms of dissociation, aciaving no memory of a significant life eventfegling that one’s
body is not one’s own, may result from severe psiadical or physical trauma such as rape, sexuas@bor being a
hostage. Many NDEs include features that are ctamtisvith dissociation such as the disconnectiomfithe body in an
OBE, and elements of the NDE can be triggered lypbrceived threat of physical harm, even when mgsipal harm
actually occurs. A study of NDErs using the Disatige Experiences Scale (Greyson, 2000b) showedptaple reporting
NDEs reported more dissociative symptoms than ¢timeparison group, and that the NDE “depth” was jpadig correlated
with dissociative symptoms. However, the level ginptoms exhibited by NDErs was considerably lowent the level
associated with pathological dissociative disordRi3Ers do not show the level of distress or impaint that patients with
dissociative disorders do. Thus, the NDEr respdodss experience with a non-pathological levetlizsEociative response to
stress.

The physiological explanatory hypotheses for theENBclude hypoxia (insufficient oxygen), hypercarlfexcessive carbon
dioxide levels), the release of endorphins or werineurotransmitters, neural electrical activitgha right temporal lobe or

the limbic system, the presence of various drugasoyet unidentified endogenous equivalents, anghsoln general these
explanations suffer from the fact that these caomalit are not present in all cases of NDE. No phggioal theory has yet

been proposed that can satisfactorily explainfalhe common elements of NDEs (Greyson, 1998).dy tme possible that a
physiological response servesttigger the NDE, and it may also be possible that a nadéfed physiological explanatory
model can account for all of the aspects of the NBEckmore, 1993). However, such explanations waded to include

anticipatory NDEs, where the NDE is clearly trigegtby a perceived threat of serious injury or delaitth no physical injury

in fact occurs.

The OBE component of the NDE

The focus of the present paper is the OBE compoaietite NDE. The phenomenology of the OBE occurdioging NDE

should help in understanding the nature of constiess, since the NDErI's consciousness appeargptvase from the
physical body at the start of the OBE and latereapp to reunite with the body. Furthermore, dutimg OBE component,
perceptions of the NDEr’s physical environs are enathich appear to be veridical, and their veridigatan potentially be
corroborated.

The proportion of NDErs who report an OBE as pértheir experience has variously been reported58¢ {Greyson and
Stevenson, 1980), 83% (Greyson, 1983) and 100%o(8ab982). The difference among these differerdisgimay be due
to the definition of OBE. The OBE is defined as &hgerience of one’s consciousness being sepairat@done’s physical
body. In the weighted core experience index (WG&1)NDE, Kenneth Ring (1980) assigned a score bft@e individual

described a “clear out-of-body experience” and théf individual had a sense of bodily separatiothevit this. In his NDE



scale, Bruce Greyson (1983) assigned 2 if the iddai clearly left the body and existed outsidaritl 1 if the individual lost
awareness of the body.

A striking example of the clear experience of sapan from the body is the case of George RitcRigchie and Sherrill,
1978, p. 36; Ritchie, 1998, p. 51), which includevery elaborate NDE and an unusual OBE with appaveridical
perceptions. Private Ritchie, age 20, a recenuitir the Army, died of acute double pneumoniaha hospital at Camp
Barkeley, located near Abilene, Texas, around 3 dxvDecember 22, 1943. Ritchie had been unconstious/ioke up and
found himself sitting on his bed with another pergong in the bed. He remembered his urgent neegkt to Richmond for
the beginning of his medical training and realizkdt he had missed the train. Ritchie rushed ouhefhospital, passing
straight through its heavy metal front doors, amdhfl himself flying rapidly, about 500 feet up, ptee frozen landscape.
The night was clear and crisp but he did not feéd.cHe saw that he was traveling east from thedtiposof the North Star in
the night sky.

Ritchie came upon a broad river with a long higlddge and a sizeable city on the far bank. He felshould stop to get
directions to Richmond and “landed” outside a whigd-roofed all-night cafe on a corner, with a bheon “Cafe” sign
above the door and a “Pabst Blue Ribbon Beer” sighe large right front window. In trying to spetika passerby, Ritchie
realized that others could not see him. When heeldan the guy wire of a telephone pole, his baaigspd right through,
and he realized that somehow he had been sepdimaediis body and now needed to get back to ichét rapidly returned
to the hospital but had difficulty finding his bodythe 2300-bed hospital. He finally recognized body by the ring on his
hand. A sheet had been placed over his head arghlized that he had died. Still, he was awakekihg and experiencing,
only without a body. Frantically Ritchie clawedthé sheet to draw it back but grasped only airchgét then encountered a
Being of Light whom he understood to be Christ. lié&l a life review and further extensive experierioesther realms.
Ritchie ultimately returned to his body under theet, his throat on fire and his chest in pain.ofgerly noticed his hand
had moved and persuaded the doctor to inject aliimegigectly into his heart muscle, an unusual neatliprocedure at that
time. Ritchie revived and ultimately recovered.

Ten months later, after flunking out of medicalrinag, Ritchie was driving with three Army buddieack to Camp Barkeley
to finish basic training. They drove south from @mnati, following the Mississippi River, and carweVicksburg where
they stayed over night. The next morning, Ritcléeognized how the river flowed next to Vicksburglas they drove
through the city, he recognized that up the stiee would come to the cafe where he had “landbd’grevious December.
Ritchie sat there in the car in front of the cale.recognized the neon sign (now out), the Pagstisithe window and guy
wire, exactly as they had appeared earlier. Theight cafe was 524 miles directly due east of bepital door at Camp
Barkeley.

Thus, George Ritchie’s story is unique for the itjaand duration of the OBE component and for i#dent veridical
perceptions of physical reality. These aspectsabitybresulted from the unusual circumstance of g strong desire (not
to miss the start of his medical training) at timeet of his “death”. This desire propelled him awlaym the hospital to a
strange city many miles away whereas most NDE &iisdy experiences remain in the general vicinityhe NDEr’'s body.

The phenomenology of the near-death experiencdoéas documented by a number of researchers (Md@#h; Moody

and Perry, 1988; Greyson and Stevenson, 1980; Sah®8®2; Valarino, 1997; Ring and Cooper, 1999)wk focus

specifically on the OBE component from these phesrotogical descriptions and from general reportDE OBESs in the

literature, we can develop a more elaborate degmnipf the NDE which emphasizes the OBE componEnts, the typical
elements of the NDE scenario which includes an @BElisted here. Several of these elements would@&gresent in an
NDE which did not include an OBE component.

1. The person experiences a physical trauma such ascédent, or a sudden illness such as cardiastarre

2. The person has feelings of peace and a lack ofigaiyzain.

3. There may be a tingling sensation or sound angéhgon finds her awareness hovering over her pliylsady near
the ceiling, observing as medical personnel worketdve her. After a while, she recognizes that ishebserving
her own body, but she is undisturbed by this rasibn.

4. The person may see that she has a non-materialdiagpe and, less frequently, may see a cord oatiaehing to
the physical body. Her “body” feels weightless ahé feels no pain even when the doctors perforrmegiares that
would ordinarily be painful.

5. The person’s perceptions are enhanced, she can anoviét by thinking or wishing it, and she “hearsthers in the
room speak by thought transfer. She can recalyghirom her earlier life and from recent events.

6. The person may experience further aspects of an:NDdark tunnel, a life review, coming into a lighteeting
deceased relatives and so on. She may realizetoidbthat she must return to her body.

7. The person returns to the body and may at thist haive additional perceptions of the physical et



8. The person reunites with the physical body. SHeeeiumps back, is pushed back, gradually fallkhhough the
tunnel, or snaps back instantly into the physicalyb Her perspective is now in the body, looking Bpysical pain
returns. She may lose consciousness at this point.

9. After physical recovery, the person relates theeerpce to others. She wishes to verify her expedeand she
seeks out others to confirm that what she saw btua@ppened, or she verifies the events on her.own

10. The memory of the experience is vivid and longiesand, after a time, the experience is integraedne of the
person’s life experiences along with other possitfler effects (Greyson and Stevenson, 1980).

A more detailed phenomenology specifically of thBEDcomponent of the NDE is warranted which we pnese the
subsequent sections: the continuity of consciousdesing the NDE OBE, the veridicality of percepsoduring the NDE
OBE, a comparison of the NDE OBE versus other tyfe&3BE, and finally the phenomenology of the NDBED

Continuity of consciousness with the complete ¢essaf brain function

To develop an understanding of the relationshipasfsciousness during an NDE with the functioninghef brain, several
researchers have focused on prospective studieardiac arrest survivors to provide an unambigunoslel of the NDE

during the dying process (Parnia et al., 2001; iesand Fenwick, 2002). The NDE occurs with reastné&lequency during

cardiac arrest, sometimes with an OBE phase whicludes veridical elements (Sabom, 1982; Sabon8;1:8th Lommel et

al., 2001). The physiology of cardiac function, piestory function, cerebral electrical activity awérebral blood flow

following cardiac arrest is well-known and corresds to the criteria for determination of death: cavdiac output, no

spontaneous respiration and fixed, dilated pumfthin 10 sec after an arrest, blood flow to thaibr electrical brain

activity and brain stem function all rapidly ceasel the patient rapidly loses consciousness. periad, the patient may be
considered clinically dead, even if she is subsetipesuccessfully resuscitated. Nevertheless, dutlme arrest, some
patients report vivid, conscious out-of-body exprces of themselves and their physical environsatecharacteristic of
the NDE.

Within the first 10 seconds or so of cardiac arriwt velocity of blood flow in the middle cerebeatery (Vo) drops to zero
cm/sec and blood pressure drops to less than 20 gni@dpalan et al., 1999; de Vries et al., 1998t&€hnd Levy, 1990;
Parnia and Fenwick, 2002) .\ is a reliable measure of overall cerebral blooavflAlso during the initial 10 seconds or so,
the patient’s electroencephalograph (EEG) chanigsetsbfy a short term increase in alpha frequendiesn a drop in both
alpha and beta frequencies, an increase in deltpéncies and finally a decrease in delta freqesn@iisser et al., 2001).
The EEG then declines to zero or isoelectricitgt(ithe) within 10-20 seconds after the arrest (died/et al., 1998; Clute and
Levy, 1990; Losasso et al., 1992; Vriens et al96)9 The patient loses consciousness prior to estrtity, during the
increased delta activity, that is, about 10 secaitds cardiac arrest (Aminoff et al., 1988; Brenri997). Also just prior to
isoelectricity, the patient may exhibit short masspasms and jerking (Brenner, 1997). With theidedf cortical electrical
activity, brain stem electrical activity also dees simultaneously to isoelectricity. This effestdbserved directly by
monitoring auditory evoked potentials during inddiceardiac arrest in hypothermic circulatory arrpsbcedures for
treatment of cerebral circulatory aneurysms (Spetet al., 1988). Brain stem isoelectricity is atsmnsistent with the
observed loss of consciousness, and general loastohomic function and reflexes associated withirostem electrical
activity: there is no spontaneous respiration anadpuapillary response to light, corneal reflex, gaflex or cough reflex.
Since brain stem electrical activity mirrors caatielectrical activity as a result of the level adrebral blood flow, it is
reasonable to infer thatl brain electrical activity ceases in the first £8,50n average, of cardiac arrest.

With the onset of cardiopulmonary resuscitation REBuch as chest compressions, defibrillation khaxtificial respiration

and the administration of drugs, low level cerelintmod flow (reperfusion) can resume. With repedosthe EEG may
begin to recover, even before cardiac functiorestared (e.g., Losasso, 1992). EEG recovery follthespattern of EEG
changes at cardiac arrest in reverse order (Bred®87). As the arrest duration increases, EEGvagotime (the time,

measured from cardiac recovery, to return to nofetaB) increases even more. For example, an arfe®) esec duration
will result in an EEG recovery time of about an itiddal 80 sec (de Vries et al., 1997; Vriens et #096). Even after short
periods of unconsciousness of 60-90 sec, the pasemsually dazed, slow to respond or confusedafuout 30 sec after
regaining consciousness (Aminoff et al., 1988).

If the arrest lasts longer than a threshold of al3duseconds, when circulation then resumes, tiseaeperiod of cerebral
“hyperfusion” where blood flow and oxygen uptaketie brain is much greater than normal (Smith t1890; de Vries et
al., 1998). Data for longer periods of cardiac strege available from animal experiments. In inducerebral ischemia in
rabbits from 2.5 to 15 min, Ames et al. (1968) fduhat specific regions of the brain develop ciatoity defects which
inhibit or prevent reperfusion, a phenomenon catladltifocal no-reflow”. The no-reflow defects oacduring the arrest
and increase in number as the duration of ischémi@ases. The defects are probably caused byeddumst-arrest blood
pressure, increased blood viscosity, dissemindtsaticlots, and compression of blood vessels dwsviling (Buunk et al.,
2000). If the defects are too severe, the globpkhusion and hyperoxia that ensue are not ablguedely to re-oxygenate



the affected regions Thus, the longer the cerabchlemia, the larger the areas of permanent darnhagecan occur. The
regions that were most susceptible to no-reflowalgerin animal experiments were the striatum, thataamnd hippocampus
as well as various regions of the cortex (Kagsteiral., 1983). These results are consistent wilthiriigs in humans (Kinney
et al., 1994; Fujioka et al., 2000) and are coesistith observed cognitive and memory deficitgandiac arrest survivors
(Dougherty, 1994; Sauvé et al., 1996).

In cardiac care units, the usual duration of cardiaest is 1 to 2 min (van Lommel, 2006), 5 mim@an-monitored hospital
wards (Herlitz et al., 2001) and even longer iroatiof-hospital cardiac arrest. In the prospecsituely of 344 cardiac arrests
by van Lommel et al. (2001), 234 (68%) of the 34dignts were successfully resuscitated in the talsgdf these, 190
(81%) were resuscitated within 2 min of arrest 48d@ (80%) were unconscious less than 5 min. And8@epatients who
were resuscitated in-hospital (13%) were resusdtatithin 1 min of arrest and were unconscious thas 2 min. Of the
344 patients in the study, 101 (29%) received ClhRide hospital (usually in an ambulance) and aro¢h (3%) were
resuscitated both out of and in the hospital. @6éh110 patients, 88 (80%) were in arrest longan thmin and 62 (56%)
were unconscious longer than 10 min. Only 12 ptdié®%) were in arrest longer than 10 min. OverH3 (36%) of the
344 patients were unconscious longer than 60 niie.dverall mean duration of cardiac arrest in $tugly was 3.8 min and
the mean duration of unconsciousness was 109 mBvd).

These statistics are probably typical of cardiaesdrresuscitation in general. Thus, the typicahdspital cardiac arrest
survivor is in arrest for 1 to 2 minutes and isamgcious 2.5 to 5 minutes. The typical out-of-hta@pmiardiac arrest survivor
is in arrest for about 4 to 10 min and is unconsgiabout 10 to 60 min or longer.

From the foregoing description of cardiac arrestsgiblogy, theperiod of global cerebral isoelectricityypically goes from
15 sec after the arrest to 5-10 sec after the sfa@PR (chest compressions or defibrillation) beierts to isoelectricity
when chest compressions are stopped, if cardiatifumhas not started. Even with the restart ofteleal activity, the EEG
does not return to normal for a considerable tifter ahythmic delta activity reappears, dependinglee length of the arrest
(de Vries et al., 1997; Vriens et al., 1996). Ipest case scenario of an arrest of only 40 se& Ht& recovery time would be
an additional 80 sec. In longer arrest times, tl&GEecovery time and corresponding cognitive fuordi would be
influenced by the multifocal no-reflow effects thatcur, and would be considerably longer. Similatlye period of
unconsciousneggpoes from 10 sec after the arrest to some tineg #fe return of normal EEG, probably followed byeaiod
of dull or confused consciousness. In cardiac tare62 min or longer, the duration of unconsciassis probably most
influenced by multifocal no-reflow effects.

During the period of global cerebral isoelectrictyd loss of consciousness, some cardiac arresverg report vivid NDEs
which include OBEs with veridical perceptions oktlkvents of their resuscitation. The Michael Salgindy (1982)
consisted of 106 patients who had survived a nogisal episode of unconsciousness and coming c¢toskeath, including
78 cardiac arrests, 20 comas, 7 life-threatenimidaats and 1 suicide attempt. Of these 106 pati€it reported an NDE
following the near-death crisis event. Note thasthnear-death events that included NDE were ro@ssarily the event that
brought the patient to Sabom’s attention. Of theNEIErs, 32 claimed to have seen some part of tlesiiscitation in an
OBE, but 26 of these were unable to provide swfitdetails for verification, because the patieattention was directed at
other things than the details of the resuscitationexample the feeling of freedom or the patier@mazement at what was
happening to him. The remaining 6 patients, altlizar arrest cases, did provide details that coeldtalyzed. Of these 6
cardiac survivors, 4 were interviewed within 1 ye&the near-death crisis event, one within 4 yeasone within 5 years.

In each of these six cases, the details providenh the OBE perception corresponded accurately Witthcurrent medical
procedures, such as the use of chest compressdibrithtion and drawing blood for blood gas ars$y and with the
patient's medical records to the extent they edisted contained details. Many of the OBE perceptioare of events that
occurred during the period of likely cerebral ismticity, describing the events prior to CPR ahd beginning steps of
CPR. Furthermore, the patients experienced no byeakange of conscious experience, even whenrielgcbrain activity
likely started up again, until there was a cleansition back to the body. In five of the 6 cagbs, patient gave a definite
description of this transition, generally descrihihas a switch of perspective from being ouths# body looking down to
being within the body looking up. These transitiorere associated with coming back to consciouswéhki the body.

In the first three of Sabom’s cases, the descripfioovided by the patient during the period of ljkesoelectricity was
accurate compared with the medical record.

Case 1: the patient described having collapsedherildor, could see the floor from above, was difend put on a
stretcher; the doctor gave a strong blow to thestchad then did chest compressions. The medicatdetescribed
that the patient collapsed in the hall, had noguolsrespiration and CPR was begun.



Case 2: the patient described having an IV insehading chest compressions and a needle insartéddmething
about blood gases”. The medical record describeg#tient as unconscious, an IV was started, & latgavenous
injection of glucose given (with no response), thieifl resuscitative measures” were started andrat blood was
drawn. Interestingly, no defibrillation was noteglthe patient or mentioned in the medical record.

Case 3: the patient described vomiting and thersipgsout and looking down from above, and the nurse
administering one defibrillation shock which pullggt patient back into the body. The medical reatmskcribes the
patient vomiting and then developing ventriculabriflation (cardiac arrest) which “responded proiypto
defibrillation”.

Furthermore, the balance of the descriptions isdhiree cases, beyond the period of likely istéddy, was consistent
with the balance of the respective medical recdrdthe other three cases, the medical record waavailable or was only
a minimal description. Nevertheless, the patiesbants contained purely visual perceptions whichevesther later verified
or found likely to be accurate:

Case 4: the patient described the use of a ddditmil machine after the start of CPR chest compass The
machine had a meter face which had two needlesfixewd and one movable, the latter which graduailyved up.
(This probably describes a meter which sets thé-seatonds of the defibrillation and measures thargihg of the
machine to that setting.) The nurse or doctor makedixed needle each time before the defibrilatand the other
needle gradually moved up. The patient then desdribe defibrillator paddles as round disks witkltdns on top of
the handle which are used to deliver the shock.péitrent then describes a sequence of resuscitatiosisting of a
defibrillator shock between one-third and half scalhest compressions, a stronger shock (overshalé), chest
compressions, and a stronger shock (about thregegslg after which the patient felt he was retognio (ordinary)
consciousness. It is not clear whether there wieestccompressions prior to the first defibrillatidithere were not,
then these purely visual perceptions likely begarngd isoelectricity; otherwise, they were certgintade during a
period of unconsciousness. The description of teébdllator is consistent with defibrillators whicwere in
common use at the time (1973) and the descriptiqgragressively stronger defibrillations interspetsnith chest
compressions is also consistent with common medicattice. The patient denied ever having seen such
defibrillator or CPR procedure before. The purelyual perceptions of the setting and the movemérthe two
needles could only have been made while the machésein use, a fact which helps confirm that thecggtions
occurred during the procedure and not at some tither

Case 5: the patient described that “shots” west fidministered in the groin, the doctor then sthtb insert a
needle in his body on one side by the arm pit,tbeih changed his mind and decided to put it inhendther side,
next to the heart. (This procedure was probabhatéempt to enter the subclavian vein, below théadobne, to

administer drugs or insert a catheter.) After #guscitation, the patient reported telling the dotitat he observed
that the doctor changed his mind and went on theraside to do this procedure, and the doctor ooefil his

report. From the patient’s description, arterialdal was first drawn, then the subclavian procedvas done, and
then defibrillation was performed. The medical mecdescribed that full CPR was instituted and blgades were
drawn. From the patient’s description, it is natasl when, how much or even whether chest compressiere

done, so it is not clear whether the visual peioepdf the doctor changing his mind and movinghe patient’s

other side occurred during likely isoelectricity.dny case, it occurred while the patient was uscions.

Case 6: the patient described the use of chest remsipns, defibrillation and injection into the Heas he was
ascending higher and higher out of the body. Theiplathen described seeing, while he was stillomscious, his
wife, his oldest son and his oldest daughter ddwenhall, talking to the doctor. Sabom was abledofiecm his

account independently with both the wife and daeighthe wife had come to visit, unannounced, with bf their

six adult children and they were at least 10 rodlman the hall from the patient’s room when the @ardarrest
occurred. The nurse stopped them from approachirthdr. The patient was wheeled into the hall bas wever
facing the direction of his family members and ualsen to another floor without passing them in tlad. The

patient accurately identified who was with his wéeen though the family visit was not expected #ral wife

would bring along any one or two of his six childr® visit. The wife also confirmed the conversatigith the

doctor at the time. Again, this purely visual pgti@n occurred during unconsciousness.

The Sabom study shows the difficulty in verifyingcaunts of veridical perception during an NDE OBHhe patient

generally can provide very specific details of #vent as perceived during the OBE, but the medé&zdrd usually provides
only those details that are necessary for on-goirdical care. Unless the doctors, nurses and atafinterviewed within a
short time of the event, their memories are naljiko be detailed or accurate. These difficulties limitations resulting
from the research study procedures and can be @wercA protocol of independent interviews of bo#tignts and staff as



soon as possible after the event would providefigation both of the patient’'s detailed OBE perdeps$ and the patient’s
specific medical condition at the time.

To help verify that the OBE perceptions came fratual perception of the events, Sabom sought toidite the possibility
that the patient’s perceptions could be attributedmagination based on prior general knowledgeC®R procedures
(derived, for example, from television shows), xpectations based on prior experience with carpgiracedures from earlier
medical events, or simply to lucky guesses. Saboteniiewed a control group of 25 cardiac patienith veimilar
backgrounds to those patients reporting OBEs, lggamaverage duration of known heart disease oé itiam 5 years, with
prior experience of hospitalizations for heart @tfeheart catheterization, open heart surgery,i@ararrest without an NDE
and so on. The controls also admitted to regulavison viewing at home, and thus would have adggeneral knowledge
of CPR. The controls were asked to describe inavidetail what they would reasonably expect tofsem the corner of a
hospital room during CPR of a cardiac arrest patiewenty-three of the 25 controls made some attémgescribe the CPR
procedure. Of these, 20 made a major error in thegcriptive accounts, most commonly the use of thrtarmouth
breathing, which is only rarely used in a hospsetting. The other three gave limited descriptioh€PR procedure with no
obvious error. One of these controls omitted keyrents such as chest compressions and artificrilation and the other
two had witnessed actual resuscitations in hospitalronments.

Sabom concluded that the control results suggesttiie CPR descriptions from NDE OBEs were not thasdely on the
patients’ prior general knowledge of CPR. Furthemmadhere is a strong correspondence between the @@Bceptions and
the actual procedures described in the medicaldeddne OBE accounts contain numerous specificilddtat were missing
from the controls’ descriptions. Sabom also conetlthat the medical staff very likely did not prdeiadditional details
about the patient's CPR procedure because therenwa®nceivable reason to do so. Moreover, it walikely that the
patients pieced together the portrayal of the @&ign from visual, auditory, or (we would addytile perceptions made in
a semiconscious state because the perceptions addtails were visual in nature, but outside of ¥isual field of the
patient’s physical eyes and could not be derivethfauditory (or tactile) sensory information. WeuMbadd that some of
the perceptions were made after arrest and priothéo start of CPR, during the period of likely cdetp cerebral
isoelectricity, when no perceptions, even sublihin@uld be possible. We would also add that altfiosome details can be
inferred after the fact from more lasting physietiects, for example the placement of the defiatdli paddles from burns or
soreness on the chest, the fact of chest compreskimm chest soreness or cracked ribs, and tlemlant of an 1V from the
fact that the IV was still there on awakening, theletails alone cannot explain the close correspoel of the patient’s
account of the sequence of events with the med&adrd, nor the details that are purely visual &ture, such as the
defibrillator switches and needles in case 4.

Sam Parnia (2006, p. 77) documented a second egaofipteridical perception during an OBE, an accomtRichard
Mansfield, an experienced cardiologist who wasctreliac team leader resuscitating a 32-year-oldimaardiac arrest. The
patient was observed initially with no pulse, nedthing and was in asystole (a completely flatétextrocardiogram). The
resuscitation included intubation, three-minuteleyof chest compressions, adrenalin and atrofidespite these efforts
over a period of more than 30 minutes, the patiemained pulseless and in asystole. Before stopghmegfforts, Mansfield
rechecked that the heart monitor and leads wer&imgproperly and that there was still no pulsee Thsuscitation was
stopped and the team accepted that the patientleas Mansfield left the room to write the medigadords and was out for
about 15 minutes. He re-entered the room to chegkhany vials of adrenalin had been administeratirasticed that the
patient appeared to be definitely pinker than wtrendoctor had left earlier. Mansfield recheckeel platient’s groin and
found a pulse. The resuscitation was resumed angddtient ultimately was stabilized and transfetcethtensive care.

About a week later Mansfield interviewed the patiefhe patient had not suffered any brain damagspite being in
asystole for more than 30 minutes and without assistance in the form of heart compression or omyfpe another 15
minutes. Moreover, the patient described how he dizgerved everything from above and described iaildall that had
happened: everything the doctor had said and dorbke procedure including going out of the roommow back later,
looking across at the patient, rechecking the paise restarting the resuscitation. The patient aids to recount all of the
details correctly, according to Mansfield.

During the periods of chest compressions in thésiseitation, it is likely that some cerebral elieatractivity started up, but

since the patient remained in asystole, as sotimeashest compressions stopped, global cerebtaiisia would resume and
the brain would return to isoelectricity. At someimi after Mansfield left the room, the patient'sant must have

spontaneously restarted. Nevertheless the pat@mained unconscious and was ultimately stabilized @mansferred to

intensive care. Despite the probable intermittertquls of cerebral isoelectricity, the patient waéde to perceive all of the
events of the resuscitation from above. In particuhe patient accurately described the decisiagtdp the resuscitation and
the doctor leaving the room, a time when the patieas confirmed by the doctor as still being pudseland in asystole, and
therefore very likely in complete cerebral isodliedty. The details of the patient’s account weot described by Mansfield,

but we can assume that the patient’s perceptioasraed with no lapses of consciousness, as wheitriekd brain activity



might have restarted. Had there been a lapse ofctmmsness, the patient’s description periodicaflypeginning to lose
consciousness or of being drawn back to the bodyldweertainly have been noted.

Thus, we have an additional account of veridicateptions during an apparent NDE OBE, during periotlalmost certain
cerebral isoelectricity, in this case an accouritfrmm the NDEr himself but from the person who Wbbe most able to
verify the accuracy of the details of the NDEr'papent perceptions. Furthermore, the details werdied as completely
accurate within about a week of the incident. Matd® account deserves further independent ingastin, for example, to
gather and correlate the details from Mansfiel@, platient and other personnel who were presentframd the written
medical records. Unfortunately, because of thedaggsmore than 15 years now, such an investigationld be problematic
(Parnia, personal communication, September 25, 2@06nore rigorous treatment of such accounts qfaagnt veridical
perceptions at the time of the medical event wauéiv/ide more definitive corroboration.

A third example of the apparent continuity of cdossness through a period of complete cessatiaeisbral activity was
documented by Sabom (1998). Pam Reynolds, agenggrwent surgery in 1991 for a large basilar arsrgurysm at the
base of her brain. The complex procedure involwgzbthermic cardiac arrest which included lowerirg hody temperature
to 60 degrees F, stopping her heart and breathidgdaaining the blood from her brain. At this poiReynolds was in
“standstill” and, by all measures, was dead. Theusysm was then excised, her blood and body temperaestored, and
her heart and breathing restarted.

Anesthesia was induced at 7:15am, Reynolds’ eyes taped shut and molded ear plugs were placedripdrs that emitted
100 dB clicks. At 8:40 her body was draped and do8:45 Reynolds experienced an NDE OBE, as thgesur began
cutting through her skull with a specialized pnetimaurgical saw to access her brain. Her visionhm OBE was more
focused and clearer than normal. As she hoveredtbeesurgeon’s shoulder, she noticed that thersaembled an electric
toothbrush with a peculiar shape. It used intergeable blades which were kept in a container rebegia socket wrench
case. Reynolds also heard comments from a femakerdabout her veins and arteries being too srRanolds continued
to have a deep NDE involving a tunnel vortex, éntean incredibly bright light and meeting a numbédeceased relatives.

During the time of her NDE, the surgical procedamntinued: blood cooling started at 10:50 and Rklgicheart was
stopped at 11:05. The EEG monitor registered istiidéty and brain stem function, measured by eieat pulses in
response to the audio clicks in her ears, also wertro. Reynolds was brought to standstill adduf5 with the blood
drained from her body. The surgical excision ofdineurysm was completed and her blood flow waantest. At this point,
the EEG and brain stem monitors showed resumptfoalextrical activity and cardiac function was stdr At 12:00
Reynolds’ heart went into ventricular fibrillatiomnd two defibrillations were applied to restart teart. In her NDE,
Reynolds was brought back through the tunnel bydeeeased uncle and saw her body. She did notteaet back into the
body, because it looked terrible to her, like apser Nevertheless, with a little push, she reedtber body. At 12:32, the
bypass machine was removed and the surgical wonads closed. At this point, Reynolds remembersihgahe surgical
team playing a particular song in the background.

Later, Sabom verified that Reynolds’ perceptionghaf surgical saw and of the doctor's comment al@ntveins were
accurate. However, both of these perceptions oeduaround 8:45, while Reynolds was under anesthesiavell prior to
cerebral isoelectricity, which went from about 18.:0ntil perhaps 11:45. There was another briefooeaf isoelectricity,
perhaps 1-2 min long, during the ventricular filation event at 12:00. The time of returning to bively can be estimated at
between about 12:05 and the time of the surgicauwrk procedures, because Reynolds could identigiabeing played in
the background after she had reentered her body.

In this account, we have a conscious NDE OBE wattidical perceptions during a surgical procedurenot during cerebral
isoelectricity. However, the NDE continuegithout interruption through an extended period of probably 40 min of
monitored cortical and brain stem isoelectricityisthwas documented. Reynolds’ account does notéelia sense at any
point of her NDE that her consciousness was dithings or fading, or that she was being drawn backeaobody, except
after the resumption of cardiac function when stzes ipushed” back into her body. Thus, while theidieal perceptions
occurred at a point when Reynolds was under argati@d therefore unconscious, they occurred whédee was still full
electrical brain activity. Nevertheless, the iHitGBE phase was part of a continuous consciousreq which spanned an
extended period of global cerebral isoelectricity.

In a cardiac arrest, the onset of global cerels@iemia and cerebral isoelectricity causes thedbssnsciousness in most
patients. However, a few patients experience airaity of consciousness, generally with a perspeatiut of their body and
looking down. The patient generally experiencedisouption in consciousness (except for the changeerspective) at a
time when all electrical brain activity has almosttainly ceased. The patient experiences a lwdid] consciousness of the
physical environs and still possesses all of theulfies and attributes of ordinary consciousnesshia body, namely,
perception, volition, feelings, thought and memafy prior events. The patient experiences a compbetetinuity of



consciousness even when the cerebral electricaitgaesumes, until there is a clear transitiorclb#o the body, at which
point the patient's consciousness continues, noth am in-the-body perspective, or the patient bexomconscious and
wakes up later in the body. The NDE becomes intedraeamlessly into the patient's ordinary memasyanother of life's
experiences. During the entire period of out-ofypambnsciousness, the patient appears completelgspansive and
unconscious to medical personnel.

Thus, the phenomenon of NDE during cardiac arxeish, veridical out-of-body experiences of the plegsienvirons during
the period of global cerebral isoelectricity, chaljes the hypothesis that consciousness is depeadéorain function.
Ordinarily this hypothesis is correct, becauseltss of electrical brain activity nearly always uks in unconsciousness.
However, the rare cases of NDE during cardiac adesionstrate that there are notable exceptions.phlenomenology of
these exceptions shows that, once separated fraim fonction in an NDE, the patient’s consciousnasstinues in an OBE
even though the brain’s electrical activity resujaasd that the consciousness will continue to dperadependently until
there is a reuniting with the body. The patientssciousness functions with all of the attributésralinary consciousness,
in a continuity of self-conscious experiensich spans the time the patient was in the btuypugh the separated out-of-
body experiences, back through the time of reumitiith the body. The patient experiences the ttems out of and back
into the body as natural, albeit unusual, occugsnand is able to integrate the entire experiameeemory as one of the
experiences of life.

Veridicality of the NDE OBE

The foregoing account of the continuity of consesioess during periods of global cerebral isoeldttriests on the validity

of veridical perceptions during the NDE OBE becallmse perceptions establish that the NDE conseémssoccurred at a
time of global cerebral isoelectricity or unconssnoess. The validity of these perceptions depentbawborative evidence
that the perceptions were real (that is, “veridicahd that they could not have been imagined ontally constructed at
some other time, for example, having been infefreth subliminal sensory awareness during anesthfsia prior general

knowledge, from expectations derived from earligpeziences, from information supplied by othereathe fact, from

lasting physical aftereffects (e.g., soreness ondfrom a defibrillation), or from lucky guesses.

When a person experiences an NDE with out-of-boglggptions of the immediate surroundings, the ahtdesire is to
check that the events or things perceived wereamdlactually happened. As a rule, such percepdm$oundnformally to
be veridical, that is, they appeared real, werelkde with witnesses, and were verified. In confreegports that perceptions
in an NDE were found to beon-veridicalare very rare. Thus, one would expect that NDE @BEeptions would be easily
proven formally to be veridical. However, in onlyfew cases have NDE researchers taken extra stepsroborate more
thoroughly what was perceived by checking indepetigemore than one source. Such research includesexample,
Michael Sabom (1982; 1998), Kenneth Ring and Shaooper (1997; 1999), and Emily Cook, et al. (199B)san
Blackmore has recently asserted (2004, p. 364)ithab case of alleged veridical perception in dbE\has even minimal
independent corroboration been provided. Blacknsorassertion is overstated but it demonstrates tiatlevel of
corroboration of claims of veridical perceptiorojgen to skepticism.

When we say a perceptionvsridical, we usually mean that it corresponds to the fatteality, that is, it is of something
that is objectively real. When a researcherifiesa claim, she proves it is true or accurate by evié or testimony, and
when shecorroboratesa claim, she confirms it and “makes it strongesstally by checking it from more than one source or
perspective. Thus an account eridical perception isverified by demonstrating with evidence or testimony tha t
perception was of something that actually occuiredbjective reality at the time it was claimedlie perceived. The
verification iscorroboratedwhen the account is checked from more than onecear perspective.

There are hundreds of accounts of purported valitNODE OBE perceptions. Usually they are checkethieyNDEr himself

soon after the experience. The perceptions areidrgty verified by asking one other witness, a¥ itold the doctor what |

saw and he said it happened just that way.” Usuhllye is no independent checking of the detailsl, since the event
frequently occurred long before it is recountedateesearcher, independent checking of details fldfarent people or of
physical evidence is no longer possible.

Emily Kelly et al. (1999-2000) outlined the genemaduirements for verification and corroboratiorpafanormal perception:
the experiencer recounts the paranormal experignothers soon after the experience, these othimst &0 when and what
the experiencer told them, and an independent figatsr confirms that the perceived events occuasdhe experiencer
described them. These requirements provide a framefor more elaborate requirements for corrobarptlleged veridical

NDE OBE perceptions, which might include:

The NDEr gives an account of the perceived evesdsanably soon after the experience such thatisleta@ not
lost in memory or altered in the retelling and ao¢ confounded by what the NDEr may unintentionéigrn from



others in sharing the story. Ideally the accoumtusth be written down in as much detail as possitgéore it is
shared, especially before it is shared with those might be able to verify the details.

The investigator interviews the NDEr and compatd@s aiccount with the version contemporaneously rgitee
others and the written version if there is one.miigch as possible, the investigator needs to véndy the NDEr
could not have gained prior knowledge related todkients and did not gain specific knowledge atimaitevents
afterward by normal means (e.g., information giaéterward by medical staff or a witness to the ¢sjen

The investigator compares the NDEr's account withtestimony of witnesses, interviewed separatelyerify the
details of the account. The investigator probegifipally for any elements that are not consisteith the NDEr's
account. The timing, sequence of events and dethhifeed to be compared. Details might include wias present,
where were they situated, what were they weariog items were placed in the room, and so on. Skstcbuld be
made independently by the NDEr and witnesses ard ttompared. It is important to demonstrate that th
perception occurred at the time of the event anslwvea constructed or imagined either before theeoelater.

The investigator probes for additional details g NDEr's account which were not part of the orédistory and
separately verifies these details with the appedpnvitnesses.

The investigator compares the NDEr account withaailable evidence: physical evidence, medicabnds, etc.
Additional testimony from the NDEr or witnesses nteyneeded to clarify these details.

These requirements relate to the gathering ofrtftgration for comparison and corroboration. Coesation should also be
given to thekind of perceptionghemselves, such that they will unambiguously ilate other possible explanations such as
those posed by Blackmore (1993, ch. 6). Blackmarsitpd that the unconscious patient could build emtad model of
reality in a bird’s-eye view from physical sensaues that are subliminally perceived. Such cue$ddoa visual, auditory,
tactile, or proprioceptive. Furthermore, the NDBuld make inferences from aftereffects of the eweith as soreness from
a medical procedure or could gain knowledge fromrbgard conversations, even subliminally overhé&anth other people
(e.g., nurses, doctors), prior to or after the evEherefore, the perceptions to be verified shdndgurely visual information
which is visible only out of the line of physicagkt (even though the patient’s eyes are closeli. ififormation should have
a unigueness and level of detail that can't beriefg guessed or derived from prior knowledge arvkiedge from other
sources. The most convincing case that a verigieateption was obtained through paranormal meansbeamade if it
occurred during a period of global cerebral isaieity, as in the initial seconds after cardiaceat, because at that time all
brain function has ceased. However, veridical gairoas made during periods of unconsciousness lcanb& corroborated
if it can be demonstrated that all other possibl&ses of sensory cues were absent.

These are daunting requirements but we believe ¢haybe satisfied with judicious, painstaking irigegion of the details
of contemporaneously reported NDE OBEs and possildy older NDE accounts. A number of purporteddieal NDE
OBEs have had good verification but have genefallgn short in the degree of independent corratmmaTo illustrate the
difficulties of verification and corroboration, wpresent several well-known NDE OBE cases purportegidical
perceptions, several of which we have already d®ssgin previous sections:

George Ritchie’s account (Ritchie and Sherrill, 89 described previously: Ritchie verified his wkcal perception
of the all-night cafe 500 miles to the east of filiysical body when he encountered the cafe by éhd@cmonths
after the event but, understandably, he did nbatefone about this until later. Ritchie intimatedNurse Lt. Retta
Irvine shortly after the event, that he had haéeplly moving experience when he “died” but he ditigive details.
He then related the account fully about a year latean Air Force sergeant and later still to hitufe wife. The
medical account was confirmed by the doctor in gbasf the medical ward in a notarized statemerchiti’s

medical treatment at the time of his being pronedndead and the fact that he related his experigngeneral
terms were confirmed in a notarized statement byrtine (Ritchie, 1998).

It is difficult to conceive how Ritchie could hadeveloped a mental model of flying over the froeast Texas
plains, coming to a large river with a city on titeer shore, and then stopping above an all-nigfg that had very
specific features. Even so, there isimdependenterification of Ritchie’s account, where the dgstion of the cafe
was given prior to his seeing it 10 months latdnicl could then be compared with the actual bugdibhus, there
is no corroboration of the veridical perceptionsrtiselves. Furthermore, while the general detailei®faccount
coincide with the accounts given verbally at theetiabout his treatment, the corroborative writtetesnents were
made after some 14 years and are very general.

Sabom (1982) case 6, described previously: Themasaw his wife and two of his children talkingtbe doctor
down the hall from where his resuscitation startéid. wife verified that the three were there unamued and that
her husband could not have seen them. Sabom chéwkedcounts within 13 months of the event and adsified

the general facts with the patient’'s daughter wias also present. Unfortunately, the patient didgnat an account
prior to telling his wife, so facts from the twocaunts could easily have been mixed up. More detaiuld be



obtained which were not shared between the padieahthis wife, for example, the identity of the dwabr what the
family members were wearing. These facts could therverified independently among the withesseso Alse
doctor and the nurse (who had stopped the famihénhall) could be interviewed to corroborate Hertthe two
accounts.

Richard Mansfield’s account (Parnia, 2006), desatipreviously: Mansfield confirmed that his patiesturately
described the events of his resuscitation evengthdie was unconscious and remained in asystoleeasédical
team abandoned the resuscitation. Unfortunatelyetii® no statement from the patient himself andnrexical

records to compare, so there is no independerficagion of the facts. Many more details could H#ained and
checked with other sources to corroborate the fédswith other examples, this event occurred mgaegrs ago, so
the possibility that further investigation woulceld any corroboration is remote.

Pam Reynolds’ account (Sabom, 1998), describedquely: Reynolds accurately described her visuatg@gtion
of the bone saw and its case of interchangeabl@geblaas Sabom verified. At the time, she was ugéeeral
anesthesia and her eyes were taped shut but sheotvess“standstill”. Even though it was impossilfite her to see,
it is possible that she could still hear, evenublgninally, and feel the saw as it was being udeem prior
knowledge of dentist drills (which also look somewkke an electric toothbrush), with similar trayfsdrill bits, it
would be possible to develop a mental picture eftibne saw that is fairly accurate. However, tlageea number of
details about the bone saw which are not at a8l &k electric toothbrush or a dentist’s drill, as de seen from
pictures of the saw and its case. Reynolds alse game description of who was present in the ojperdheater.
Thus, it would be possible to have Reynolds draetdies of the bone saw and its case and also ybetlaf
equipment and positions of the medical staff indperating theater. One or more doctors could ialdependently
sketch these latter details. Reynolds’ sketchekldben be compared against the other pictures.

Misplaced patient dentures (van Lommel et al., 300he cardiac patient in question, age 44, wasidimbto the

hospital in cardiac arrest and received chest cesswns and defibrillation without intubation. Tih&tient's heart
rhythm was still not stable and the coronary cani¢ nurse sought to intubate him but found thatrttes had upper
dentures. The nurse removed the dentures and pllaeadonto the “crash car.” The CPR continued arahiially

patient's rhythm stabilized. After more than a wetie patient had recovered and identified the enuveen he
came to distribute medicine. The patient had peimep from above, was able to describe correctlgetail the

room where the CPR had been done and the peoplevat®present. The patient correctly identified tliese as
the one who had removed the dentures and placed ahethe crash car, which had a number of botthel and a

sliding drawer underneath where the nurse placeddémtures.

Evidently there was no further verification of ditaand in that case there was independenterification of the
patient’s account, since the patient’s accountthachurse’s verification apparently happened as#rae time, with
a good chance of unintentional collaboration. Femtiore, it was not reported what the patient’s ieardtate was at
the time the dentures were removed. If chest cosspyas had been stopped for the intubation proeednd if the
patient’s heart had returned to ventricular filatitbn, then a case could be made that these pemgptere made
during cerebral isoelectricity. In any case, thégua could infer that his dentures were removedabee he woke
up without them and it’s possible he could havdimibally felt them being removed, heard the battliggling on
the cart and the drawer opening, heard the nuéte and so on. In other words, there is insudfitiinformation
to eliminate other possible explanations of theégods purported veridical perception. Further ipdedent probing
of details from the patient and the staff who wpresent might reveal purely visual perceptions tatld be
verified and corroborated as veridical out-of-b@eyceptions.

Maria’s shoe (Clark, 1984; Sharp, 1995; Ring andakiao, 1998): Maria was an Hispanic migrant workéro
suffered a heart attack in 1977. After a few daythie cardiac care unit of the hospital, she sefferardiac arrest
and was quickly resuscitated but remained in a ctomaeveral hours. The next day, she recountadintberly
Clark, a social worker who was helping her, thatirythe arrest she had perceptions of her body fnear the
ceiling, of the medical staff present, of the matiequipment and the electrocardiogram paper thatfélen on the
floor. She was distracted and “moved” out above Hbepital emergency entrance and was distracteih dya
something she saw on a third floor window ledgesTas a well-worn dark-blue man’s left tennis skvdech had
a scuffed spot where the little toe would go ahalca that was tucked under the heel.

Clark searched first outside the hospital fromdheund and then inside going from room to roomtanthird floor
checking the window ledges. Clark found the shoa éedge on the north side of the hospital’s waegvibut from
her vantage point could see only the top of theesira the inside. When she retrieved the shoek @and that it
matched Maria’s description exactly, with the sedfiarea and shoe lace under the heel. When Clanneel to
Maria, she first asked whether Maria rememberedt Wieinside of the shoe looked like. No, Maria mad been



quite high enough to see inside the shoe. TherkGlaowed Maria the shoe and the story of her seiaghoe
during cardiac arrest was shared with numerouseswaad doctors who all came to see Maria and the. $kere we
have an apparent veridical, purely visual perceptidhose vantage point could not have been made &oyn
perspective except from outside of the building.

Unfortunately, Maria was never interviewed sepdyatand the famous shoe has been lost, so thatoitglitton

cannot be checked for further details. Maria’s roaddrecords have not been checked and hospitdlmthbers
have not been interviewed to verify that they wtlel about the incident shortly after it happeng&terefore,
although the veridical perception was verified bark by physical evidence shortly after it happertbeé account
remains uncorroborated by any other source.

In order to establish that purported veridical pptons are indeed veridical, NDE researchers ted& more exacting, as
these examples hopefully demonstrate, in followang investigation, in interviewing NDErs about thexperience and in
corroborating their accounts with evidence and peahelent testimony from witnesses.

One promising approach to corroborating veridicadcpptions in on-going prospective NDE studieshis ise of hidden
visual targets in hospital rooms where NDEs aretrfibsly to occur (Greyson, 2000a, p. 343; Parrtiale 2001). If the

patient has an OBE, her visual perspective wilbwallher to see the hidden target and later repsrtdntents. Several
attempts with hidden targets have been made bifardmave been unsuccessful due to the low numbBiDdEs in the target
rooms. Also it appears that NDErs focus their dgittdnmore on the activity of the resuscitation alwdnot look around the
room, so no positive results have been reported yet

There are three aspects of NDE OBE phenomenologgivdan help with this problem. First, a few NDIes/e commented
on what has caught their interest and attentiomduhe OBE (e.g., Sabom, 1982, p. 97). Patiemd te direct their interest
based on human connections (e.g., the nurse, $peiuse) and the positive feelings that they sersm these people.
Secondly, in a number of cases, the NDEr has relgmbio repeated calling out of her name or to thetal declaring,
“Jenny, you cannot die!” and she has have retutnelder body. Thus, the NDEr will “hear” and dirdbeir attention to
someone who directly addresses them. Finally, abeurof NDErs report that they can “hear” words sgokot by direct
hearing but by apparent telepathy.

Therefore, we suggest that existing hidden tanyelies could be enhanced by investigators whoiolgpreset, randomized
verbal protocol, which is communicated to the pdtimentally when the patient is likely to be haviag NDE. The

investigator can get the patient’s attention byradsing him by name, with a warm, caring attituaed then mentally recite
the prescribed message. The presentation woulddeaine or more easily identifiable, randomizedaisues which would

be out of the patient’s physical line of sight (egpmething distinctive that the investigator isawing on the front). The
investigator would then leave and document theildatéthe presentation and the medical events micmuwith the patient

at the time. A second investigator, with no knowleaf the specific presentation used, would laitariview the patient and
document the results, including having the patielentify the other investigator from a picture kop of possible

investigators. This procedure could be integratéd existing hidden targets by pointing and mentdirecting the patient’s
attention to note what is displayed on the tarfjetould also be used without hidden targets byshg a randomly pre-

selected picture to the patient as part of theoouait

In summary, the OBE component of NDEs frequentiyiudes veridical perceptions which are informalbrified by the

NDEr. Perceptions which prove to hen-veridicalupon checking are rarely reported. A few NDE resgers have verified
and to some extent corroborated the NDEr's veridiesceptions with very convincing results, butudl ferification and

corroboration that eliminates all possible alteenakplanations has not yet been possible for setyadf reasons. NDE
researchers need to continue to pursue rigoroussiigation of recent NDEs. The most success idylike occur in

prospective studies using hidden targets, perhithshe enhancements we suggest.

Thus, the evidence so far of veridical perceptiomirdy the NDE OBE is strong but veridicality has by means been
demonstrated conclusively. Nevertheless, what Has tfar been demonstrated strongly suggests thatNBEr's
consciousness operates completely independenthedfody during the NDE OBE.

Comparison with other types of OBEs

The out-of-body experience, where one feels onerder of awareness is located out of the physiody/bis not unique to
NDEs. In addition to their appearance in NDEs, OBE&s be experienced spontaneously, can be willathtarily or self-

produced, and can be induced with hypnosis, witstatal stimulation of the right temporal-parigjiahction of the cerebral
cortex, and with the use of drugs such as cannpbjghedelics and ketamine, and can appear in cbanevith dreaming,



sleep paralysis and depression (Blackmore, 1982982}l Blackmore estimated that OBEs occur in alddi% of the
population, although other researchers tend tahmutigure higher.

The phenomenological features and qualities of O&fgear to differ depending on how the OBE cameaiialho particular,
the NDE OBE has several features which distingitiflom other types of OBEs:

The NDE OBEr is in a medical crisis which bringe fherson close to death or when a person expesentnse
physical or emotional danger compared with othecpnditions in which OBEs occur. In contrast, tkieeo OBErs
generally are physically relaxed, mentally calng amay be dreaming (Twemlow et al., 1982).

The NDE OBEr generally will more likely experientiee other aspects of the NDE than other OBErs, sisch
hearing a noise early in the experience, seeinglmsical body at a distance, traveling throughuranél, seeing
other beings in non-material form, and encounteaitging of light (Gabbard et al., 1981).

The veridicality of perceptions in the NDE OBE whehecked informally is nearly always verified (j.eeports of
non-veridical perceptions are rare), but non-veridical elemefitgymentary or distorted perceptions, dream-like
qualities or complete hallucinations are reportedther kinds of OBEs, such as spontaneous OBEckBlare,
1983), OBE induced by electrical brain stimulatimntemporal lobe seizure (Blanke et al., 2002; Béaet al.,
2004), willed OBE (Blackmore, 1982 & 1992), ketamimduced OBE (Jansen, 2000) and sleep paralysis OB
(Buzzi and Cirignotta, 2000; Terrillon and Marqu&snham, 2001). Note that the veridicality of NDE EXBhas
not been demonstrated conclusively (see previottfosg.

So far, researchers have not established a camstyfology or scale for OBEs (Alvarado, 1997). Whit is generally
agreed that NDE OBEs are different from other kinl©BE (Gabbard and Twemlow, 1984), Alvarado (2006inted out
that most, if not all, OBE surveys have includethed\DE OBE cases in the results. These inclusiane probably masked
phenomenological differences between the two diffekinds of OBE.

In contrast to other kinds of OBE, the NDE as a himcluding its OBE component, appears to betesive phenomenon,
where all of the elements belong together, evengha particular person’s NDE may involve only aaliraubset of those
elements. Indeed, Rense Lange, Bruce Greyson amelsJidouran (2004) validated the Greyson NDE sdateyson, 1983
& 1990) using the Rasch rating scale model (Ra$6B0) and showed that the NDE, including the OBEgonent, is a
“core” experience that is consistent across differdemographics and different depths of the NDEe NDE OBE
component then differs from other OBEs becausesdfistinctive quality as part of the overall NDE.

One interesting difference with the NDE OBE is tiedationship of person’s awareness to the phydiocaly. The NDEr
typically is unconscious and near death or is cifty dead, whereas all of the other types of OBfesconscious within the
body prior to the OBE. (We will defer the case ofieipated NDEs for the moment). In fact, in a nembf cases, the OBEr
remains connected to the physical body to somenedteing the OBE, that is, she is talking to someone eisiaé room,
she is walking down the street, she is dancingcting on a stage, she is under hypnosis, she @ming, etc. Thus, during
the non-NDE OBE, some part of the OBEr's consciessns still associated with the physical bodyfalet, in many such
cases, the consciousness appears to be split etheghysical body and the out-of-body “body”.clantrast, in the NDE
OBE, the consciousness within the body is sevarelgpromised: the NDEr may be alive but is compjeteiconscious or
is clinically dead.

We suggest that the phenomenological differencevdest NDE OBEs and other types of OBE is due todbgree of
apparent “connection” of the consciousness withitbdy, or put another way, the degree of apparespdration” of the
consciousness from the body. The NDE OBE showsater “separation” which results in more purposgtediridical out-
of-body perceptions, and that level of “separatibnihgs about the further aspects of the NDE. Otippes of OBE have
varying but lesser degrees of “separation” fromlibdy and typically have less veridical out-of-bgmsrceptions (showing
some non-veridical elements or even completely venidical perceptions), and none of the other aspaftNDE ensue. The
anticipatory NDE may occur because the circumstances thatetriggthe perceived threat of immediate and undaioie
serious injury or death, are so extreme that an NIDEues. This is consistent with the findings ofe@sy Cook and
Stevenson (1990) that NDErs who were not in faas€lto death still generally reported that theytfedy were near death or
were dead at the time. These NDErs experiencedBin i®the same proportion as those NDErs who wirgedo death but
do not experience other elements of the NDE thataasociated with “deeper” experiences (a brigjfttlia tunnel, a life
review, etc.).

Thus, the comparison of the NDE OBE with other syp€ OBEs suggests that the NDE OBEr’s conscioussegarates to a
great degree from the physical body, greater thanother OBE types. If separation of consciousfiesa the brain and



body is in fact happening, the degree of separatimhthe process of separation are probably diffeamong the different
types of OBEs.

Phenomenology of the NDE OBE

It is important for the present discussion to depeghe phenomenology of the NDE OBE more fully &anchore detail from
various more general phenomenological descriptidrike NDE, such as in Raymond Moody (1975), Moadyg Paul Perry
(1988), Bruce Greyson and lan Stevenson (1980)haéic Sabom (1982), Evelyn Valarino (1997), and KhrRing and
Sharon Cooper (1999), and from individual NDE aceteuin the literature. In looking specifically diet NDE OBE
component, we find:

The process of leaving the body is usually acconguhhby tingling sensations or a hissing or whoogtsound.
There doesn’t appear to be a consistent part obdldy through which the non-material body leaves ghysical
body. A few NDE OBErs observe a thin thread or ctteching their non-material body to the physhady.

The locus of consciousness shifts from within theggical body to outside and appears to have armpantient
existence. The NDE OBEr can generally perceiveirharediate physical surroundings including her ptgisbody,
with a perspective some 8 feet above. There isndimedty of the individual’s sense of self whichntmues from
being in the body, to out of the body, and thenkbiacthe body. There is a continuity of memory asllwThe
individual feels herself to be the same personufjhout the experience.

The individual feels no pain, as in physical bodtigin, even when painful medical procedures artopeed on the
body (Sabom, 1982, p. 100). However, during heltighes of NDEs, the individual apparently can eiqreze
injury to the non-material “body” and emotional pd&torm, 2000, p. 20; Dovel, 2003, p. 87). Thaviddial feels
weightless and tireless, and is completely at peghbe has the feeling that she has been freed thienbody and
there is typically elation at that sense of freedom

Some 58% of individuals report that they have s@moe of non-material body during the NDE (Greysorl a
Stevenson, 1980), either shaped like the physicdy lor like a sphere or ovoid (Lundahl and Widdisb897, p.
108). For others, their consciousness appears soddegle point or focus. A surprising number obple who had
their NDE during infancy or childhood report thhey were adults during their NDE (Moody and Pet§88, pp.
74-76). Others report their NDE OBE was experienadde an infant, but their experience appearsaeehbeen
from an adult perspective, with fully developedgegtion, memory and thought (Atwater and Morga®@ (. 55).

Existing sensorimotor or structural defects or kiis#es such as blindness, deafness, lamenessssing limbs are
absent in most NDErs, but not in all cases. In stugly, out of 60 NDErs who reported having a noremal

“body”, 46 had no pre-existing defects, 12 reposedh defects were absent, while 2 reported sufdtdewere
still present (Greyson and Stevenson, 1980). TINIBErs who are blind or visually impaired generdilyd that

they no longer have visual defects during the NREg and Cooper, 1997).

The ordinary mental and cognitive faculties of p@tton, thought, will, memory, feelings, and coesde are
present, although sometimes in modified form as dewiled below. There is enhanced clarity of thdug
perception and memory, with lucid mental processesn separated from the body. The NDEr’s volitige@tes
without any constraint or limitation of the phyditedy. The individual can direct movement simplythinking or

desiring it and then moves very quickly or seenyrigstantaneously.

The individual has visual perception but the peficephas much greater acuity than in the body.dvisiuring the
NDE OBE appears still to require light (Ritchie,7B9 p. 37). The NDE OBEr also has a kind of “wraptend”

vision, which can simultaneously see 360 degreesnal an object, through it and within it (Benedk996, p. 42;
Ring and Cooper, 1999, p. 162). The wrap-arounidwiappears to operate effortlessly. The visuaitg@nd wrap-
around vision is probably partly explained by thslity of the NDEr to will to focus her attentionitivout the
limitations of the physical eyes or the constraiht particular perspective dictated by the positid the physical
body. The vision during the NDE OBE appears to Bpexial form of perception, a kind of simultanesasing and
knowing, which was termed “mindsight” by Ring anddper (1999).

Visual perception also appears to work for objauts visible to ordinary physical sight. The NDE OB€&an
sometimes see his own non-material “body”, suchiasimbs and clothing, and even describe detdith® limb’s
structure (Moody and Perry, 1988, p. 10). The Nb&m see other individuals who are also out-of-théybduring



the NDE in so-called “group” NDEs (Eulitt and Hoy@001; Gibson, 1999, p. 128). These fellow NDHEes &so
seen to have a bodily form.

The individual can sometimes hear physical soungth @s the beeping of monitoring machines or thm lof
fluorescent lights, but many report not hearingthimg in the immediate physical environs. The indiial can also
“hear” people speak via thought transfer or telepat

Some individuals report that they can sense thitexf surfaces of objects by touch, or that ttegpears to be a
slight resistance in passing through solid objduts,in general there is no interaction betweenNB&r's “body”
and physical objects. The NDEr's “body” appeard#ocompletely non-material. The NDEr can't be heafeén
speaking and is invisible to ordinary sight.

The process of returning to body can be a graduatm such as walking back or falling back throtigd tunnel, or
a quick snapping back into the body, or simply wgkip instantly back in the body. The self-conssiparspective
then returns to being within the physical body. Thdividual’'s memory of NDE and OBE events is getiigrvery
vivid and long lasting upon returning to the body.

Table 1 summarizes a comparison of the facultie®igdly associated with the NDE OBE with thoseh#f physical body.
The overall gestalt of the NDE OBE is that the uidilial possesses all of the perceptual, mentaitimadl, emotional and
memory faculties as within the body and frequemnéltains a spatial albeit non-material form. Howeaenumber of the
faculties are enhanced, mostly by being freed ftbenbody. When the NDE OBEr returns to the bodlyohlthe body
characteristics return: weight, fatigue, physicalnp and physical disabilities. The individual’'s-hindy consciousness is
restored and she can operate as a physically estbpérson again.

Table 1

Summary of faculties and attributes associated witlout-of-body and in-body experiences
Faculty or attribute Out of body In body
Vision Yes, enhanced acuity, 360 degrees Yes
Hearing Yes, in some cases or by telepathy Yes
Will, intention, volition Yes, appears to work iastaneously | Yes, works through bodily movement
Emotions, feelings, conscience Yes Yes
Thought Yes Yes
Memory Yes Yes
Spatial form Frequently (the form is body-like) Yes
Physical materiality, weight None Yes
Physical pain None Yes
Tiredness None Yes
Physical disabilities None Yes, if disabilities aresent
Interaction with physical objects None, no audipeech Yes

Thus, the individual during the NDE OBE appearbéca complete human being, ssmehuman being as was present prior
to the NDE, except for the physical body. The pimanon of apparent separation of consciousnessiiNPE OBE is a
coherent and self-consistent experience, whichiga@ separatioim fact of consciousness from the physical body.

The OBE component of the NDE thus provides thresicbophenomena which strongly suggest that duriegNBE, the
individual's consciousness operates completelypeddently of the body with all of its normal fa¢edt and attributes intact.
1) The phenomenon of NDE during cardiac arrestciwvlkdiemonstrates a continuity of consciousnesgydiied) veridical out-
of-body experiences, during periods of global cekisoelectricity, strongly suggests that conssim@ss can continue with
no electrical brain function. 2) The phenomenonvefidical perception during the NDE OBE which cowdly have
occurred if consciousness had operated in a latdgtant from the body strongly suggests that cioensness can separate
and operate independently of the body. 3) The @ftieself-consistent phenomenology of the NDE OBggssts that the
same human being existeit of the bodyduring the NDE, freed of the constraints and latiitns of the body during this
time, and existsvithin the bodybefore and after the NDE.

These three phenomena taken together strongly sutigd our consciousness is an entity in andsedfitwhich ordinarily
operates within the body but which can at timessspe from the body and operate independently of it



The Independent Self-Conscious Mind

The NDE OBE strongly suggests that consciousnas®parate completely independently of the body stitidpossess all of
the faculties and attributes of ordinary consci@ssnin the body, namely, perception, volition, ifegd, thought and
memory. With cases of cardiac arrest especiallyaiit be demonstrated that there is no physioloflicattioning of the brain
or brain stem during significant portions of the E@B-urthermore, the quality of awareness is nofrdshed during the OBE
as in a dream-like state, but rather is the sanoe asen more intense than ordinary waking constiess.

The transitions out of the body and back to theyboctur seamlessly, that is, there is a continusarse of selfhood and
memory through both transitions, although there rbaya transient loss of consciousness during thesitions. The
experiencer feels herself to be the same selaimsttioning out of body, as well as returning tdaving the same memories.
The memories of events experienced while out oftibdly are integrated seamlessly with the experi&noeemories, both
before and after the NDE. In short, the experiescglf-conscious awareness, or sense of sekltisdf be entirely theame
self before, during, and after the NDE. The experieischat one’s unified conscious self has gone thhotine near-death
experience, much like going through any other sicgt life experience.

Are there other phenomena that would suggest hissie tis a unified conscious self even when wenatdaving an OBE?
We present three such phenomena here: electrigil stimulation, subjective backward referral afisay experiences, and
large-scale neural synchrony.

Electrical brain stimulation

Siegward-M. Elsas (2005) has pointed out that distienulation of brain areas by an electrode usingmall electrical
current of a few milliamperes will produce, depewion the area stimulated, either conscious semsafie.g., lights,
sounds, tactile feelings), uncoordinated muscle enmnts or fragmentary memory sequences. The differbetween such
experiences and ordinary consciousness is thatedperiences under brain stimulation have the claraof being

involuntary and artificially induced or imposed finooutside. The induced sensations appear to beetfd conscious
awareness. The normal awareness of the patiemt@usulings continues. In cases where muscle movesnaga induced, the
stimulation inhibits ordinary voluntary movemenftstuat part of the body.

Direct stimulation of the brain with an electrodegenerally done in conjunction with brain surgeryreat epileptic seizures.
The stimulation can be done while the patient issctous, because the stimulation does not causediaictly. Different
points of the brain are stimulated in order to tedhe areas that may need to be excised to elietha seizures. The patient
is able to report what is experienced as the sttiar is performed. Brain regions can also be dabted without the use of
surgery using other techniques such as transcranaighetic stimulation (TMS).

Different effects result from electrical stimulatiodepending on what parts of the cortex are sttedl For example,
stimulation of primarysensoryareas tends to induce simple hallucinations dfimig, hissing or thumping sounds, colored
flashes, lines, circles or rings, or a tingling liieg or tactile pressure. Again, these are feltb® artificially induced.
Stimulation of secondary and tertiary sensory gresash as Wernicke's area (associated with speeatpi@hension),
induces a temporary loss of function, rather thaltubinatory percepts. Stimulation of the gray matithin the calcarine
fissure of the left occipital lobe, for examplendaduce both hallucinatory figures and tempordigdmess, inducing the
patient to see simple colored figures to the rightle also inducing partial or complete blindne$inary vision in the
right visual field (Nikas et al., 2001).

Furthermore, stimulation of the primampotor cortex (precentral gyrus) induces uncoordinatedsabeu twitches or
contractions, while at the same time inhibitingurdhry movements. The brain stimulation generadsuits in paralysis of
the delicate or fine movements, say of the handjewdt the same time evoking crude movements suclel@ching
(Penfield, 1975). Similarly, stimulation of the hey level “supplementary motor area” can induce exaymplex muscle
movements or even a feeling of the urge to movavéder, such induced movements and feelings areyalywerceived by
the patient as involuntary and as imposed by thmemmenter. Stimulation of other complex motor arean lead to
complete inhibition of function. For example, stilation of Broca’'s area, governing the formationspeech, can lead to
local speech interference (such as hesitationistyror repetition) or aphasic arrest (Nikas et2001). In the last case, the
patient is either unable to find certain words wispeaking or is completely speechless; when thetrelte is withdrawn,
words might come in a rush, in an effort by thagydtto express what he had been trying to say.

Finally, stimulation of regions of thiemporal lobe including the hippocampus and entorhinal cortan induce complex
feelings of fear or ofléja vu,or fragmentary visual and auditory memory sequenfepatient may recall a very specific
fragment of a prior visual experience, or a pafictune or fragment of a conversation. With stiatian of temporal areas



as well, the patient similarly is aware that thassdions are not self-initiated feelings or menmmrkaut rather are artificially
induced by the experimenter.

Thus, cortical electrical stimulation induces int&r conscious experiences, but the patients cle@tpgnize that the
spontaneous movements, percepts, feelings or mesnare not real. Instead, they occur out of conbéxthe patient’s
normal conscious awareness — they appear to fieialty imposed from the outside and have the abter of involuntary or
hallucinatory events. In perception, we direct it to the things we perceive in the world, anal perceptions have the
quality of reality. With electrical stimulation, dtperceptions appear to the patient spontaneaslyallucinations, without a
connection to the world. Indeed, the patient feblt they are superimposed on the ordinary conscigerience of the
world. Similarly with memories induced by electfisimulation, the memories are indeed personal angs but appear out
of the blue, not as something the patient is trymgecall but as something that has been imposgeitie® patient’s ordinary
experience of the world. Similarly with motor fuimts induced by stimulation, the patient feels ttiet induced muscle
movement is random and is not the result of the2pgs intention or inner activity.

Elsas concluded that “electrical brain activity itself is not sufficient to produce meaningful mowents or inner
experiences.” Meaningful movements or inner expess would require that the electrical activitydssociated with actual
perceptions of external realities, with movemehtt fare initiated by our intentions, and with meie®that are recalled by
our inner activity. To carry Elsas’ reasoning fethwe can say that something other than electaict@lity must be involved

in ordinary conscious experiences, such that tleey fo us to beour perceptions, intentions and memories. Otherwise
electrical stimulation would give us such experasc

The electrical stimulations are injected into th&ldfe of the ongoing electrical processes that asgociated with our

conscious experience. The external stimulationsltr@s conscious experiences that are repeatablelesirly electrical brain

activity is a cause of conscious experience. Boeofactors also appear to be involved in our @irconsciousness, such
that our experiences feel to us to be at our twtiaor the result of our inner activity. Electdcdimulation in some cases
inhibits the functioning of ordinary conscious processesgekample, inhibiting the functioning of ordinaagts of volition.

If electrical activity inhibits the functioning afur will, something other than electrical activityust be involved when we
have an intention to move, to direct our attentioook at something, to recall a memory, or to sagnething, but is not

itself a form of electrical activity.

Thus, the phenomena of brain stimulation strongiggest that there is some agency or process #wt is not electrical

activity, but which interfaces in some way with thlectrical activity of the brain to bring abouetkffect that our ordinary
conscious experiences feel like they are our péiareg) intentions and memory, and whereby our ibes are effective in

bringing about movement, perception and speecheWhs agency itself a type of electrical activitya particular part of

the brain, that area could be stimulated and résuibnscious experiences that appear identicardinary consciousness.
No such “seat of consciousness” in the brain has feund. Yet we do experience ourselves as aaghdonscious self, so
this agency must somehow induce the experiendeeofdnscious self.

Subjective backward referral of sensory experiences

Benjamin Libet (2004) has summarized several decatiéis research on mind-brain phenomena. Threagihena which
he studied are of particular interest to the preskscussion, namely, the requirement for direatical stimulation to
continue at least a half-second to produce a densdhe half-second delay in our awareness ofia s#imulus, and the
automatic backward referral or “antedating” of sensory experiences.

In an early series of experiments, Libet exploré@al electrical stimulation of the somatosensooytex (see previous
section) which produces a conscious tingling sémsatr other responses in the part of the body whicojects” via neural
pathways to that part of the cortex. For a weakerur(1-2 milliamperes), Libet found that a sewestrain” of pulses would
produce a conscious sensation. Libet wanted to thiedminimum conditions where conscious sensatiitinoscurred, by
varying the electric voltage/current, the rate tefctrical pulses, and the duration of the stimolatiLibet found that the
cortical stimulation had to last at least 0.5 selsomefore there was a conscious sensation. Stirtralins that lasted less than
0.5 seconds were simply not felt.

With the electrical stimulation, Libet also measlisectrical activity near the stimulus site, cdltdirect cortical responses
(DCRs). In this way, the cortex responds to thedistimulation with additional adjacent electrieativity. Thus, there
appears to be a requirement of at least 500 mseteofrical activity in the brain (the stimulus pe and the DCRS) to
produce a conscious sensation. The question thenaather this half-second requirement of eledtiacaivity also holds
when the sensation is evoked directly by stimugathe skin.



To address this question, Libet in subsequent éxgets focused on skin stimulation and measureclietrical activity in

the brain. Libet stimulated the subject’s skin wdttsingle stimulus pulse and measured the elettiigan activity at the
point where the stimulated skin area “projectsitiie sensory cortex. Within 10-50 msec of the skimwus, there is an
initial “evoked potential” (EP) at the sensory exsite, depending on how long the projection pathis to the brain, taking
for example a shorter time from the hand than fthenfoot.

The size or amplitude of the EP depends on thagineof the skin stimulus, with a larger electriceponse for a stronger
skin stimulus, but the EP is usually very shordiuration, perhaps only 15-20 msec. Following th&ahEP, there are a
number of “event related potentials” (ERPs) whiepresent further neuronal responses in the coftex.ERPs are broadly
distributed across the cortex and typically lasttfandreds of milliseconds, as a kind of echo ef ¢higinal stimulus and
initial evoked potential. Again, the ERP amplitudehigher for stronger skin stimuli and theluration also increases for
stronger skin stimuli. Thus, for a stronger skimsius, there will be a larger initial EP and largegRPs, and the ERPs will
last relatively longer. The skin stimulus strengthmirrored in the brain electrical activity by arcreased amplitudand a
longer duration

Libet found that subjects did not feel the skinmstius unless it was strong enough to evoke ERRsldabted at least 500
msec. If the stimulus produced ERPs that lastey 480 msec, say, the subjects felt nothing. Thisesponds nicely with
the result for direct brain stimulation. The bratimulation pulses and associated DCRs appearnictifun like the ERPs:
there must be at least 0.5 seconds of electri¢aditgcfor the subject to feel a sensation.

Thus, it would appear that our tactile sensory awess is always delayed by about 0.5 seconds: weotidecome
consciously aware of skin stimulation, for exampietil a half-second after the stimulus occurredt Bis result seems to
contradict our experience, because we don't fedl there is such a relatively long delay in ounsations. Libet found that
we automatically compensate for this delay by stthjely referring, orantedating the onset of the sensory experience to the
time the stimulus actually occurred.

In a third set of experiments, Libet in effect candal the first two experiments, inducing simultanglg both askin stimulus
and directcortical stimulus to compare the two effects. He had subjeampare the relative time a skin stimulus (te on
hand, say) was felt compared with a cortical eleatrstimulus (projecting to the other hand). Whs skin stimulus felt
earlier or later than the cortical stimulus?

If the two stimuli are started precisely at the eaime, the electrical activity in the two sitesttie brain will be similar. The
cortical stimulation will proceed for 500 msec ahé subject will feel that sensation 500 msec dftetarted. At the same
time, the skin stimulus would produce an EP and €®Rich would also last 500 msec and the subjectidvalso feel the
skin sensation, after the same 500 msec delayhbr avords, they should feel like they happen atshme time.

In fact, the skin stimulus is felt to occearlier than the cortical stimulus. Now if the skin stimsilis delayed for some time,
even up to 400 msexfter the cortical stimulus is started, it still feedshtave come earlier. It is only when the skin stiraus
delayed more than 500 msec after the cortical $tismmthat the skin sensation appears to occur ku@n the cortical
stimulus, to the subject.

Thus, the subject appears to be referring the afdbe skin stimuludack to the time that it actually occurregven though

the subject doesn’'t become consciously aware ofkine sensation, in fact, until 0.5 seconds afterccurred. The subject
compensates for the built-in sensory delays byesiiviely “antedating” them to when the initial ewakpotential (EP) first

appears in the cortex. With the electrical braimslation, there is no initial, primary evoked patial in the cortex (only

later DCRs), and no backward referral or antedascayrs.

Thus, Libet found that we automatically adjust sense of when an external stimulus occurred to wiwerfirst occurrence
of an electrical response to the stimulus appeaen though this initial evoked potential is sulitiad to begin with. If the
stimulus is strong enough and the ERPs continuen®x or longer, we become aware of the stimuldsagourately refer
the sensation to the correct area of our body aiclt to the time of the primary EP. The sensatiahitmtiming remain only
subliminally “perceived” until at least 500 mseteafthe stimulus, almost as if it is in the procesoming to awareness. If
the stimulus is strong enough, the sensation doe®edo awareness, but we somehow know when andewhactually
started from our subliminal experience.

How can this happen? The primary evoked poteriRI) (is highly localized to the particular regiontbé primary sensory

cortex (the postcentral gyrus) associated withpduicular part of the body that feels the sensafidhe later ERPs are not
confined to the primary sensory cortex, but ratrerbroadly distributed in the cortex. The prim&fy serves to provide the
signal both tovhenthe sensation occurred amthereit occurred in the body. Once the initial EP pusgone (lasting only

about 20 msec), all further related electricalatstiis distributed.



Thus, there is no apparent electrical neural maéshathat can mediate our subjective backward dpatich temporal referral
to the subliminal primary EP (Libet, 2004, p. 85:8But there must be some agency to mediate trexlatihg process: the
accuracy of our awareness with the correct timing somatic spatial location results from a singienpry EP pulse. The
referral backward in time is known to occur onlyemha primary cortical response is evoked by senispyt and can serve
as a training signal for the referral. Electricaltal stimulations with an electrode do not haweh a timing signal
available and no backward referral occurs.

Thus, there must be some agency that “holds togetio¢h the time and specific sensation (locationtlee sensory cortex)
while the sensation comes to awareness during@Bentsec period. No subsequent electrical activaty kelp to place the
awareness in the specific sensory location andksitaits subjective relative time, so this ageriself must be non-
electrical in nature.

Large-scale neural synchrony

One proposal for the agency that must somehow amduc experience of consciousness is the large-sgalchronization of
neural activity described by Francisco Varela ef{(2001). Assemblies of neurons in different regiaf the cortex exhibit
electrical activity at a particular frequency, atyagiven time. The frequencies are classified ngea for example, alpha
neural rhythms are 8-12 Hz (cycles per seconds betrral rhythms are 12-30 Hz, and gamma neur#hmig/are 30-70 Hz.
Synchronization occurs when the two regions exHigtsame phaséor a period of time at a given frequency. In othe
words, for a short period of time, the two regiassillate in phase with one another. For exampie tivo regions might be
said to be in phase-locked synchrony for 200 ms&g, in the gamma range at 40 Hz.

When the two regions are widely distant in the &artmore than 2 cm, this is calldarge-scale phase-locked neural
synchrony. The synchronous electrical activity barmeasured either intracortically, with multipleatrodes implanted in a
patient in preparation for epilepsy surgery, ortlom scalp, measured at multiple electrode sitels @léctroencephalography
(EEG) or magnetoencephalography (MEG).

A number of researchers have found that widely 1s¢pd regions of the cortex can enter into synchiduring cognitive

tasks. An experiment by Eugenio Rodriguez et &99) had subjects view different black and whitgifes, either a high-
contrast “Mooney” face or a similar face displaygaside-down. The subjects’ EEG waves were recoad& sites on the
scalp. When a face was recognized, a characteqstitern of transient phase-locked synchrony oecummong 13
electrodes, in the gamma range at 36 Hz, aboun®® after the figure was presented. There wahasepsynchrony if an
upside-down figure was presented. The subject finessed a button indicating whether a face was seent. In both the
recognition and non-recognition cases, there wescand pattern of neural synchrony among 10 — d&reldes, at 40 Hz,
about 700 msec after initial figure presentatiantHe case of figure recognition, the initial néwwgnchrony corresponding
to recognition was followed by a period of “activehase scattering, where the regions that weredqugly in synchrony

dropped below the baseline level of synchronizatibne periods of synchronization were each abo@25 msec in

duration. This experiment showed that characterigéitterns of large-scale neural synchrony arecatsa with figure

recognition and with motor responses to press @but

An experiment described by Antoine Lutz et al. (Z0Bad subjects view an image (a three-dimensiantaistereogram) as it
gradually emerged on a display from a random dokdp@und. The subjects were given a warning signs¢conds before
the start of figure emerging and the subjects pikasbutton when the image was recognized. ThesisbEEG waves were
recorded at 62 electrodes on the scalp. The ssgbyeste trained to give descriptions of their imna¢elimental processes.
The different possible responses to the experiment categorized into “phenomenological classesfdneral, in a trial the
subject was either prepared and expected the itagenerge, or the subject was engaged in otherahaativities (e.g.,
memories, projects, fantasies, etc.) and was taamewhat by surprise when the image emerged.

Characteristic patterns of neuronal synchrony waleerved which corresponded closely to subjectpbnts of the
recognition of the image in the prepared case anthe unprepared case. When the subject was prepstreng neural
synchrony started about a secdreforethe image began to emerge and continued throwgpetiod looking for the image,
the recognition of the image and the motor respofiBe average response time was about 275 msedladténage started
to appear. In the trials where the same subjectumpsepared, there was no neural synchrony prigtad of the image
appearance. As the image began to emerge, weakeg, “diffuse” neural synchrony developed, whichritggew stronger,
nearly matching the strength of synchrony in theppred case. The average response time in thepampcktrials was about
520 msec after the image started to appear. laripespared trials, the subject was mentally engagedmething else, was
taken by surprise by the image emergence and tbautee slowly, taking nearly twice the time to res@. This experiment
also showed characteristic patterns of large-seaigal synchrony which correspond to particularnitbge factors such as
recognition, attention, vigilance and expectatisrinalicated in the first-person accounts or byrtiegor response.



These are just two studies which demonstrate tmésgmenon. Antoine Lutz and Evan Thompson (2008)nsarized the
research in both animal and human studies whichodstrate that neural synchrony occurs during atpssasorimotor
integration, attentional selection, perception, aadking memory, which are all crucial for conscoess.

A number of researchers have proposed that neymahsony is the basis for the emergence of consciess from neural
electrical activity. For example, in the view of iééa and Thompson (2003), the unity of consciousitas be explained by
the large-scale dynamimtegration of neuronal activity that appears as transientspHacking synchrony of widely
distributed neuronal regions. Consciousneisergesrom integrated neuronal activity via both “upwagdusation” where
interactions at lower, local neuronal levels giigerto patterns at more global levels, and by “deam causation” where
global characteristics of the neural regions goweroonstrain local interactions at the lower lsvel

Indeed, with the high correlation of mental stadesl neural phase-synchrony, one may be temptetirioute the neural
phenomena as theauseof the mental states. However, not all mentalestaiccur with phase-locked synchronous neural
activity. In the Rodriguez and colleagues experimgre subject is watching the display screen arshbwn a meaningless
figure (an upside-down “Mooney” face). There isnaadl increase in overall “spectral power” corresgiog to the subject’s
attempt to recognize and the subsequent non-reimgnibut there is no neural synchrony. The synaihireccurs only when
there isrecognitionof a face. Furthermore, when the subject has rézed a face, this is followed by a phase whereetie

a massive desynchronization. The desynchronizaéipresents a transition between two cognitive date recognition and
motor response). The transition undoes the synghobithe first act and allows a new synchrony fog second cognitive
act.

Similarly in the Lutz and colleagues experimeng gubject can be engaged in all sorts of distraotedtal thoughts
(memories, projects, fantasies, etc.) and themoigeural synchrony. Only when therecsncentrated attentiomithout
distraction, as reported by the subject, is thexaral phase-synchrony. Thus, in both experimehiset are significant
periods of no synchrony or of massive desynchrdioizawhere the subject is still consciously enghijelooking, thinking,
recalling memories or deciding which button to pasha response. (To be sure, there could be symmlsmeural activity
which is not being detected, but the experimentéales are nearly identical where there is syncheoty the absence of
detected synchrony.) Thus, the presence of neynahsony doesn't in fact explain the subject’s eigrece of the continuity
and unity of consciousness through those periodswihe synchrony is absent or when there is madsisgnchronization.

Moreover, the neural synchrony emerges and ladis1@®-300 msec before disappearing (Varela et2801). The neural
electrical coherence is transient and fragmentdepending on the subject’'s specific mental stargth no apparent
cohesion and continuity of the neural electricaivity.

The transient fragments of neural synchrony appeae to be reflections of specific kinds of mertelivities that are only
part of the subject’s cohesive, continuous expegesf consciousness. Specifically, all of the caglesre neural synchrony
has been found to occur (arousal, sensorimotogiat®n, expectation, attentional selection, redbgn perception and
working memory) appear to involve some level ofitvmhal activity, whereas with the other mentaliaties reported, a
lower or zero level of volition is probably involdeWe would suggest that neural synchrony is mirgety associated with
active volition: it is a cognitive volitional achat causes the synchrony, rather than the revEhgesubject’s experience in
these cases is one of preparation, concentrattemti@n, recognition or motor response, as oppdeedistracted mental
thoughts, looking at a blank screen or a meanisdiigsire, or reaching a mental decision (versumgatn that decision).
Moreover, the neural synchrony appears to be higloyrelated with increased brain energy levels, cvhivould be
consistent with an experience of higher or moreceairated mental effort.

Thus, we suggest that the phenomenon of neuralhsyng better correlates with volitional mental actgher than
consciousness in general. The specific points n€lsyony in the brain relate to the specific metdsks (face recognition,
preparation and stereogram recognition, motor megjn The observed energy levels probably correle# with the
subjects’ experience of mental effort. In shorg fihenomenon of neural synchrony is better vievsetth@effectof a specific
type of mental activity than as the cause of enmrgensciousness.

This interpretation also suggests that there isesagency which interfaces in some way with thetetsd activity of the
brain, in this case to bring about the effect airakphase-synchrony when we engage in volitiontd auch as recognition,
motor responses, and so on. Were this agency é&dgfie of electrical activity, that is, a “downwagausation” governing or
constraining lower level neural interactions, thexternal electrical stimulation should disrupt tligrt of constraining
synchrony and result in widespread disruptionsdoscious experience. In fact, we find that eleatrgtimulation causes
only localized inhibition of function, for examplmterference with speech or verbal comprehensitsion in a portion of
the visual field or a specific movement; the sutgeoormal awareness of surroundings continuesth8oagency which
induces the neural synchrony associated with woliti acts is not likely itself to be a form of elézal activity.



Independent self-conscious mind

The NDE OBE phenomenon strongly suggests that cmunstess can operate completely independentlyeobferation of
the body and brain, with a continuous sense oheetf and memory through transitions out of the badg back to the
body. The phenomena of electrical brain stimulgtibackward referral of sensory experience, andelaaple neural
synchrony all suggest that there is an agencyitidaces conscious experiences and self-consciosigngsvhich is not itself

a form of neural electrical activity. We proposattthis non-electrical agenéy the consciousness itself which can operate
independently of the brain, namely, the independelitconscious mind.

During the OBE, the self-conscious mind (SCM) appess an independent “field of consciousness”, thathere is a
particular locus of the experiencer’s consciousnessch is independent of the body. However, durioglinary
consciousness in the body, the SCM is united viighitody and brain. Consciousness within the boslylt®from a form of
induction between the brain (and probably othetspaf the body) and the self-conscious mind. Th&Stan potentially
operate independently of the brain during the extimary experiences associated with NDE, but dinarily intimately
united with the brain and body throughout a persdifé. The following details can be inferred frgghenomena associated
with the self-conscious mind during NDE OBE:

1. During an OBE, the self-conscious mind carries witlihe faculties of self-conscious awareness, g@ion,
volition, feeling, thought and memory. Consequenthese faculties must also reside with the SCMIlewhiis
united with the brain. Clearly, the braimediatesall of these faculties: when the brain’s normaictlical activity is
significantly altered as in sleep, anesthesia, conteauma, we become unconscious; damage to segans or the
sensory regions of the cortex results in a losparteption; damage to other cortical areas sirgilegbults in
paralysis, ataxia, aphasia, loss of speech compsahe disruption of memory formation or recall,daso on.
However, NDErs experience a restoration of thesahilities, when they are present, during the OBiierefore,
the SCM is an independent “field of consciousnesBile out of the body. Since there is a seamlemssition of
consciousness in leaving the body and then retgyninis apparent that mediation by the brain doeesalter the
unity of the SCM field of consciousness. Througé thediation of the brain, the SCM carries theseesarantal
faculties and attributes while united with the body

2. The NDE OBE shows that the self-conscious mind,mihés out of the body, is non-material. The SCMrivisible
to normal sight, its speech cannot be heard, am@dtno ability to interact with physical objegb®ssing right
through walls, people and so on. The SCM can géndra seen only by other OBErs. Still when the S@Nh the
body, it appears to be held there strongly. Aroid@éb of the people who experience severe traumé, that one
would expect an NDE to occur, experience only lossonsciousness and do not experience a sepactitire
SCM from the body. Thus, the non-material self-cémss mind is ordinarily intimately united or intaged with
the body and brain, and must therefore interfaceame way through the brain’s and body’s mediatibhe
mediation with the body must take the form of sasnet of induction. Since we are not ordinarily agvarf the
operation of our brains, the SCM works unconscipasid automatically within the brain and througé brain, not
as in a so-called “Cartesian theater”; our consaiess is always directed outward to the world. \ideuss in a
later section the implications of the non-mateaisppects of the SCM.

3. During the initial stages of the NDE OBE, some eigreers feel tingling in the limbs and throughohe body
prior to separation. When out of the body, mostegigmcers see that their non-material “body” havape: limbs,
torso and so on, much like our ordinary body shagle others experience their shape as spheabal,t the same
size as their physical body. While within our boaye feel that our physical body is ours and ourseeof self
extends throughout all parts of the body. When sosemsory areas of the cortex associated, for eeamyth the
right arm are stimulated by an electrical electrote feel tingling in that arm, not in the brainga though there is
no involvement with the peripheral nerves. Thuspipears that the self-conscious mind is unitedtegrated with
the body, extending throughout the head, torso,lianlas, not just with the brain. We discuss in &itasection the
phenomenon of phantom limbs as it relates to tkegt view.

4. From the reports of some NDErs who had their NDihtts, the self-conscious mind apparently alyesdsts in
fully developed form during infancy. During the ND#e experiencers observed their non-material ftorbe as
large as an adult. Perception, memory and thought w&ll fully functional during the infant NDE. Téuit appears
that the self-conscious mind is not developed duiiiancy as part of the physical development psscbut rather
is present already in a fully developed form attihee of birth. Thus, infants must go through nuoner learning
processes in their first several years, as theywgrmt to develop the SCM per se, but rather tonldsow to
integrate their SCM with the brain and body. Thefactions that the SCM has with the brain in thiesening
processes in infancy and early childhood also érfie the development of the brain structures. Thegsses of



learning in infants and young children should gadelitional insights into how the SCM comes to liedgnated with
the brain and body, for example, the necessitgétfrinitiated movement in the development of pptice.

5. During an NDE, memories of events that are percewhile out of the body are formed and integrateanslessly
with the experiencer’s other memories, both beforé after the NDE. For many NDErs, the memoriethefNDE
are more vivid than memories of ordinary eventsn Ran Lommel et al. (2001) reported that patiemtsia still
recall their NDE almost exactly, even after 8 yeéws example. Further, NDErs report that memodgtheir life
prior to the NDE (e.g. memories of one’s parentsldcen, or friends) are accessible for recall dgrthe NDE.
Thus, we must conclude first that the processesifamory formation within the body and out of thedpanust be
equivalent, although memory formation and recaé aftearly mediated by a number of brain structuaed
pathways while in the body (e.g., Popper and Ecdl@g7, ch. E8). Secondly, long-term memory appeabe part
of the non-material self-conscious mind and thssste destruction even with severe brain damagd as bilateral
hippocampectomy. Profound retrograde amnesia @bgsng-term memory), for example in dementia, islgably
due to the destruction of brain structures that istedmemory recall, rather than destruction of themories
themselves.

6. Both during an NDE and in ordinary consciousness gxperiencer has a sense of self-conscious agsmeimdeed,
the experiencer feels that it is th@me selthat experiences consciousness before, during féedthe NDE. In the
present view, it is the self-conscious mind thatvides for this experience of continuity of selfassiousness and
unity of conscious awareness. The SCM is the unifietd of our consciousness and the locus of seftfscious
awareness, both within the body and out of the body

In summary, all of our cognitive faculties, that Eelf-conscious awareness, perception, voliti@eglifig, thought and
memory, reside in a self-conscious mind (SCM), a-naterial field of consciousness which is ordilyaninited intimately
with the brain and body. (A “field” in this sensean area or region of space that has specificeptiep.) Ordinarily, the
brain mediates the cognitive faculties with the S@kich enables us to be conscious; since the SChbismaterial, the
mediation must work through some sort of inductiith the brain. The non-material SCM has a shapéon which
extends throughout our physical body. The SCM stattt in infancy as fully formed; the infant’'s antild’s learning
process involves learning to integrate the SCM whith brain and body. Long-term memory, in particuils.a non-material
part of the SCM; thus, memories themselves canaalestroyed by the destruction of brain structbresmemoryrecall can
be blocked by destruction of the structures orpatts that mediate recall. Finally, the SCM is thatf our self-conscious
awareness. Only during the extraordinary evennolBE, does the SCM separate from the physical lmodlyoperate for a
time independently of it.

One erroneous interpretation of the present viethias it proposes a “Cartesian theater” model ofsctusness, either that
the self-conscious mind sits within the brain atidrads to the neuronal events and operates thésitegomotor functions, or
that the present view merely shifts the problerthefseat of consciousness to a different, non-mahtecation instead of the
brain. Both of these interpretations misunderstiedpresent view. The phenomenal evidence is tlgaBCM is integrated
with the brain closely and intimately, and that thegration is strong, is very difficult to breadnd ordinarily lasts one’s
entire lifetime. Normally people have no awarenafstheir brain’s operation or any awareness of @asation of the mind
from the brain and body. We do not attend to oairbprocesses and then react to them; rather, waally attend only to
what presents itself to our consciousness fromvthdd, via the mediation of the brain. Further, whihe brain stops
supporting our ordinary consciousness, as withpslaeesthesia, coma or trauma, we lose consciosisibesause the SCM
generally requires the mediation and support of kimain for consciousness. It is only under veryraxtdinary
circumstances, such as an OBE associated with &5, Kiat the self-conscious mind separates fronbtty and brain and
shows its existence independent of the brain.

Comparisons with Eccles’ self-conscious mind

The present view is very similar to the dualisemtctionist model proposed by Karl Popper and Jotales (1977) and
further elaborated by Friedrich Beck and Eccle9®)%nd Eccles (1989, 1994). For Popper and Ectiiespon-material
self-conscious mind interacts with a liaison partaf the brain that is located in the ideational &nguistic structures of the
dominant hemisphere. Eccles (1994) postulated ahanental events and experiences are a compokitaitary mental
events called psychons. Each psychon is recipsotiaked one-to-one with an individual neural demdr The psychons
collectively form the interface between the nonenal mind and the brain anake our mental experiences in all their
diversity. A psychon interacts with its unique demd and can affect the probability of release oéroltal transmitter
substances at synaptic junctions by means of qoaptobability fields (Beck and Eccles, in Eccle894, ch. 9).

Eccles’ view is very similar to the present viewtbe non-material self-conscious mind that interagith the brain to
produce self-conscious awareness. The main diffesehetween the present view and Eccles (1994) are:



1. Eccles’ view is that the self-conscious mind ariesn and is connected with the brain. In the pnésgew, the
SCM is ordinarily intimately integrated with theam and body, but in fact is independent of themdar
extraordinary circumstances, it can separate aed ajoin the brain and body, for example, in @@Eoassociated
with NDE.

2. Eccles’ view is that the self-conscious mind irdeds with the dominant hemisphere and other btairctares
such as the supplementary motor area. In the pgresem, the SCM extends throughout the body tolitmés. Our
sense of self permeates the body. For many pety@leenter of consciousness is located in the héadertheless,
our self-consciousness extends throughout the Hodwygh our proprioceptive or body sense. Furtheemae do
not have the sense that our consciousness is dogrour body as something that is separate aenafrom
ourselves.

3. Eccles proposes a specific mechanism for mind-birgtgraction through unitary mental events callsgghons
which operate by means of quantum probability feldhe present view does not propose a hypothetical
mechanism for mind-brain interactions but expebtis mechanism to be discovered through the studthef
phenomena.

4. Eccles’ view is that memory storage is accomplisbgdmprinting in the brain through modification sfnapses,
in a kind of data bank, and recall occurs through iteplay of spatiotemporal patterns in the br&aopper and
Eccles, 1977, ch. E8). In the present view, thénbfiacilitates formation and retrieval of long-tememories but
the memories themselves are part of the SCM. Thearies are encoded in some way in the SCM because,
formed, they are still available for recall evenemrextensive brain damage has occurred. Furtherrdarang an
NDE OBE, the sense of self with its prior life-menes is still very active, and the experiences Wtaccur during
the NDE generally produce vivid, life-long memorigisthem. Thus, memory acquisition, encoding oprage”
and recall are faculties of the SCM which are fat#d and mediated by the brain.

While the present view of the self-conscious msdualist interactionist and very similar to Ectksf-conscious mind, the
main differences derive from thedependent naturef the SCM in the present view: the SCM and itgritive faculties,
particularly memory, are not always dependent erbifain and do not originate from the brain.

Comparisons with Libet’s conscious mental field

The present view of the self-conscious mind hasimber of similarities with Benjamin Libet’'s (2004pnscious mental
field (CMF) because both views are based on the pheromwfeneural activity in relation to subjective manéxperience.
However, there are also significant differences.

For Libet, the phenomenon of the unity of subjextoonscious experience and the phenomenon thatioaasmental
function appears to influence nerve cell activity the motivations for proposing the CMF. Regardimg unity of conscious
experience, it is increasingly evident that manyctions of the cortex are localized, even to a ascopic level in a region
of the brain, and yet the conscious experiencedaelto these areas are integrated and unifiedddVieot experience an
infinite array of individual events but rather aitary integrated consciousness, for example, withgaps in spatial and
colored images. For Libet, some unifying processpbenomenon likely mediates the transformation afalized,
particularized neuronal representations into oufiathconscious experience. This process seems teebt accountable in a
mental sphere that appearstoergefrom the neural events.

Regarding the apparent causal ability of conscinaatal function to affect or alter neuronal funospLibet (2004, pp. 172-
179) has proposed an experimental design, whicHdvaurgically isolate a slab of cerebral cortex dipatient for whom
such a procedure was therapeutically requiredeiftrical stimulation of the isolated cortex céiniean introspective report
by the subject, the CMF must be able to activafga@mwiate cerebral areas in order to produce thealeeport. This result
would demonstrate directly that a conscious mefighll could affect neuronal functions in a way thaduld account for the
activity of the conscious will.

The present view is that the mind is a field of s@ausness in its own right, one that is capalheleu the extraordinary
conditions of NDE OBE, of operating independentiyttee brain, rather than a mental field that emerigem neural events.
The unifying process that results in our experiesfcanity and integration of consciousnéss conscious mental field, but
one that can exist independent of the brain, natheypresent self-conscious mind.

We suggest that Libet's proposed experiment towdtite a surgically isolated portion of cortex mapguce ambiguous
results if theneuronal requirement for conscious awareness is affectethbysurgical isolation. If the patient reports a



subjective sensation, then the CMF is demonstritediever, if the patient reports nothing, that femay indicate only that
the requirement for bringing the sensation to cmuscawareness (e.g. the requisite event relatéehpals) has not been
met, not necessarily that the CMF (or SCM) doesem@tt. We suggest that a better experimental gmbravould be to study
the correlations of conscious experience and nelirativity in more detail in subjects who have esevbrain damage, for
example, commissurotomy, hemispherectomy, severabcortical damage resulting in blindsight, aods.

Mind-brain Interactions

The strongest objection to a dualist interactiomistv of the mind is that there is no reasonablelanation how the non-
material mind can interact with the brain. The iiat#ion must be magic, mysterious, or inaccessbkientific study (e.g.,
Blackmore, 2004, p. 14). We contend that the phemanof the mind, taken as a whole, including theeernce of NDE
OBE with its veridical elements in the absence Ibtartical activity in the patient, indicate thtte mindis non-material,
and that the process of its interaction with therband body can be studied scientifically throtlghassociated phenomena.
Already numerous phenomena relating subjectivé-fiesson experiences to third-person observatiave lbeen described
in the neuroscientific literature. These phenomsimed light on mind-brain interactions, as we disdasthis section. The
mechanism for mind-brain interactions is discusseallater section.

There is an inherent difficulty in studying mindabwr phenomena, namely in accurately correlatingrivdl mental

experiences, sensations and mental acts with adislerneural and bodily events. Nevertheless, muolgress has been
made by a number of researchers. Benjamin Libedd4P@escribed several useful techniques he andsotteese used, such
as subjective reports of felt sensations whichiadeiced cortically in some way, the relative subjectimes of two such

induced sensations compared to the actual timeaduoiction, subjective comparisons of the relatiterggth of induced

sensations, forced choice in which the subject magdte a choice even if nothing was consciously B&peed, the accurate
timing of subjective experiences via an oscilloscajock display, response time measurements inwuftirced subjective
delays in the response, and conscious vetoingnatfed act.

A number of brain imaging techniques have been Idpee over the years, such as positron emissiomgoaphy (PET)
which measures regional cerebral blood flow (rCB&f)nected with mental activity, functional magneésonance imaging
(fMRI) which measures changes in associated mdtalpobcesses correlated to mental activity, elestoephalography
(EEG) and magnetoencephalography (MEG) which measelectrical and magnetic potentials transcraniadly
intracortically (IEEG), direct intracranial eledal measurements via individual electrodes, andso These imaging
techniques are a primary method for identifying ‘theural correlates” of conscious mental activities

Francisco Varela (1996) proposed a neurophenomgyolhich includes methods of relating subjectivepomts of
experiences to observed neural data. Antoine Liug. €2002) described the rigorous applicatiothefse methods in using
dynamical neural signatures (DNS) of the neuralnphgena and phenomenological classes (PhC) ofpinsen reports of
the subject’s cognitive context. From this worktz.and colleagues claimed that first-person databgaused effectively to
detect and interpret neural processes accordititeteubject’s specific mental activities.

In the present view, the neural correlates reptesenactualnterfaceof the SCM with the brain, rather than #mergence
of the mind from the electrical brain activity. Bjudying the neural correlates of specific cogeitactivities, the regions and
properties of the interface of the SCM with theibraan be studied. For example, Eccles (1994) wepahat the
supplementary motor area (SMA) regions specificpéiyticipate in intentional mental acts, and thwail be candidates for
the interface location for intentional or volitidrects.

Other avenues for scientific investigation inclute investigation of conscious functions in patentth brain damage (see
next section) and the rehabilitative strategie$ tark to restore full or partial function, for exgle with stroke patients
(Hallett, 2002). Finally, much more thorough stuafyelectrical brain stimulation is needed, both sleenatosensory cortex
and regions involving volitional functions includjrstimulation of speech areas, the inhibition ofledi function, and the

experience of “imposed” willed function, such as tirge to move.

Therefore, scientific study of the mind is certgiplossible, even though the mind is non-materralthle balance of this

section and in the next, we explore how the pregiemt of the non-material self-conscious mind colddapplied to various
phenomena in neuroscience.

Phenomenology of mind-brain interactions

Electrical activity in the brain is a complex phyai and physiological phenomenon. Changes in Ipedlneural electrical
fields induce corresponding changes in localizegmeéc fields in the brain. The electrical and netgnfields are induced



by chemical cell processes within and between trtical neurons. These chemical processes in tignsapported by
metabolic processes related to blood flow withie krain. For simplicity, we will refer to the corepl of electromagnetic,
cellular chemical and metabolic processes as @lathrain processes or electrical brain activity.

A number of phenomena of consciousness are cacelaith electrical activity in the brain. Three thfese, namely,
electrical brain stimulation, backward referralseinse experiences, and large-scale neural synchremg discussed in the
previous section. Given the correlation of conssimss phenomena and electrical activity, it is Jiesly that the non-
material self-conscious mind works through the teleal activity of brain neurons, and possibly atsmly neurons and other
structures, in order for conscious experience tuowhile the mind is united with the body. The S@Mst operate through
some kind of mutual induction with the brain newwamvolving electrical brain activity.

On the one hand, neuronal processes such as edctriagnetic, or chemical processes induce effactiie SCM, which
result in experiences in our consciousness, sucdeasations and perceptions. External electricalusation of different
cortical regions with an electrode, discussed eardilso induce internal experiences of perceptiotsntions and memories,
but which do not feel to us asir experiences. Thus, theain-to-mind inductiorof conscious experience very likely results
from neural electrical activity, and these experenare felt to be ours when we have in some way lievolved, for
example, through our attention or volition, or franstimulus to our body.

On the other hand, conscious mental activities sscthoughts, intentions and emotions, induce dettneuronal effects
such as large-scale neural phase-synchrony, dedt@sslier. Part of the effect of thisind-to-brain inductiorappears to be
that the level of intensity of preparation, concatibn or intention results in an overall highevdkeof energy of electrical
activity (Lutz et al., 2002). The widely distantipts of synchrony in the brain also suggest thatdwid-brain induction
works simultaneously on different regions of thaibr An equivalent result by P. Roland and L. Frip(1985) showed that
specific silent thought activities produce sigrifitly increased levels of regional cortical blodawf (rCBF) in widely
separated regions of the brain, with a differertgpa for each type of thought task.

Libet’s delayed awareness of willed action

One clear phenomenon relating conscious experieiitbeneural electrical activity is the delay betwes neural event and
our conscious awareness of the sensation or ottigity that induced the neural activity (Libet, ). One manifestation of
this delay is the delay of about 0.5 seconds insamsory awareness, which results in backwardre¢fer antedating of
sensory experience, discussed earlier. When ssfikiilus is applied, there is an initial “evokedeqraial’ (EP) in the region
of the somatosensory cortex associated with thatgbahe body. If the skin stimulus is strong egbuwe become aware of
it and accurately refer the sensation to the comiega of our body and back to the time of the primEP. However, the
sensation and its timing remain only subliminalpefceived” until at least 500 msec after the stimuDuring this time
there are further neuronal responses called “enedated potentials” (ERPs) which are broadly disttéd across the cortex.
The ERPs must continue for at least 500 msec iardot us to become consciously aware of the stiswul

Thus, there is a delay in ogonsciousawareness of the stimulus. However, we are “awatesome level, because we are
able to react quickly in emergencies and in physictivities requiring a high degree of responseg&nand accuracy without
time to deliberate (e.g., a skilled musician, ba#igidayer or tennis player). These reactions oweeit before the 500 msec
delay, usually within 100-150 msec. Only after @0 msec do we become consciously aware of theteard our
reactions. Still we feel that we are the one whe teacted. Our reaction is not a simple, low-leeélex: our subconscious
response in an emergency situation, for exampleyvtod our car hitting a child running into theest, is fairly complex,
involving recognition of the situation, a decisimnact and the actual act of steering and braking.

For Libet (2004), conscious awareness is a phenomémat is independent of content: we become awafiez a certain
duration of neural electrical responses, regardbéghe specific type of sensation. If these neataorsponses do not last
sufficiently long, we do not become consciously evaf the sensation. Nevertheless, there is stesidence that subjects
have a subliminal awareness of the sensation whey are required to guess what the stimulus wasn ¢lough the
neuronal responses do not last long enough forcomuns awareness.

This phenomenon of a required duration of neurtiVig, an inherent delay and an initial sublimireareness applies to
conscious awareness of sensations, in other wtrdssain-to-mind induction. We would argue thatimikar process with

similar characteristics applies as well to mindstain induction. Thus, we would expect that anycgmhous mental event
(produced from within), for example, a thought odecision to act, would also require a characiergiration of neural

activity and thus there would be an inherent défagonscious awareness with an initial subliminaheeness of the mental
event. Because endogenous mental events occuruvithasing a primary evoked potential (EP), we waxpect that one
would have no ability to antedate the thought arisien to the actual time it occurred. We would estpthat our awareness



of a thought or intention to act is delayed becaimescious awareness af mental activity, including our own will, must
operate through and be mediated by the brain.

Libet (2004, ch. 4) described a series of expertméntime a freely voluntary act (to flex the wrdd a time of the subject’s
choosing). Prior to any motor activity, a “readisgmtential” (RP) appears. The RP is a slow risel@ttrical negativity
measured at the scalp at the top of the head, vihittbates a preparation for the movement. In éxiseriment, Libet found
that the RP neural response occurred typicallyrdS6c before the actual muscle movement. The sibpweareness of the
wish to move was measured by reporting the positioa rotating spot of light on an oscilloscopegantation occurring
every 2.56 seconds. The accuracy of these timiraggsasnfirmed by timing skin stimuli and the expegittal results were
adjusted for the slight (50 msec) observed delayic¢ally, the subject’first awarenes®f the intention to move was on the
average 350 mseagfter the RP. This delay makes it appear that the brasmdecided to move prior to the actual conscious
intention to move by the subject.

This anomaly of the apparent decision by the btairact prior to the actual conscious intention bagn discussed
extensively in the literature. If we accept thegwsition that awareness of our own endogenous tnectisis delayed in the
same way as sensations, Libet’s results becomectagsnatic. If we assume that the same delay oowitts endogenous
mental activity as occurs with sensations, namély Bisec, then our decision to “act now” is maddceuasciously, well
prior (by some 150 msec) to the appearance of the @nly 500 msec later do we become aware of eaqisin. Table 2
summarizes this picture of the timings from LibeBgeriments.

Table 2
Timing of events in Libet’s self-initiated act expement
Relative time | Event
-700 msec| Subconscious wish to move
-550 msec| Readiness potential begins (RP I, ngplanes)
-200 msec| Awareness of wish to move (W)
0 msec| Muscle movement (EMG)

It appears still to be contradictory that we cabcaunsciously intend to do something and then haé@ond later become
aware of our intention. However, our experienctha our decisions are purely our own and are nwadef the conscious
contextwe are in: we are never surprised that we havedddcsomething that is contrary to that contexttiamimore, a

delay in the conscious awareness of endogenousaimevents (mind-to-brain) is consistent with thexgyal observation
made for conscious awareness of sensations (lraiirtd), that is, that there must be a neurongbarese of a certain
duration for the event to reach conscious awarengssrefore, it is reasonable to conclude thatydela conscious

awareness, which are preceded by a level of subimussor subliminal awareness, apply as a genalalto all mind-brain

inductions.

Moreover, it is not unreasonable that non-matdoamaterial processes involve delays that requispexific duration of
neural electrical activity. Even though the preaisechanism for mind-brain induction is not yet cJeauch delays can be
explained, in the present view, by the nature afarganization, namely, the self-conscious mindachiwith the brain and
body. When our mind is united with the body, thaibbrmediates all conscious activity from the SCMithdut neural
activity, we become unconscious. The SCM’s activiéeds to be “reflected” in the brain in order ¢hiave consciousness
(Elsas, 2005). Our endogenous mental activity rfitsgtwork through the brain’s neural activity teach consciousness. In
contrast, when the SCM is free of the body, asniiN®E OBE, our endogenous mental activity appeatsave a different
character. For example, our will appears to worlstantly,” that is, as soon as we wish somethingppears to be fulfilled,
unencumbered by the brain or body.

Other mind-brain phenomena

A number of other brain phenomena are relevantnidetstanding how the self-conscious mind interagth the brain.
Popper and Eccles (1977, ch. E5-E6) cite investigatof global lesions of the cerebrum, includingmenissurotomy
(cutting the nerves joining the two brain hemisgseresulting in a “split brain”) and hemispheregyo(removal of one of
the brain hemispheres), as well as circumscribeebeal lesions in the temporal, parietal, occipaadl frontal lobes. In each
case, the lesions give us an opportunity to discthe functions of the missing brain regions asl aslprovide insight into
how the mind as a whole operates when united \witbtain. For example, our awareness and sensdf @fppear to remain
intact through very drastic damage to brain stmaést@nd function.



The present view of the self-conscious mind is thigtwhole and complete in itself. When the SCaparates from the body
in the NDE OBE, it recovers sensory functions sasisight, which may have been impaired, and i®ngdr constrained by
physical disabilities. But when united with the pthe SCM must operatiroughthe physical brain for us to be conscious
and to have cognitive function. When the brain ysfdnctional or damaged in some way, the operatibthe SCM is
impaired and difficulties with cognitive functiomssult. Nevertheless, while in the body, the SCNdesgps to be able to
overcome significant neural damage by transferefdanction to other brain regions. The appropripgespective in these
cases is not thplasticity of neural functionbut rather thedaptability of the SCMo relearn cognitive functions, in the face
of reduced or altered neural function. In the be¢aof this section we present several differenesad reduced or altered
neural function and how they relate to the SCM.

Split-brain patients

Patients with advanced intractable epilepsy areetiomes treated by cutting the cerebral nerve fiblre commissures,
which connect the two hemispheres, in an effodantrol epileptic convulsions that cannot be cdfetbby medication. The
main connecting nerves that are sectioned are d¢inpus callosum, comprising some 200 million nengmrections.
Additional, smaller commissures are also sectioimethe commissurotomy. In nearly all cases, thdepfic seizures are
completely controlled and, in the balance of cases, considerably diminished in severity and cancbaetrolled by
medication. Despite the evident severity of suctoperation, the split-brain patient experiencesapparent serious effect
from the operation in terms of ordinary everydahdsdor. Split-brain patients do experience someainshort-term memory
deficits which are diminished over time, as welkaperience fatigue more quickly in reading andeothental tasks (Sperry,
1968, 1974).

However, with appropriate testing procedures, aewidriety of distinct impairments can be demonsttah the cross-
integration of cerebral functions. The left hemisghis the dominant hemisphere in more than 90%eople, including

many left-handed people, and includes the functiohspeech and writing. The right hemisphere is itiaor or non-

dominant hemisphere and includes the functionsioé frecognition and spatial, musical and non-veidsstion. The right

visual field, the right hand and other parts of tight side of the body “project” neurally to therdinant left hemisphere.
Similarly, the left visual field, the left hand anther parts of the left side of the body “projecéurally to the non-dominant
right hemisphere.

In the split-brain patient, cognitive functionstire dominant left hemisphere operate essentialip asrmal people. When
words or images are flashed, for example, onlyhe right visual field, they are perceived via the contexat left
hemisphere and the subject can describe them ngrmadpeech and writing. However, when words oagms are flashed
only in theleft visual field, the subject insists she saw nothorgossibly saw only a flash of light. The subjeppears to be
blind to the left half of the visual field. Howevef the subject is asked to point with the lefnlao a matching picture or
object among a collection of pictures or objedts, subject can consistently point to the very dbgbe just insisted she did
not see.

Thus, objects in thaght visual field (projecting to the dominant left hesphere) can be recognized and identified verbally.
In contrast, objects in theft visual field are in facseen(via the non-dominant right hemisphere) and acegrized and
remembered, but cannot be identified verbally dhwiriting. The non-dominant hemisphere in thetdmlain patient has a
substantial comprehension of language, but appedrs motor aphasic (unable to speak) and is nsite ahat it has seen.
In addition, the subject, using the dominant, versamisphere, appears to be completely unaware lait 8he has
experienced via the non-dominant hemisphere.

This same cross-hemispheric functional isolatiogeign in a number of similar tests. For exampldjralfolded split-brain
patient can readily verbally identify an objectlsws a pencil or a comb that is placed in her rigirid. When the same
object is placed in the left hand, the subject appéo recognize what it is and can demonstrate ihgsvused, but, when
asked what it is, will make only guesses. The stibjan later reliably retrieve the object with heft hand from among
several other test items in a sack. Again, theesuibjusing the non-dominant hemisphere, is unableatme the object she
has experienced but still has recognized the olgedt has remembered it by touch. And again, théesyhbusing the
dominant, verbal hemisphere, appears to be conpletaware of and can only guess at what she hasriexced via the
non-dominant hemisphere.

Split-brain patients can nearly always compensatéalfese cross-integrational impairments undernamyi circumstances,
such that their behavior appears normal. Left Vifiedd information can be obtained in both vistiglds by scanning eye
movements, and simple verbal clues from the leftibphere and non-verbal signals from the right lspimére can be given
to compensate for the lack of internal neural iraéign. Ordinary motor movements, such as buttoairspirt, are generally
also coordinated because either hemisphere cact tle movement of both sides of the body, inclgdim some extent the
movements of the ipsilateral hand (i.e., on theesaite of the body).



The split-brain patients themselves claim that theynot feel different after the surgery than befdrhey claim they do not
experience any “dual consciousness” that appedrs wesent (Gazzaniga, 2000). On the one hand;amargue that this is
the dominant, verbal left hemisphere’s experierad ts being reported. Any apparent anomalous éxpegs or gaps in
understanding arising from experiences by the righthisphere might have been explained away or éghddn the other
hand, the patient has utilized strategies whichehaampensated for the lack of internal cross-imtign, so the patient’s
report of experiencing a single consciousness @bally accurate. Only under unusual circumstansash as strict
experimental procedures, are the experiences diiidnemispheres isolated and unknown to each .other

The phenomenon of split-brain patients was initiaiterpreted by some investigators as showing tt@atwo hemispheres,
each with its own private perceptions, memories laadhing which are inaccessible to the other, lthe@ own stream of
consciousness. Each hemisphere appears to haparatee“mind of its own”. In particular, the minloemisphere appears to
be a complete conscious system with its own charatitally human perceptions, memory, thinkinglitian and emotions.
If we discount its generally inferior linguistic iites, the minor hemisphere has its own capaédifit which it excels, such
as spatial and musical abilities, and thus is arsgp conscious system in its own right (Sperry4)9

Such an interpretation is not universally held. pypand Eccles (1977) used the phenomena of thiebspin consciousness,
where only what is experienced by the dominant bphere reaches consciousness, as justificatiotatee ghe primary
interface of the conscious self in the dominant isphere. Michael Gazzaniga (2000) proposed that dbmminant
hemisphere harbors our “interpreter”, that is, pla&t of our cognitive makeup that interprets owspanses to what we
encounter in our experience of the world. The prteter verbalizes our experiences and providesitiity of our conscious
experience through its narratives. The narratiiesuo past behavior give us an autobiography aedterour sense of being
a coherent, rational agent, thus providing thesfsithe development of our sense of self.

Phenomenologically, the commissurotomy operaticults in an extraordinary apparent splitting of smous awareness.
Under test conditions which prevent compensatiba,dominant hemisphere is not aware of the expeggearising in the
minor hemisphere. Nevertheless, consciousnessh&wise integrated by the patient by various coraping behaviors.
The interpretation that there are two minds opegaitidependently is not tenable because of theraatto compensation the
patient adopts to overcome the cross-integratiomalairments. The patient automatically works toegrate what the
commissurotomy has blocked, namely the naturalai@@mmunication between the hemispheres.

So the split-brain phenomena are better viewed froperspective that neural electrical activitg baen blocked across the
commissures, rather than there is now a splittingoasciousness. The patient’'s sense of self regriatact. The situations
resulting from test conditions that prevent exteommpensation give indications of the effects lofcked neural electrical
activity especially along pathways from the minentisphere to the dominant hemisphere. These tesltsdéndicate that
significant cognitive functions can occur (perceps, memory, thinking, volition and emotions), et remain unconscious
when the neural activity along the necessary paghwa inadequate to achieve conscious awarenesss, il of the
cognitive activity of the minor hemisphere remasndconscious or subliminal.

In the present view, a certain duration of eleatrlirain activity is needed to bring cognitive wityi, including endogenous
mental activity, to consciousness in the SCM. Téetisned commissures have blocked the neural pgthtteat ordinarily
conduct the inter-hemisphere electrical activitattis necessary to reach consciousness. The empesieof the minor
hemisphere thus are forced to remain subliminahto SCM. A demonstration of the subliminal charactethe minor
hemisphere’s experience is given in tests whergitbsentation of an embarrassing or a terrifyinggenwill cause a strong
emotional response in the patient (seen as blushingiggling or a fearful reaction). The emotionalaction is felt
consciously but the patient can’t explain its caosasciously. The emotional reaction is thoughbéospread across the
hemispheres via intact neural routes that havebeen divided, whereas the perceptual image has bleeked from
conscious awareness.

From the present view, the split-brain phenomera gn indication of the neural process of “comimgdnsciousness”, that
electrical activity from cognitive functions in thminor hemisphere must traverse the corpus callosuorder to reach

conscious awareness. Otherwise, the cognitive ifumctsuch as perceptions, motor responses, leaaridgemotions are
able to be completed successfully but without cantim conscious awareness. The conscious awareppsara to be the
final step in the process and, in a way, is supet$ to successful completion of long sequences@ifitive activities. This

result is not completely surprising because therstriong evidence, for example, of people being ablreact quickly to

emergency situations without being fully awarela# situation (e.g., a child running into the stiegfront of one’s car), or
of people executing complex motor sequences witklinect conscious control of every movement (eagvirtuoso piano

performance).



The split-brain phenomena confirm the earlier cosidn that cognitive processes, including endogenalitional acts,

require a certain duration of neural activity tar@to our conscious awareness. The severed cogllosum prevents the
neural activity from reaching that level. Nevertdss, the effects of subliminal experiences arepstisent in the SCM and
show themselves to be present subliminally, suckvigs the patient’'s emotional reaction to an emassing image. We
would expect that a forced choice experiment, wihetlee subject is forced to make a response whdtteisubject was
aware of a stimulus or not, would show that thdimibal awareness is present (cf. Libet, 2004,6)1

Hemispherectomy patients

Hemispherectomy or hemidecortication is the suigiemoval of one cortical hemisphere. The procedsrased to treat
intractable unihemispheric epilepsy and is usuadlsformed on children. Two recent studies have shihat this procedure
is very effective in eliminating or reducing seiegsr Motor ability in general is already impaireceqperatively on the
affected side of the body (i.e., hemiplegia), ah& tmotor impairment is generally either improved wrchanged
postoperatively. In addition, language ability aradjnitive function are not significantly impairegiyen though half of the
brain has been removed.

E. H. Kossoff et al. (2003), summarizing the outesnfor 111 hemispherectomy patients, reported88% of patients are
able to walk independently without the use of dssiglevices. Indeed, several patients have shawh adaptation on their
handicapped side that they can play piano, golf@ngd-pong. Most patients are in school or havelgaéed and hold jobs.
Similarly, Devlin et al. (2003), summarizing thetoames of 33 hemispherectomy children, reported mloasignificant
cognitive deterioration or loss of language ocadyend four children showed significant cognitimgprovement. There was
no significant loss of language function followiedgher right-sided or left-sided hemispherectomy.

Thus, there is generally no deterioration of motanguage or cognitive function and sometimes thsraignificant
improvement in one or more of these areas, evel thi# removal of the dominant hemisphere. Fromréiselts of split-
brain patients, we would expect that removing tbmishant hemisphere would result in the loss ofabidity to speak. In the
split-brain patient, the separated, non-dominamiighere shows severe motor aphasia. Indeed, deftspherectomies
adults can result in severe motor aphasia (see PopperEaotes, 1977, pp. 331-332). In contrast, motoraajzh is
considerably less in children and is nearly absemtn the hemispherectomy is done in infants. Therevidence that
language ability in infants and young childrentif sot localized in one hemisphere and thus &dily transferred to the
unaffected hemisphere.

Thus, self awareness, speech, motor ability, aggitoe functions, including memory and learnings animpaired and are
sometimes improved despite the loss of half ofiteén. Researchers speculate that part of the mehsse operations do not
result in significant dysfunction is that the sge@nd motor functions have already transferredrpgddhe operation from
the partially or severely dysfunctional hemispheaad thus reside completely in the healthy hemisphEven that is
remarkable, that brain functions can gradually gfanfrom one hemisphere to the other through #striction of normal
neural function in one hemisphere due to disease.

Explanations that are offered for this apparemidfeence of function are “neural plasticity” oretiral reorganization”.
These phrases appear to lack explanatory forcesiamuly acknowledge that such phenomena exist.drptksent view, such
transference of function is the result of the mindttivity to adapt to the reduced neural capadit)e SCM applies its
independent agency on the brain and “learns” hoactmomplish an equivalent function via other nepathways, thereby
providing a continuity of function. Indeed, parttbe disease symptomatology in these cases probadijts from just this
adaptive activity of the mind and how successfuluosuccessful the adaptation is. A striking instawn€ this is the
adaptation of motor and sensory functions to tre#ldaferal hemisphere, when the contralateral hemeisp that normally
supports them, with its supposedly hardwired nepagthways to the limbs, has been removed.

The fact that neural plasticity or reorganizatimecurs with hemispherectomy (and in many other ¢asm#irms the present
view that a non-neural agency is involved in mefuaktions. The adaptation of the SCM to an alteredral environment
appears to be most effective via gradual changerevthe SCM can continue to operate and gradusdisnla new mapping
of neural pathways. A sudden change in neural tsirec such as with brain trauma or stroke, probdédywes the SCM
“isolated” from adaptive neural pathways.

Roger Sperry (1974) and others have noted that vidnestions appear to be transferred to another gfatie brain, there is
an apparent “crowding” of function. For example,aemtverbal functions have transferred to the mirenisphere, language
tends to develop at the expense of the competingvadoal functions, resulting in deficits in thernm@l minor hemispheric
(e.g., spatial, non-verbal) functions. The phenameaf functional “crowding” implies that consciofisnctions require a
certain degree of “neural capacity” in order to rgpe. In the present view, the phenomenon furtimglies that the SCM



requires a minimum neural capacity to support dbgnifunctions, perhaps as an unambiguous deditatio neural
pathways to provide the necessary mind-brain iaters.

Hydrocephalus patients

Hydrocephalus is a condition involving an increaseerebrospinal fluid volume in the brain. Thergmsed fluid volume
can raise intracranial pressure, increase theodilee cerebral cavities or ventricles, distortibrstructures, and change the
composition of the gray and white brain tissue. &alfy the child is at a high risk of motor and nitiye impairment, and if
untreated, of dying. About 50% of children who aemated with a shunt to release the intracraniesgure achieve a normal
IQ. The cognitive impairments are generally thoughtbe a result of the anomalies in brain develagmiar example,
selectively thin cortical structures (Chumas gt2001; Dennis et al., 1981).

What is striking about hydrocephalus is that soratiepts achieve normal cognitive function, indeeds@me higher than
normal 1Q, with drastic deformations of brain sture, reduction of brain mass, degeneration ofaleaxons (white matter)
and reduction of cerebral blood flow. John LorbE®g1; Lewin, 1980) reported an analysis of morenté@0 CT scans of
patients with hydrocephalus including a comparigsbmentricular size with intellectual and physi¢ahction. In about 10%
of the patients, there was a reduction in braiura@ of 95%. Many of these patients were severalgtdéd, but about half
of them had an 1Q greater than 100. Lorber citesl mathematics student with an 1Q of 126 and sgc@mpletely normal,
who had a cerebral mantel about 1 mm thick, contpari¢h the normal thickness of 45 mm. The balant&is cranial

volume was cerebrospinal fluid. These cases ofrseventricle expansion with normal functioning amskmal or above
normal intelligence indicate that normal cognitiugaction can be achieved with a significant dewatfrom normal brain
structure, brain mass and neural cell structure.

Op Heij et al. (1985) reported an analysis 50 casgsimary non-obstructive hydrocephalus in infafar factors predicting
later intelligence. The most predictive factors evéine age of speech development, the age of waklkinaggeneral motor
disability. Thus, a child who begins to speak aradkvat the age of 12-17 months and who has nornsébmability or only
slight disability will typically have normal 1Q. s there appears to be a relationship betweeneatehl development and
motor development, as seen in speech, walking @mérgl motor ability. Consistent with Lorber's (19&esults, this
research found no relationship between intelligemee ventricular size or brain mass. However, tiveas a relationship
between ventricular size and loss of skill in pptoal-motor tasks. The enlarged ventricles didcféertain motor tasks in
some children. Thus, it is likely that cortical dehations, reflected in ventricular size, can resulthe observed motor
disabilities in some children, which in turn negety affect intellectual development.

Both of these general results are relevant to thegmt view. The SCM can work within the brain ewdmen it is affected by
hydrocephalus. Milder hydrocephalic cases, with emate and slow progressive hydrocephalus in infar@s be managed
conservatively, without shunting to relieve intragial pressure, and typically result in higher swalrates and higher 1Q
than with shunting (Lorber, 1981). When the abndromain structures develop slowly, the SCM can gpfd independent
agency on the developing brain and “learn” howdooanplish the necessary function via existing niepaghways, thereby
enabling normal development. But if cortical defations occur too quickly or to too large an extéim, SCM can become
overwhelmed and can't successfully adapt to opasatéhe existing neural pathways. There is theascading effect that
interferes with the onset of speech or walkingresults in moderate or severe motor disability. Tiegative effects on
motor abilities then interfere with intellectualv#dopment, because much of the intellectual devetg of the first several
years comes through bodily movement.

As with hemispherectomy, hydrocephalus demonstrétas the non-neural agency of the SCM is involwedmental
functions. The SCM can adapt to an altered neumatr@nment particularly when the change comes aboadually, where
the SCM can continue to operate and gradually laarew mapping of neural pathways. A sudden changeural structure
can overwhelm the SCM. The learning of new neuadihways by the SCM appears to be facilitated byilypadovement in
conjunction with acquiring cognitive skill. When too ability is impaired, the SCM has difficulty edrating or
reintegrating with the brain.

Decorticate patients

Children who are born without cerebral hemisphetkat is, who are “decorticate”, are usually thaughremain in a
persistent developmental vegetative state, becdlisefunctions of the neocortex are thought to bquired for
consciousness. Alan Shewmon et al. (1999) repatiedcases of four children aged 5 to 17, with caoitgk brain
malformations involving complete or nearly completesence of cerebral cortex. Nevertheless theddrehipossessed
numerous functions of ordinary consciousness intugerson recognition, social interaction (smilimpen spoken to,
giggling when played with, vocalization with muskerapist), functional vision (object discriminatidascination with own



reflection), musical preferences, orienting towamtl smiling at someone calling, appropriate affectiesponses, goal
directed motor behavior (scooting on back to readoal) and associative learning (using limitecepive vocabulary to
correctly look at an object).

Shewmon and colleagues argued that even thougé ihevidence of some cortical tissue in two of gshbjects who thus
were not absolutely decorticate, the children’s rakgists’ prediction was nonetheless of a vegetatoutcome.
Consciousness in all four subjects can be infetoethe mediated subcortically. Even though thereewsyme neurons
present, those few neurons could not plausibly sttpipe range of their conscious behaviors. Stk two subjects with
rudimentary limbic structures were more affectisegiable and had more motor function than the dilersubjects with the
more classical decorticate condition of hydranehed#p Clearly the presumptions that the cortex ecessary for
consciousness and that a decorticate child wilhkze“persistent vegetative state” need to be nexad.

In the present view, the SCM operates within whatdwrain structures are present. Certain subcbdtoactures appear to
be an absolute prerequisite to consciousness: datoafe reticular formation of the brain stem tessim permanent loss of
consciousness (Eccles, 1994, p. 81). While the $&abnnected to the body, it must work throughliten. Nevertheless,
the SCM is whole and complete in itself. Therefdires possible for a decorticate child to exhibitvide variety of conscious
functions with a minimal neural structures. Cleadgrtain functions were severely limited: the sgkg were all severely
disabled in cognitive and motor function, visionsa@nly marginally present (estimated at 20/6002@0 in one subject),
speech was absent, and so on. The reason thesgefmnticate subjects appear to be able to funetisuch a high level is
that the SCM is able to adapt to the limited nepethways present and operate to the extent thgtatow.

The case of decorticate children is perhaps thaeret example of the non-neural agency of the Si@Mhis instance the
SCM operates in severely limited cortical strucsui®ince the SCM is whole and complete, even thertleate child can be
viewed as a complete person, despite the cleaibjert physical disabilities that are present. Thma principle of the
integrity of personhood applies to numerous othestainces of disability and physiological degeneratidespite the
sometimes extremely severe physical limitationsrehs a whole individual present.

Clearly the four decorticate children in this stugle conscious individuals even though they weegrbised to be in a
persistent vegetative state (PVS). PVS is assumdxt ta state in which the individual is awake bouaware, because the
brain stem continues to function but there is altltss of cerebral cortical functioning. Clearhese criteria do not apply
when there is obvious conscious functioning ashasé four subjects. But what about individuals wineet these criteria
(brain stem function but no cortical function), mito do not exhibit any evidence of consciousndss@lated question is
how to determine the time of death, especiallyifidividuals who meet these criteria.

The phenomenon of the NDE can be instructive h8mece the SCM separates from the body in the NDEgasonable
hypothesis is that the same process occurs at.ded#ed, the NDEr can exhibit all of the signgpbfsical death and yet
somehow revives. Furthermore, the accounts of ipatizry NDE, where an NDE has occurred but theselie®en no actual
physical trauma, imply that the SCM can separabenfthe body even though the body continues to fonctf this
hypothesis is correct, the criterion for death tbenomes thpermaneniseparation of the SCM from the body. Even if the
SCM has permanently separated, it may still beiplesfor the body to continue to function on lifepport, but the recovery
of consciousness will not occur. If the hypothakest death involves the separation of the SCM isexd, the question then
is to determine unambiguously that permanent séparaf the SCM has occurred. There are enoughsaaisBDES of long
duration, that is, where the individual was apptyethead on the order of days, which indicate thit is not an easy matter
to determine. Further study of the phenomena idexte

Phantom limbs

A phantom limb is the vivid experience that a lithiat has been amputated is still present. Betw®&f &nd 98% of all
amputees experience a vivid phantom almost immegliafter the loss, particularly if the loss wasediw a sudden,
traumatic event, as opposed to a planned amputafiannon-painful limb. Phantoms occur less ofterearly childhood,
with a gradual increase in incidence from 20% iitdcan less than 2 years old, increasing to 25%gat 2-4, 61% at ages 4-
6, 75% at ages 6-8, and 100% in children older thgears. The onset of phantom sensation is usumihediate, as soon as
the anesthetic wears off, but may be delayed lemadays or weeks. The phantom limb is perceiveaktan integral part of
the body, with a distinct shape and occupying athabposition or posture. If the limb was deformedpainful prior to
amputation, the deformity or pain is often carre@r into the phantom. Many patients are able tgarthe phantom limb at
will, but in some the limb is stuck in a fixed post (Ramachandran and Hirstein, 1998).

The phantom limb appears to the patient as subsggtiery real, especially shortly after the ampiota and as part of their
body. The patient can use the phantom to reach farp, extend to shake hands, gesticulate whemgatik count on the
phantom fingers. Such experiences occur even whenphantom appears in a limb that was congenitabgent



(Ramachandran, 1993; Poeck, 1964). Sensationgipitantom can be invoked by the sight of the plmantderacting with
objects, such as a feeling of wetness when thetphmfoot “steps” in a puddle (Melzack, 1992). V.Ramachandran (1998)
described a patient who grasped a cup handle wathHantom fingers and felt strong pain when thewas pulled away.

About 20% of people who were born without a limipesience a phantom (Melzack et al., 1997). Thescaéphantoms in
subjects with congenital limb deficiency can béksig: the use of the phantom fingers to count solde simple arithmetic
problems like other children, the use of the phantosms to gesticulate during conversation, andsireuting of phantom
fingers to “assist” the stump in manipulating oltgecThe sensation of a phantom as an integral qfattte body can be
among the earliest memories of a subject (Bruggat.,€2000). On the other hand, in other subjedtis congenital absence,
no phantom sensations are felt initially for thessimg limb, but may be awakened later in life bylaw to the stump or after
minor surgery. Phantom limb pain occurs in reldjivewer congenitally limb-deficient subjects thamramputees.

Elizabeth Franz and V. S. Ramachandran (1998) ibestan experiment that demonstrated bimanual auybletween the
phantom arm and the intact arm. Ordinarily a persannot perform two “contradictory” actions with tbohands
simultaneously, such as twirling the finger of dr@d and drawing a vertical line with the otheraese the hand and arm
movements are coupled together. When this expetimas performed on an amputee, the phantom armhand still
showed bimanual coupling, as if phantom was agtuatesent. Thus the operation of the phantom appstll to be
integrated with the patient’s overall motor funatio

The phantom limb can become paralyzed and stif§tack in an awkward position. Because of the sefishe phantom’s
reality, the patient usually acts to accommodatsédlsensations by moving so as not to interfefe thvt phantom’s position.
Sensations in the limb prior to amputation can &ksaarried forward to the phantom, such as theemiee of a ring that fits
tightly on a finger (Melzack, 1992). These phenoaalh imply that the phantom limb is integrateditite patient’s body as
much as the intact limb was prior to amputation.

In many cases, the phantom is experienced vivighyaffew days or weeks, but then gradually fadesfconsciousness. In
other patients, the phantom persists for yeareoades. Some patients can recall a faded phantdatbsing attention on it
or by some form of stimulation to the stump. Foowatthalf of the patients in whom the phantom fadedgpes so by the limb
gradually growing shorter or “telescoping” in. Thiscurs especially for the upper limbs: only thperience of the phantom
hand remains, extending from the end of the stumihe hand may disappear into the stump. Somerat@En telescope
their phantom arm out or in at will, for examplehem they reach for an object.

More than 70% of amputees experience pain in thiegmtom. The pain appears in the form of cramping alenching
spasm, or as a painful burning, tingling, shootimgearing sensation. When pain is present, moveftne phantom is
also painful. In the case of a clenching hand,pdgent frequently also feels the fingernails digginto the palm. The pain
does not result from the existing somatosensoryatguathways because cutting these pathways ay éeeel from the
stump to the spine to the thalamus and cortex Bas httempted. The pain may be alleviated for dewhithese cases, even
for months or years, but usually returns. Moreotlee, sense of the phantom limb itself persists eviean these nerves are
severed (Melzack, 1992). Phantom pain may lesseheiimmonths following amputation, but in generddaptom pain that
persists more than 6 months after the operatiamerg difficult to treat. Analgesic drug therapyaften used but is not very
effective.

V. S. Ramachandran and D. Rogers-Ramachandran )(t@86ribed a novel treatment for phantom paingqusirfvirtual
reality box”. The patient inserts the intact arnd ghe phantom arm in the box which has a mirrotalled lengthwise
between the arms. The image of the intact armes & a mirror so that it coincides visually witbgition of the missing
arm behind the mirror. The amputated arm now apabe present. The subject is usually surpriseldpdeased to see an
image of his missing arm, now resurrected. Theephis asked to make mirror symmetric movementh titth hands and
generally experiences vivid sensations of moveriretite muscles and joints of the phantom. Whenetyes are closed or
the mirror is removed, the patient’s arm remainzén as before. The visual feedback of movemergsponse to volitional
motor commands restores phantom limb movement ansasions. If the phantom hand has been clench&dzmn, it can
be unclenched and the related pain is relievedeheral, the phantom pain is reduced or elimin&a#owing a number of
short mirror-box sessions and in some cases thetg@marecedes completely.

The procedure of matching voluntary “movements” aé&so be done using computer generated images rthidue a mirror
(Giraux and Sirigu, 2003). With training in thes@waments, a dramatic increase in motor cortex (kld)vation was
detected in some subjects, with a correspondingedse in pain. Subjects not showing the increasmaror cortical
activation had little or no pain relief. With thegietual reality therapies, pain is generally regldién clenching, cramping and
constriction, that is for proprioceptive motor teld pain, but not burning, tingling, electric diacgie or shooting pains, that
is sensory nerve related pain.



Subjects frequently can feel sensations in theamptm when other parts of the body are stimulafésbse sensations are
thus referred sensations and are also called ‘forrakepts” or “mislocalizations’For example, gently stroking the ipsilateral
(on the same side) cheek or lip with a cotton swaldluces a touch sensation on the cheek, as onkl wgpect,and a
sensation of tingling on a finger or the palm of ffhantom hand. In some patients, these referreshgens are “mapped”,
that is, the regions that show referred sensatiothe face are contiguous and correspond to diffefiegers appearing on
different parts of the cheek, lips and jaw. Theraynalso be a similar mapping of the phantom handhenregions
surrounding the amputation such as on the arm stomghoulder and occasionally also on the congedatlimb
(Ramachandran and Rogers-Ramachandran, 1996).iAlsome subjects, the sensations are multi-madatlhe subject can
distinguish touch, hot or cold, pain, and complersations such as water trickling (Ramachandra®3)19

One reported subject (F.A.) had his right arm am@at 8 cm below the elbow after a boating acciderA. showed a
striking ability to move his phantom at will. He ptienced a referral of sensation on the face arnda@ different arm
locations, on the stump and the biceps, which fdrtmeo complete “maps” of his phantom hand. When. Bdbjectively
rotated his phantom hand to the left, the touclsaon of the biceps map shifted 1.5 cm to the(tefivard the body) and
shifted back on return to the original hand poaitids a demonstration of this, if a drop of watexswplaced, say, on the
pinkie finger region on the arm, when F.A. rotathd phantom hand, he felt the water moving frompimkie to the ring
finger (Ramachandran, 1993, p. 10419).

The referred sensations are not exactly like nommath or temperature sensations, because therei8 second latency
before the sensation is felt in the phantom hand,vehen the stimulus is removed, an “echo” of thesstion persists for 8-
10 seconds afterward in the phantom. The senstepdg and echo, of course, do not occur indinect touch sensations
from the direct stimulus to the face or arm (Ranaaxchian, 1993). Thus, the referral of ipsilateralseey stimulation to the
phantom hand appears to be an “invasion” of thexfima hand into the face and upper arm, with a givadike delay of the

sensation and echo of sensation.

The referral of stimuli from the face and upper aaorthe phantom limb was also studied with magnetephalography
(MEG). The MEG image of the sensory cortex repriésgrnthe amputation side showed that sensory inddion from
stimulation of the face and upper arm had shiftethé brain toward or into the region of the hahé; hand region happens
to fall between these two regions. In the other ibphere, representing the intact side, the mappfregnsory stimulation
appeared normal. The absence of the amputatedratthamd seems to allow the neural pathways fronadlj@cent regions
of the face and upper arm to expand and “invadehiural structures of the missing limb (Yang etl#194; Ramachandran
and Hirstein, 1998). At the same time, of courberd is delayed referred sensation from stimuladibthe face and upper
arm to the phantom hand. Anke Karl et al. (200linfbthat there is a similar reorganization of thetan cortex in upper
limb amputees, where the motor neural areas fofiphand biceps muscles are similarly displacedamxhe motor hand
region.

This cortical reorganization happens within hoursdays, so it is unlikely to be due to new neurghaptic growth.
Furthermore, a very strong correlation was fountdvben phantom limb pain and the observed corteatganization (Flor
et al., 1995; Birbaumer et al., 1997; Karl et aD01). The greater the shifts were in cortical teleal activity from their
expected neural pathways, the greater was the qindithb pain experienced by the patient.

Thus, we haveutwardly an apparent invasion, in some subjects, of delagedory feelings of the phantom hand into the
face and upper arm and, at the same time, we csarabthroughbrain imagingan apparent invasion and reorganization of
the sensory and motor neural structures of the &mkarm into the adjacent region of the missingpliIn at least one
subject (F.A.), the sensory map of the hand oratine can shift with the subjective movement of thaqgom hand. Along
with the cortical reorganization of neural pathwayise amputees experience both proprioceptive moetated pain
(clenching, cramping or constriction) and sens@ated pain (burning, tingling, electric dischaayeshooting pains). The
former types of pain, but not the latter, can Bevidted by phantom limb movements that are enabteeh an image of the
phantom limb’s movements can be seen and copi¢lebyatient.

In the present view, the non-material SCM has pelsamilar to the physical body and this shapeuighes “mind-limbs”,

which are visible to many NDErs during the OBE (Mgaand Perry, 1988, p. 10). The phantom limb is ¢batinued

conscious experience of the mind-limb when the Hodi is not present. The SCM is whole and compteien birth even

though it may be united with a physical body thas ldeformities. Thus we would expect that phantonbd would be
experienced by subjects with congenital limb deficies. However, because the deficient limb wagmghysically present,
the mind-limb in many cases will not be engagedhsy subject during infancy and childhood but wdther lie dormant.
Similarly for young children who have limb amputatj the younger the age of the operation the mkedylthat the mind-
limb will be dormant because the mind-limb will lsaliad less time to unite and integrate with thesjay limb through
ordinary physical movement. This implies that dgrimfancy and early childhood, the SCM becomes namd more
intimately united with the physical body until thge of 7 or 8, through normal use of the limbs laodly.



The mind-limb projects into and throughout the pbgklimb, probably via the limb’s neural pathwayBhe cortical
electrical activity that we observe in the motod &aematosensory cortex igeflectionof the mind-limb activity in the body
rather than the cause. Thus, the activity of thenpdm mind-limb, both sensory and motor, can raautbeasurable cortical
electrical activity even though parts of the nepathways are missing due to amputation. The pham@d-limb must still
be able to induce electrical activity, includingnsery activity from purely mental constructs sush'seeing” one’s phantom
hand move in a mirror, “feeling” one’s phantom fmgnails digging into the palm, “feeling” one’s pitam foot step in a
puddle, or “seeing” the cup pulled away with theaptom fingers wrapped around the handle.

Note that these phantom limb sensations all rdsmfh mind-to-braininductions, whereas we usually associate sensation
with brain-to-mindinduction via neural sensory stimulation. In tlese of the phantom mind-limb, the SCM is inducing
neural stimulation at some point in the neural egnpathways. This kind of induction is not the mat sensory induction
but involves both a long latency and a very lonigoesensation. Thus the neural induction from thenpdm mind-limb must

be influencing the sensory neural pathways at wmukcations and via an unusual form of inductittowever, the
operation of the phantom mind-limb may provide @hsiinto how mind-limbs normally operate when tleural pathways
are intact.

Normally there are thresholds before neural eleattractivity reaches conscious awareness: a camaiimum intensity of
stimulation and a minimum duration of electricatidty (usually 500 msec) must occur before we beecaware of the
stimulus. Since the amputee’s SCM is still unitathwhe brain, these requirements must still hdldus, we can expect to
see thresholds of phantom sensations, both norigba@ind painful. Indeed, data from Sabine Grisseal.e(2001, p. 269,
lower right) suggest that there is a thresholdhegom limb pain associated with cortical reorgatiim >8 mm but not 8
mm. Similar thresholds may account for the variaioeported in the literature in subjects who havdo not have phantom
limb sensations, referred sensations, referred mgppand so on.

In normal physical development, the mind-limb isialfy well formed and coincident with the physitiaib. However, when
there is a loss of a limb, especially through adsmdtraumatic event, the mind-limb becomes a pmaritmb. The subject
continues to experience of mind-limb even though physical limb is not present. The subject expess the phantom
within hours or days of the amputation becausentied still works to project the mind-limb into thmissing limb. The
process of projection is not a neural process buira process. The subject will not experience anpdm if the mind-limb
has retreated and isn't active. However, the phantan be “called out”, usually with a blow or othstimulation to the
stump.

The patient can still feel the phantom and movebitt the non-material phantom does not interach wite physical
environment. When a prosthesis is used, the patsurdlly experiences that the phantom fills the maccal prosthesis as it
would the physical limb. The phantom then interdictsugh the prosthesis with the environment mwch blind person uses
a cane to sense the area in front of him. The Ipesig becomes integrated into the patient’s bodgesthrough movement of
the prosthesis-embodied mind-limb. K. Poeck (19égprted that a man with a leg amputation so wédigrated his leg and
foot that he could feel the unevenness of the gtdbrough the prosthesis as well as he could thrdhg shoe on the intact
foot.

When there is the sudden loss of an arm, say, thd-axm'’s projection into the body can become ‘Wk#”, because there is
no physical arm to project into. Then we obsenertiated phenomena of (1) an apparent invasiospime subjects, of the
sensory aspect of the mind-arm into other partthefbody, (2) an apparent invasion or reorganinatio all subjects, of
neural sensory activity into the missing arm andd'scortical region, and (3) sensory and motaaitesl pain. The mind-arm
seeks its normal neural pathways but they now remtj to the stump; the mind-arm becomes diffusé disorganized.
Indeed, the degree of neural reorganization and Ipath appear to be related to the length of theaneing arm: the shorter
the residual arm, the greater in general is bathntbtor neural reorganization and the phantom [aailp (Karl et al., 2004).
With a greater length of limb loss, the mind-arrojpction becomes ever more diffuse and disorganized

In the cases where referred sensations are felteogubject, for example from tactile stimulatiorthe lower face, the neural
pathways leading from the sensory cortex to thallmetome involved. Adjacent pathways, which arealguclose together
to the hand at points along the path, for exampléné thalamus (cf. Ramachandran, 1993, p. 104Mi&%@r et al., 2001, p.
270), are induced by the mind-arm in these subjectsroject sensory receptivity to the face, upgen and other areas.
Sensory stimuli above the requisite threshold asehface and arm locations are then projectedtbatte primary face or
arm areaand to the referred phantom location. The inductiomoss adjacent neural pathways is not the usualaheur
connection and so results in a 2-3 second latendyaa 8-10 second echo of the referred sensation.

The projection of the mind-arm still carries theursd structural form of the hand, so the associ@edction results in
contiguous sensory maps of the fingers and armifgyron the face and upper arm. The limb projectioa dynamic mind



process and thus we can occasionally see a movemehe sensory mapping when the subjective mimd-ahanges
position. Over time the cross-neural induction vezekin many subjects, probably because the projecti the mind-arm
becomes less diffuse and more focused in its prplaee, namely in the location where the arm wé® dbsence of referred
sensations in many subjects is due both to thecedigensations failing to reach the requisite tulels and, particularly in
congenitally limb-deficient subjects, to the foadiggganization of the mind-arm.

The normal neural processes for the face and ugperareas continue to function. However, additiovalral activity from
the mind-arm induction is superimposed on the nbrnwural electrical activity. This extra electricattivity would
ordinarily project to the hand regions of the sepsmmd motor cortex. Thus we see an anomalous ahifte face and upper
arm electrical activity toward the hand region hesgait is reflecting the combination of normal ii@csensations and motor
activity of the face and upper arm as well as tituced sensory and motor activity of the mind-afime result is both a
diffuse neural activity in the cortex and, frequgnsubjective sensations of pain. We would expleetmotor related pains of
cramping, clenching or constriction to be assodiat#h the anomalous shifts in the motor cortexr{kA al., 2001), and are
probably caused by anomalous induction of eledtac#vity in proprioceptive pathways. Similarly,ewvould expect the
sensory related burning, tingling or shooting pam$be associated with the anomalous shifts instatosensory cortex,
and are probably caused by anomalous inductiotecfrecal activity in sensory pathways. The indantby the mind-arm is
clearly demonstrated by the non-material, clendhegbrs digging into the non-material palm and icidg the real sensation
of pain via neural pathways.

Thus, the observed shifts of neural activity in tm@tex is not a cortical “reorganization”, butheat is the abnormal
projection of mind-limb into the body via a neuratiuction which is then reflected back as a shiftneural electrical
activity. The rule then appears to be that when3@®1 cannot “connect” to a limb via ordinary neupathways, the SCM
will initially induce adjacent neural pathways ugian abnormal induction which will cause phantomblipain. Such pain
will not be conducive to ordinary pain managemeaatanalgesic drug therapy because it involves arsual kind of neural
induction which the ordinary therapies do not aff&imilarly, severing the nerve pathway to thenfidilimb will also not

help because the pain is occurring via the adjaioenced neural pathways leading to the referredsr

Nevertheless, alternate therapies are possiblechwt@n reorganize and “focus” the phantom mind-liamd reduce or
eliminate the pain. In the virtual reality mirrood (or an equivalent computer generated displajpjemthe subject sees a
mirror image of his hand projected where amputétaadd would be, the mind-arm projection immediafelguses from a
diffuse projection into the hand image that is altjuseen. This reduces the diffusion and focusestind-arm projection in
the proper place in space. We would expect thatfitusing would feel pleasant to the subject dnisl is what subjects
report. With movements of the hand image and cparding subjective movements of the mind-limb, thieéd-limb can
begin to follow the normal motor neural pathwaysmm® of the pain can be alleviated, especially pizédn is related to the
spatial placemenand proprioceptive sensef the limb (i.e., clenching, cramping and unnatyosture or position). The
mind-limb can now focus and project properly inte tpresentedmage of the limb. The practice of movement of the
phantom reorganizes the placement and the mototiéumof the mind-limb.

However, we would expect that not all pain is restibecause this sort of focusing is only via angenand the subjective
hand movement that follows and mimics the movinggm The process of refocusing the mind-limb isilaimto the
learning that an infant does to integrate her ntimibs with the body in the first place. The infaldes not learn to use her
arm and hand by looking at an image of it, buteathy actually using it in the world. Therefore weuld expect that a
much more effective therapy would be to use a pesss, where the subject could work with the pretitharm and hand in
the world. This would be much more effective inoefsing the mind-limb properly and should eliminatiediffuse neural
activity, including pain that is related to tsensory functionsf the limb (i.e., burning, tingling and shootipgins). The
mind-limb can now focus and project properly int@laysical representation of the limb (the prostflesihe use of the
prosthesis reorganizes the sensory function asasdtie motor function of the mind-limb.

Thus, we would expect that projection of the phamtoind-limb into a functional prosthesis, where flaient can relearn to
use her mind-limb actively to interact with the gamment, would be very effective in reducing anehating phantom limb
pain. Use of the prosthesis refocuses the mind-ltmhts proper spatial position, eliminates thenpaducing neural
inductions in adjacent pathways, and thereby ekiei® both the referral of sensation to other badgisaand the anomalous
cortical “reorganization”. The use of a cosmetiogthesis, on the other hand, would not involve moset and interaction
of the mind-limb with the physical environment amguld not result in reduction of pain. In fact, thetive use of a
functional prosthesis, such as a myoelectric oe8auch prosthesis, has been found to be positoaiselated with reduced
“reorganization” and reduced phantom limb pain #eoet al., 1999; Karl et al., 2004; Weiss et a8099). The use of a
cosmetic prosthesis did not result in reduced mhmardimb pain.

Thus, the present view of the SCM provides a cohmgmsive explanation of phantom limb phenomena. ®nharimbs
provide strong supporting evidence of the realityhe non-material mind and the adaptability of 8@M to altered body



function. Phantom limb phenomena should also pe@dyood ground for scientific investigation of tBEM because the
phantom mind-limb is a non-material reality thatemacts semi-independently of the body and brainuiusual,
counterintuitive ways which can be explored experitally.

Mechanism for Mind-brain Interactions

The phenomenon of the NDE OBE strongly suggestscifiasciousness can operate completely independeithe body,

with perception, volition, feelings, thought and mery. A number of neural electrical phenomena ssggeat there is a
non-material agency that induces conscious expaggeand self-consciousness. In the present vigsvatency is the non-
material independent self-conscious mind (SCM),clvtordinarily is intimately united with the braimdbody. The SCM
must interact with the brain in order for conscimess to occur. Thus, there must be some proceseans whereby the
mind induces electrical brain activity and is indddy electrical brain activity.

How can the non-material mind interact with the gibgl brain? In particular, how can the non-matariand interact with
the physical brain when it doesn't interact witlmast physical things while out of the body (e.g.sgag through physical
objects)?

Brain-to-mind inductiorcan be demonstrated with external electrical datian of the sensory cortical areas or the temipora
lobes, whichsimulatesnatural neural electrical activity and producegssmious experiences (sensations, percepts, feelings
and memory sequences). This phenomenon impliesniduatally-occurring neural electrical activity frosensory brain
processes induces conscious experience of actue¢pis. Mind-to-brain inductioncan be demonstrated with particular
mental states, such as a willed movement, condedtrtention or the recognition of an image, whicluse identifiable
electrical brain activity such as the readinessmtial (RP) and characteristic patterns of larggesneural synchrony.

In both cases of induction, brain-to-mind and miaébrain, it is reasonable to propose that the kimols of induction are
equivalent, perhaps symmetrical or complementahg phenomena indicate that the induction operates bne aspect of
reality (physical brain functions) to another agpafcreality (mind) and vice versa. The actual gsx of mutual induction
between the two aspects of reality must be idextifiy considering agencies beyond ordinary phygioatesses, because
the mind is non-material and not yet well underdtoo

Addressing the “hard problem”

David Chalmers (1995) asserted that the reallyd'tmoblem” of consciousness is the problenexperiencethat is, how
physical brain processes give rise to subjectivpesgnce, and why the performance of specific bdfainctions is
accompanied by experience. Chalmers explained ithahysics, it occasionally happens that an emtiy be encountered
in a phenomenon that has to be takefuadamentalthat is, the entity cannot be explained in teahanything simpler. He
cited the example of the development of electroretigrtheory by Maxwell and others, where the fundatal entities of
charge, electrical force and magnetic force wetr@dtuced in order to explain the phenomena of mletagnetism.

Chalmers proposed thaixperiencecould be taken as a fundamental entity. We propbaemind is a better choice to
introduce as a fundamental entity, in order to tgyvea theory of consciousness from the phenomehalnt&rs’ “hard

problem”, that is, how does experience arise frdmisical brain processes, can then be reformulatedtivo somewhat
simpler problems: (1) how does the self-consciouglmwhenunitedwith the body, interact with physical brain prosesto

give rise to experience, and (2) how does the geibcious mind, whemdependenbf the body, interact with physical
processes (and other mind processes) to giveaisgperience? These two questions need to be dtptEnomenologically:
the externally observable physical aspects and twgielated subjective experiences need to beestieimultaneously, as
independent categories, to understand both aspedttheir relationship (cf. Libet, 2004, p. 153).

There are thus two classes of phenomena to beestu(il) the neural correlates of conscious expeeggnand (2) the
experiences of the mind within physical environgew it is independent of the body, that is, in édieal OBE. The first
class of phenomena, the neural correlates of comscéxperiences, needs to be studied, not fromp#nspective of
consciousness in some way emerging from brain iiGtibut rather as consciousness arising fromittteraction of an

independent self-conscious mind with the brainisitlear from numerous phenomena that the brainiatessd conscious
experience while the mind is united with the bramd body. Consciousness arises in this case wheemihd operates
throughthe brain.

This first class of phenomena is the more tractalblthe two, since it is part of the ordinary stafeaffairs of all human
beings. And it is more tractable than the origitard problem” because it becomes more like Chadheasy problems, that
is, an explanation of cognitiienctions Thus, certain electrical brain activity interaotsinterfaces with the self-conscious



mind in a certain way to give rise to a specifibjeative experience. Indeed, the SCM unites with lihain as a whole in
particular ways which can be described, mappedaodt explained. Exactly how the mind-brain interfaverks is also
probably tractable because it can be studied viaaheorrelates of consciousness: a particularofetvoked and event
related potentials give rise to the experience dresation; a particular volitional or attentiostdte in the mind gives rise to
particular synchronous electrical brain activity.

Thus, the physiological and electromagnetic aspafctaind-brain induction can probably be found ales$cribed in detail.
The non-material self-conscious mind will not be fhist instance of a fundamental entity which aarire detected directly.
The existence and properties of certain subatorartigies, for example the neutron and the neutrgamnot be detected
directly because detection first involves an intéom with other types of particles. The resultstioése interactions are
particles or electromagnetic radiation that proddetectible scintillations or other effects. Thile existence and properties
of such particles can be inferred only indirecttythe same way, the existence and propertieseohtin-material SCM can
be inferred only indirectly from the interactiontbe mind with the brain and body.

Understanding the properties of the SCM can aldp Bkicidate functional placement, that is, whatt jpd a function is
embodied in brain structures and what part is digtiambodied” in the non-material mind. Memory @asgood example
because various brain phenomena indicate that nyeamguisition and recall are dependent on certedintstructures and
pathways. However, because existing memories aesaible during the OBE, it is quite reasonablasttribe the “storage”
of the memories themselves to the non-material S@ither than to any physiological brain structuresd because new
memories can be acquired and existing ones recdliethg the OBE, memory acquisition and recall also in part a
function of the SCM, which must also be mediatedthmy brain while we are in the body. Thus, memamirbfunctions
would probably better be studied from the perspeatif the physiological processes that suppeguisitionandrecall of
memories rather than th&orage of memories. For example, with Alzheimer’s pats&emte would expect that acquired
memories are not destroyed with the deterioratioroatical structures but will return when evenlighg reversal of cortical
deterioration can be made. The long-term memodase acquired, are not lost to brain deterioratmrly our ability to
recall them. Rather thdaseour past in Alzheimer’s disease, we becdatied to it.

The second class of phenomena, namely the expederfcthe SCM when it is out of the body but stilthin physical
environs, needs to be studied from a number ofpeetives, for example, the nature of the interactb the out-of-body
mind with physical phenomena such as light, sotledt and physical surfaces, the shape and strusufttine mind’s “body”,
the relationship of thought and volition, the natwf memory in the out-of-body state, the intexattof the out-of-body
mind with other minds, both embodied and out-ofynaghd so on. This class of phenomena requires marle attention
than it has hitherto been afforded. A detailed wtofithe veridical NDE OBE is needed, but to datapipears we have only
tantalizing hints of the detailed OBE phenomenoldgyr example, the mind’s “body” appears to havénsicate, luminous
structure, at least in some NDErs (Moody and Pet®88); the NDEr's sight appears to be more complex normal
vision, having at times such qualities as enharsiadty and focus, omnidirectional awareness andesthesia, that is,
sensations with more than one sensory quality asdbnes and colors (Ring and Cooper, 1999, pp164%.

How the out-of-body SCM interacts with physical ggeses is of particular interest because it catidgte the aspects of the
interface of the SCM with the brain. If the SCM ddirectly “perceive” electromagnetic radiation (j.kght) when out of the
body, then the SCM likely can “sense” in some wag ¢lectrical activity of the brain when it is wdtwith the body. If the
out-of-body SCM can be luminous in some way (gesing off light of its own), it may similarly belde to induce electrical
brain activity. We believe the study of this clasé phenomena is also tractable but it will involstudying the
phenomenology of the NDE OBE in much greater détaih has hitherto been done.

Mind is a fundamental entity, a new dimension afitg

The fundamental question of the present view is tt@wnon-material mind can interact with physicalgesses in the brain.
This is also the fundamental objection to intexdsm in general, that such mind-body interactioaanot involve any
known kind of interaction with matter, and woulaite the laws of physics, in particular the lancohservation of energy
(that the total amount of kinetic and potential rgigein an isolated system remains constant). Tthespresent view will
ultimately need to explain not only how the non-enl mind interacts with the brain, but also hownan-material
consciousness occupies a particular location isespath a particular cohesive “body” form, and howemories are formed,
“stored” and recalled in a non-material field ohsoiousness. With the phenomenon of the veridi®&# Gexplanations are
also needed of how out-of-body perception works$wlite apparent direct interaction of the non-matariind with light,
and how communication works with the reported eiguexe of telepathic transfer of thoughts.

In Goethean phenomenology, the phenonsmeahe theory, and in the present case, the fundahphenomena are clear:
the veridical OBE phase of the NDE suggests thasciousness can operate completely independentlyeobody, and a
number of neural electrical phenomena suggest shaion-material agency induces conscious experieaoes self-



consciousness. The phenomena themselves are thy thfethe non-material independent self-conscimisd which can
have veridical perception of its physical surromgdi separate from the body, and which interactls algctrical activity in
the brain to produce conscious experience.

If the phenomena of the mind can’t be explainedbyknown physical laws, then the mind must beraléumental entity, a
new, non-material dimension of reality, one thatoines mental and consciousness phenomena. If #remneon-material
aspects of reality, it is entirely possible, ancreto be expected, that the current laws of matehgsics need to be
extended, in much the same way as they have bebe jpast. The laws of physics and chemistry, whiahently deal with
matter, time, space, energy and so on, will now alslude “mind”. And such an extension is not ws@nable. The natural
laws of physics and chemistry were all derived frporely physical, material processes, not involvilving, conscious
organisms. It should not be a total surprise td finat they do not necessarily apply to all proesss living, conscious
organisms.

Therefore, the fact that a non-material mind irdeyavith electrical brain processes means thaetharst be some sort of
mind “force” which brings about this interactiometeffects of which appear objectively as the elesdtbrain activity that
we observe and introspectively as the changesricansciousness that we experience. The effedtsesE mind interactions
are almost certainly small, because the obsentedaictions in the brain are physically small, om ¢inder of milliamperes.

Thus, the law of conservation of energy is noffaict, violated, because there is a new fundamemtitly, mind, and a new
“force” which describes the nature of its interantin the world. The law of conservation of physieaergy becomes the
law of conservation oknergy-mind “All” that has been done here is to introduce ewnconcept which extends our
conception of reality. The precise nature of mimdl ats interactions still need to be investigatadd whether mind
interactions with physical processes are amenabladathematical description still needs to be deisth Introducing the
concept of mind into the scientific descriptionreélity will not cause all physical science to apke as some seem to fear
(see Mohrhoff, 1999, p. 168).

David Wilson (1999), among others, has objected thind-brain interactions cannot be explained usqm@ntum
mechanical processes. He cited two basic reasbnthd€ possible electrical and chemical brain psees that could support
these interactions require a magnitude of distwwbdry the mind that is significantly greater thampérmitted by the limits
of quantum mechanical uncertainty, and therefoyah@ laws of physics, such as energy conservatwon)d be violated. In
the present view, the laws of physics need to lienebed to include the reality of non-material mibdf we agree with
Wilson's first point that the order of magnituderoind-brain interactions, in terms of linear dimens, frequencies, energy
levels, and so on, is significantly greater comgarequantum interactions, especially interactitieg are within the limits
of quantum mechanical uncertainty. With an extenlkd®d of conservation of energy-mind, it is not nesay to confine
mind-brain interactions to these lower magnituaéthough such a level of interaction may be whdaat is involved.

In summary, reality includes “mind” which interactgth the physical brain, so mind operates in taens “sphere of
interaction” as matter and energy. The basic coasien law is thus the conservation of energy-mifide effect of the self-
conscious mind on electrical brain activity doeg appear to be relatively very large, so the mingnponent of the
conservation law is probably also very small andifiests only in subtle ways in ordinary physicalligy. Indeed, proposed
guantum mechanical processes, such as John E€t831) psychons or Pim van Lommel’s (2004) field€ansciousness
in phase space, are possible mechanisms for maid-brteractions, but our sense is that, while wi fimd mind-brain
effects to be relatively small in magnitude, nelvelgss they are so fundamental that they are likebe of a larger order of
magnitude than atomic level quantum phenomena.

Summary

The present view is that the self-conscious min@M$ is an independent entity that is united witk tirain and body in
ordinary life and may separate from the body inudhesual circumstance of the near-death experi@db&). The out-of-
body phase of the NDE provides evidence to sughtview in three ways:

Consciousness continues in the NDE out-of-body ee&pee (OBE) during cardiac arrest, even duringgoksr of
global cerebral isoelectricity (flatine EEG). Véigal perceptions during this time establish thiatd consciousness
still functions. There is a continuity of self-cai®us experience which spans the time the patiestiw the body,
then separated from it, and then reunited withbtheéy. The experience is integrated by the patiemhémory as a
single, continuous experience, even though it decuduring periods of complete demonstrable cefétcapacity.

The NDEr experiences her consciousness as sefaratehe body, typically hovering near the ceilinghile the
body is unconscious. Veridical perceptions durimg NDE OBE, which could only have occurred if coagsness



had operated in a location distant from the bodwficm this subjective experience. The details ofgly visual

veridical perceptions and their timing show thaest perceptions could not have been constructedhéy
imagination from subliminal impressions receivedtbg brain. Comparison of the NDE OBE with otherety of

OBEs (spontaneous, willed, induced by hypnosistetal brain stimulation or drugs, etc.) suggedktt there is a
relationship between the degree of apparent separfabm the body in the NDE OBE and the veridipatceptions
that are experienced, as compared with other tgpEBEs.

The phenomenology of the NDE OBE shows that the REDEonsciousness operates with the same cognitive
faculties of perception, thought, will, memory, lfegs, and conscience as were present while ibtidy, but many
of them are enhanced, having greater acuity arityadihere is a continuity of the NDEr's memorydathe sense
of self which continue from being in the body, tat of the body, and then back to the body. DurlmgNDE OBE,

the NDEr feels she is the same person as befotés how freed of the constraints and limitatiofishe body. The
return to the body brings back all of the charasties of the body: weight, fatigue, physical paind any pre-
existing disabilities. The NDE OBE is thus a colméreself-consistent experience, implying that sapian of

consciousness from the body in fact occurs.

If consciousness can separate from and operateletatypindependently of the body in the NDE OBEenthmeurological
phenomena should be evident that show there is ifiedinconscious self which operatés the bodyin ordinary
consciousness. Three neurological phenomena asemiesl that are suggestive of an agency that isdaoascious
experience and self-consciousness but which itsetfot a form of neural electrical activitilectrical brain stimulation
shows that electrical brain activity in itself istrsufficient to produce actual conscious awarepesstentional movements;
some agency other than electrical activity musinelved that brings about our actual consciousn®sbjective backward
referral of sensory experienceBows that there is no neural mechanism that catatesthe subjective backward spatial and
temporal referral of sensations; some agency dti@er electrical activity must “hold together” bdtie time and location of
the sensation while the sensation comes to awasenes a period of 500 msetarge-scale neural synchrorshows that
specific endogenous volitional tasks (recognitiafecision, and movement preparation) give rise t@aspHocked
synchronized neural activity across widely separatertical regions; some agency must interfaceoimes way with the
electrical activity of the brain to bring this alhioiThe agency cannot itself be electrical actiligcause electrical brain
stimulation, which should disrupt the agency, thgreausing widespread disruptions to consciousrtesss not have that
effect.

We propose that the non-electrical agency that daduconscious experiences and self-consciousneskese three
neurological phenomena is the consciousness igalfh can operate independently of the brain dutimg NDE OBE,

namely theindependent self-conscious minburing the NDE OBE, the self-conscious mind (SCM)p@ars as an
independent “field of consciousness”. However, mgirdinary consciousness in the body, the SCMied with the body
and brain. Consciousness within the body resutisifa form of induction between the brain and théiSThe phenomena
of the NDE OBE are consistent with this view andve many details related to the SCM. The SCMiesarall of our

cognitive faculties during the NDE but these artared to the body upon return to the body. The S€kon-material, is
invisible to ordinary sight, cannot interact witlhysical objects, and so on. In ordinary life, theMs is strongly and

intimately integrated with the body and brain; pleopill ordinarily lose consciousness when the b@@ases to function. In
only about 30% of people who are near to deathesSICM able to separate from the body.

Because the SCM is perceived frequently in the NDEE with a bodily form, this form is likely extendeand integrated
throughout the body when the SCM is united withSince some NDErs who had their NDE as infants eepeed

themselves as fully developed adults with fully eleped perception, memory and thought, the SCM rayplg already
exists in fully developed form during infancy, raththan developing during infancy as the body ddasiing early

childhood, the child’s development is a procesgeafning how to integrate the SCM with the brainl d&ody. Long-term
memory resides with the SCM, since memories duttiegNDE are formed and retained prior to the retarthe body. Thus
memories themselves cannot be destroyed by theudsh of brain structures. However, it is clelaattmemory acquisition
and recall while within the body are mediated byifrstructures and pathways. The SCM is the unifesigd of our

consciousness and the seat of our self-conscioaseaess, both within the body and out of the bedhich gives us the
sense of the continuity of our self throughout lbtes.

The present view of the non-material self-conscimirzd is very similar in a number of respects te thualist interactionist
model of Karl Popper and John Eccles (1977). Howethere are several differences. Likewise, thesgme view has
similarities but also significant differences wBlenjamin Libet's conscious mental field (2004).

The strongest objection to the present view is tiate is no reasonable explanation how the nommahimind can interact
with the brain. In response, we note that the phrama of the mind, taken as a whole, including thenpmena of the NDE
OBE, do indicate that the mind is non-material, and codttrat the interactions of the SCM with the braiwl &ody can be



studied scientifically through the associated phnemoa. The difficulty of correlating internal mentaxperiences with
observable neural events has been successfullgssit by a number of researchers, although muoch nesds to be done.
Another approach to scientific study is to investéy conscious functions in patients with brain dgenaBy looking at
existing, well-known neural phenomena, the naturg¢he interaction between the mind and the brain bagin to be
deduced. Evidence from electrical brain stimulastows thabrain-to-mind inductiorof conscious experience very likely
results from neural electrical activity where innmsm way “we” have been involved. Evidence from lasgale neural
synchrony shows that our conscious mental acttvitiduce electrical neuronal effects througimd-to-brain inductionOne
such effect is observed where the subjective lef@hental intensity results in an overall higherveleenergy of electrical
activity.

Benjamin Libet's (2004) phenomenon of the delayadraness of willed action, the famous paradox Hratn activity
appears to start before the subject’'s awarenebssafecision to move, can be explained by assunfiagthere is a delay
between making the decision within the SCM and teatision coming to our awareness, much the santeeadelay that
occurs in tactile sensations coming to awarenesdedd, if the delay in awareness of #hedogenousanental activity
(deciding to “act now”) is the same 500 msec asdiday in tactile sensations, then the paradoensoved: the decision to
move is made some 150 msec prior to the brains fesponse. Libet’'s paradox is now replaced byremgaradox: we
subconsciously decide to move before we are awhtbeodecision. This is not as difficult a contretébn, because we
always decide to act out of a conscious contextemitihe SCM is united with the brain, all consciawsareness, including
awareness of our own decisions and thoughts, naumsé ¢hrough neural electrical activity in brainsiad induction.

A number of other brain phenomena are relevannttetstanding how the SCM interacts with the br8lit-brain patients
who have had the connections between their two $mmres severed, exhibit an apparent splittingposcious awareness
where the patient does not become aware of peoreptihich were received only by the non-dominamhiephere. These
phenomena indicate a situation where the neuralditycacross the hemispheres has been blockedlaheof neural activity
in the dominant hemisphere prevents the percepfioms coming to consciousness, consistent withpther observations
that a certain duration of electrical brain acjivis needed to bring both sensations and endogemmumal activity to
consciousness.

Hemispherectomy, hydrocephalus and decorticate epttiall exhibit brain structures which have been sdyere
compromised and yet all exhibit remarkable motangluage and cognitive abilities given the degreeeobral loss. In all
three cases, the SCM is able to adapt to seveoatpmmised neural pathways to achieve a high lef/&inction. The SCM
is thus shown to be whole and complete in itsetf aat theproductof neural function. Evidently, the SCM can adajtsin
easily to gradual changes in neural structuresexample due to slow disease processes rathesstitaen brain trauma or
stroke. Sudden changes appear to overwhelm omtsbthe SCM and inhibit adaptation. Even so, aatégt appears to be
facilitated by bodily movement in conjunction witblearning cognitive skills. Also, there appeardé&a certain level of
“neural capacity” below which cognitive functionppgear to become crowded, implying that the SCM iregua minimum
neural capacity to support particular functions.

The phantom limlis the vivid experience of a limb that has been ataied but subjectively is still present. Phantambl
patients frequently experience pain in the nonterislimb and can sometimes feel delayed tactifsaons when another
part of the body, for example near the point of atapion or on the face, is gently rubbed. Thereedeetrical anomalies in
the sensory and motor cortex which appear wherm tisgphantom limb pain. The present view is thatribn-material SCM
has a shape similar to the physical body and thpesincludes “mind-limbs” which are visible to maNpErs during their
OBE. The phantom limb is the continued consciougeernce of the mind-limb when the body limb is poésent. A
number of phenomena related to phantom limbs camrelly be explained which give insight into mindstain and brain-to-
mind induction. In particular, the experience oiipia the result of the mind still attempting prcj¢he mind-arm into a non-
existent physical arm. The mind-arm seeks its nbiodily neural pathways but they now reach onlyhe stump and the
mind-arm becomes “diffuse” and disorganized. If digorganization is too great, certain corticat#ieal anomalies appear
and pain is experienced. However, when the patises a functional prosthesis, the mind-arm can pmject into the
prosthesis and becomes focused again into a phyaica’. The cortical electrical anomalies are redd and the pain stops.
Researchers have found that the active use of@idmal prosthesis is positively correlated witldlweed cortical electrical
anomaly and reduced phantom pain. The present ofettve SCM thus provides a comprehensive explanaifophantom
limb phenomena.

The SCM must interact with the brain via some sérnutual induction in order for consciousness ¢ou. The mechanism
for mind-brain interactions can begin to be addrdsBom phenomena that have already been studiedebyoscience.
Brain-to-mind inductioncan be addressed by considering external elekctstimulation which produces conscious
experiences. This phenomenon implies that natucadburring neural electrical activity from sensdoyain processes
induces conscious experience of actual percéfited-to-brain inductioncan be addressed by considering particular mental
states such as willed movement or concentratedtette which cause identifiable electrical brainidty. The two kinds of



mind-brain induction are probably equivalent andhpps symmetrical or complementary. How that-of-body SCM
interacts with physical processes may also giveluss to how the induction works. If the SCM caredily “perceive” light
when out of the body, it can likely “sense” in somay the electrical activity of the brain whensdtunited with the body. If
the out-of-body SCM can be luminous in some wapgilnot to our ordinary sight, it may similarly lable to induce
electrical brain activity. The study of mind-braimeractions is thus potentially tractable but itl wrobably involve much
closer examination of the NDE OBE phenomenologwy thas hitherto been done.

The “hard problem” of consciousness is the problEexperiencethat is, how physical brain processes give rise to
subjective experience. We propose that the mindldhme taken as fandamental entityn this regard. Subjective experience
then arises when the self-conscious mind, whidghésfundamental seat of consciousness, interatkstiaé brain and body.
This is the usual case; but there is another caseely, when thendependenself-conscious mind interaatiérectly with the
physical environs in the veridical NDE OBE. Thusréhare two classes of phenomena to be studiedetin@al correlates of
consciousness and the processes of veridical penép the NDE OBE. The neural correlates of camssness need to be
studied from the perspective of consciousnessnariBbm theinteractionof the independent self-conscious mind with the
brain. It is clear from numerous phenomena thatbtiaén mediates conscious experience while the nsindited with the
brain and body. Consciousness arises in this cass the mind operataébroughthe brain. The fact that the SCM is non-
material should not deter such study becausefastsfcan be inferred indirectly from observablaraéphenomena.

The objection that the interaction of the non-matanind with physical brain processes is impossibécause there is no
known kind of interaction with matter which couldpdain it, and the further objection that such iatgions would violate
the laws of physics, can both be answered by gtéliat the phenomena are primary. If the phenormoétize mind can't be
explained by our known physical laws, then the mimgst be a fundamental entity, a new, non-matditaknsion of reality,
one that involves mental and consciousness pherarir@nthermore, if there anmn-materialaspects of reality, it is entirely
possible, and even to be expected, that the cularst of material physics need to be extended, uchnthe same way as
they have been in the past. The law of conservatiqgrhysical energy then becomes the law of corginv ofenergy-mind
“All” that has been done here is to introduce a mewcept which extends our conception of reality.

Conclusions

The phenomenon of the near-death experiencer’sligatiperceptions during the out-of-body experiedeenonstrates the
existence of the self-conscious mind (SCM), sepafedm the physical body. In the out-of-body statee mind is
completely independent of the body and is non-rates far as can be ascertained. Ordinarily, thpube SCM is
intimately united with the brain and body. In thisited state, the SCM operatdsough the brain. This view is also
supported by evidence from neurological phenomemawsuggest that a non-material agency inducescimms experience
and self-conscious awareness. These phenomenadénélectrical brain stimulation, subjective antedatof sensory
experiences, large-scale neural synchrony, Libettsdayed awareness of willed action, split brain rmeena,
hemispherectomy patients, hydrocephalus patieetxrticate patients, and phantom limbs. The norentself-conscious
mind and the brain interact in some way by mutuauction. Various phenomena of neurological proggssan be
reconsidered in detail in light of this view, ana Wwelieve such efforts will prove very useful, faxample in explaining
phantom limb phenomena.

In the present conception of mind and body, théndmg cognitive functions of thought, memory, peticep feelings, and
volition operate in the non-material mind. The hrhas a supportive role, supporting all aspectsuofconsciousness so that
we are conscious of our outer environs, our selaes, our inner mental activities of thought, fegliand volition. The
brain’s sensory functions help to give rise to petons. Memory is supported by the processesehifppocampi and other
structures. The brain’s motor functions help to ifest the effects of volition in motor activity asgpeech, while the brain’s
higher motor areas carry out our preplanned orthabactions, and the brain stem supports the peaseof the body’s
autonomic systems. The necessity of understantimdunction of the brain is not diminished by thisw. The brain is the
instrument and the mind is the operator.

The present view is applicable to both NDE researuth neuroscience, but its value probably lies mgte neuroscience.
The present view offers a number of perspectiviferdnt from those currently taken by most neuresce researchers:

The self-conscious mind is @mtity in its own right thatnterfaceswith the brain, rather than &ffectthatemerges
from the brain’s operation. The big question of rseuremains how mutual induction between the mimd the
brain actually works. We began to address thistipres an earlier section, with some preliminabservations.
When neurological functions become impaired, thadm@xhibitsadaptabilityin operating within the brain, rather
than the brain exhibitseural plasticity

The mind is theoerson per serather than brain processstermine the person



Significant brain impairment maynpedethe mind from operating but the mind and the persmain wholerather
than brain impairmerdiminishes mental functicand therebyliminishes the person

Memory residesvithin the mindand uses the brain for acquisition and recalherathan memory iencoded in the
brain.

The present view can also inform various practiealms, for which we present four possibilities:

For education, the insight that early childhoodalepment is a process of integrating the alreadly fieveloped
mind with the infant's quickly developing body albdain, can direct educators to focus on the eadges of
development of the senses, thinking, motor functiealking, and speech. Early childhood educatiamtb&n work
with these processes to assist the integratioheofrtind with the brain and body. In later yearsjoadion can focus
on drawing out and enhancing the innate capalsildfehe child’s mind.

For problem areas involving memory, for example mgnioss, the insight that memory does not regiddéé brain
may be helpful in developing treatment stratedid¢® processes of laying down long term memoriesracdvering
them are mediated by specific physical brain stmest and processes. Understanding that these pescase really
interface processes with the non-material mind may help Somsearch on the memory acquisition and recall
processes aaterfacesrather than on memory storage.

For the broad problem of autistic spectrum disadebserved differences in the autistic child’sildevelopment
may be due to differences in how the mind of thiéstia child interacts differently with the braifhis insight could
give clues for understanding how autism manifestsfar developing strategies for treatment.

For the problem of rehabilitation from stroke angib trauma, the insight that the mind always seeksiork
through the brain and will try to adapt when thare neurological impairments, may be helpful faatment.
Rehabilitation strategies to help transfer of mentzotor and speech functions can be developedwfibshift
cognitive functions to unaffected areas of the mr&@uch strategies might include sensorimotor #ietss that
gradually redirect the mind to use areas that anéralateral to the lesion.

In seeking the factors that influence individuahtan development, we generally look at two areasure,that is, heredity
and genetics which bring about the structure ofltbdy including the brain and nerve structures, mmdure, that is, the
environmental and experiential influences duringeason’s life. The present view posits a third dadiesides these two:
mind or more specifically the independent self-conssimind, that is, the individual non-material aspegitthe person that
are also operant in human development from birthel® there is confusion over which factor has b#starminative in a
particular situation, nature or nurture, as in saer example, of genetically identical twins etlsin the same environment
but who are not identical in all respects, thedacf the individual self-conscious mind is probattle operant determinative
factor. We suspect thatind plays a significant determinative role in humamelepment.

In the present view, owense of sels the self-conscious mind itself, rather thanoaceptual self that emerges from the
operation of the brain’s neural circuits. To bessumurawarenes®f our self and of much of the rest of our experi of the
world is dependent on the operation of neural discwhile we are in our body. But because the setfscious mind is
fundamentallyindependenbf our brain, our sense that our self is in chaxgeur destiny is, in fact, true.
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