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E in terms of number of involved rnicrotubules, neurons, and volume of brain capacity. 
Consciousness occurring by E=hlt normally at 40 Hz (each conscious moment 
involving roughly one millionth of brain microtubules) could transition to higher 
frequencies at, say 10 kHz, megahertz, gigahertz, and terahertz levels. These would 
involve greater and greater proportions of brain neurons and microtubules. These 
levels would involve, respectively, 1I10,000th, 11100th, and, for gigahertz con­
sciousness, the entire brain. 

Thus altered states of consciousness may involve transcendence to deeper, more 
intense levels of experience, deeper levels of reality, e.g., consistent with Vedic 
astral planes or lokas, and enlightenment reached by meditation and spiritual 
practices. Such enhanced, altered states need not involve alternative dimensions or 
universes, but rather deeper, more fine scale geometry in nonlocal holographic-like 
levels or scales in this one universe. 

As the Beatles said (Lennon and McCartney 1968): "The deeper you go, the 
higher you fly, The higher you fly, the deeper you go." 

At any frequency, Orch OR consciousness in the brain is occurring in fundamen­
tal space-time geometry, localized to brain neuronal microtubules and driven by 
metabolic processes. When the blood stops flowing, energy and oxygen depleted 
and microtubules inactivated or destroyed (e.g., NDE/OBE, death), it is conceivable 
that the quantum information which constitutes consciousness could shift to deeper 
planes and continue to exist purely in space-time geometry, outside the brain, dis­
tributed nonlocally. Movement of consciousness to deeper planes could account for 
NDEs/OBEs, as well as, conceivably, a soul apart from the body. ' 

5.5 End-of-Life Brain Activity 

Gamma synchrony EEG brain activity is known to correlate with normal conscious­
ness. Monitors able to measure and detect gamma synchrony and other correlates of 
consciousness have been developed for use during anesthesia to provide an indica­
tor of depth of anesthesia and prevent intraoperative awareness, i.e., to avoid patients 
being conscious when they are supposed to be anesthetized and unconscious. For 
example the "BIS" monitor (Aspect Medical Systems, Newton MA) records and 
processes frontal EEG to produce a digital "bispectral index," or BIS number on a 
scale of 0-100. A BIS number of 0 equals EEG silence, and 80-100 is the expected 
value in a fully awake, conscious adult with gamma synchrony. A BIS number 
maintained between 40 and 60 is recommended for general anesthesia. The 
"SEDline" monitor (Hospira, Lake Forest, IL) also records frontal EEG and pro­
duces a comparable 0-100 index. 

In recent years, these monitors have been applied outside of anesthesiology, e.g., 
to dying patients at or near the moment of death, revealing startling end-of-life brain 
activity. 

In a study reported in the Journal of Palliative Medicine, Chawla et al. (2009) 
reported on seven critically ill patients from whom life support (medications, 
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machine ventilation) was being withdrawn, allowing them to die peacefully. As per 
protocol, they were monitored with a BIS or SED line brain monitor during the pro­
cess of dying. While on life support the patients were neurologically intact but heav­
ily sedated, with BIS or SEDline numbers near 40 or higher. Following withdrawal, 
the BIS/SEDline generally decreased to below 20 after several minutes, at about the 
time cardiac death occurred. This was marked by lack of measurable arterial blood 
pressure or functional heartbeat. Then, in all seven patients postcardiac death, there 
was a burst of activity as indicated by abrupt rise of the BIS or SED line to between 
60 and (in most cases) 80 or higher. After a period of such activity ranging from 90 s 
to 20 min, the activity dropped abruptly to near zero. 

The SEDline number is derived from a proprietary algorithm which includes 
EEG data. In one patient, raw SEDline data was analyzed and revealed the burst of 
postcardiac death brain activity to include gamma synchrony, an indicator of con­
scious awareness. Chawla et al. raise the possibility that the measured postcardiac 
death brain activity might correlate with NDEs/OBEs. Of course the patients died, 
so we have no confirmation that such experiences occurred. 

In another study published in the journal Anesthesia and Analgesia, Auyong 
et al. (2010) described three brain-injured patients from whom medical and ventilatory 
support were withdrawn prior to "postcardiac death" organ donation (Csete 2010) 
These patients were hopelessly brain-damaged, but technically not brain dead. Their 
families consented to withdrawal of support and organ donation. Such patients are 
allowed to die "naturally" after withdrawal of support, their bodies then quickly 
taken to surgery for organ donation. 

The three patients in the Auyong et al. study prior to withdrawal of support had 
BIS numbers of 40 or lower, with one near zero. Soon after withdrawal, near the 
time of cardiac death, the BIS number dwindled downward and then spiked to 
approximately 80 in all three cases, and remained there for 30-90 s. The number 
then abruptly returned to near zero, followed thereafter by declaration of death and 
organ donation. Various sources of artifact for the end-of-life brain activity were 
considered and excluded. 

Obviously we cannot say whether the end-of-life brain activity is indeed related to 
NDEs/OBEs, or even possibly the soul leaving the body. Nor do we know how com­
monly it occurs (ten out of ten in the two studies cited). Those issues aside, the mys­
tery remains as to how brain activity occurs in metabolically dead tissue, receiving 
no blood flow or oxygen, and lacking mechanisms to remove toxic metabolites. 

Some describe the end-of-life brain activity as nonfunctional, generalized neu­
ronal depolarization. Chawla et al. suggested excess extracellular potassium could 
cause "last gasp" neuronal spasms of activity throughout the brain. Another sug­
gested cause is calcium-induced programmed neuronal death by apoptosis. But 
such explanations seem unable to account for globally organized coherent syn­
chrony during the end-of-life brain activity. 

If end-of-life brain activity does correlate with conscious NDE/OBE phenome­
nology and/or the soul leaving the body, we still face the question of how/why 
conscious activity, or even synchronized activity of any sort is occurring in the 
nearly dead brain. But there are logical possibilities. 
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Energy requirements for consciousness may be small compared to nonconscious 
brain functions, especially if consciousness occurs primarily in dendrites and cell 
bodies rather than axonal firings. Neuronal hypoxia and acidosis would disable 
sodium-potassium ATPase pumps, preventing axonal action potentials, but temporarily 
sparing lower energy dendritic activity. Consciousness as a low energy quantum pro­
cess might transiently flourish if energy-dependent decoherence-causing mechanisms 
were impaired, resulting in a transient burst of enhanced consciousness. 

In the Orch OR context, consciousness occurs as a process at the level of funda­
mental space-time geometry. When the brain is under duress, it is conceivable quan­
tum information processes constituting consciousness dissipate to the nonlocal 
universe at large. A dualist perspective, in which a separate, as yet undefined spiri­
tual information field constitutes awareness outside the body, may not be necessary. 
An afterlife, an actual soul-as-quantum information leaving the body and persisting 
as entangled fluctuations in multiple scales, or planes in quantum space-time geom­
etry, may be scientifically possible. 

5.6 Conclusion: The Quantum Soul 

Conventional science and philosophy attempt to base consciousness strictly on clas­
sical physics, rejecting the possibility of quantum nonlocality in consciousness, 
including persistence outside the body as indicated by NDEs/OBEs, religious lore, 
and anecdotal memories suggesting reincarnation. But evidence in recent years 
links biological functions to quantum processes, raising the likelihood that con­
sciousness depends on nonlocal quantum effects in the brain. That in turn suggests 
that the "hard problem" of the nature of conscious experience requires a world view 
in which consciousness or its precursors are irreducible components of reality, fun­
damental space-time geometry at the Planck scale. Max Planck (1931) was clear­
sighted when he said, "I regard consciousness as fundamental. We cannot get behind 
consciousness." Vedic and other spiritual traditions have similar assumptions; con­
sciousness and knowledge are intrinsic to the universe. 

How did they get there? Physicist Paola Zizzi has proposed that the period of 
rapid inflation during the very early Big Bang was characterized by superposition of 
multiple possible universes. By E=hJt, Zizzi (2004) has calculated that the end of 
inflation and selection of this universe was caused by a cosmic conscious moment 
at a particular instant during the Big Bang (the "Big Wow"). Perhaps the possible 
universes were related to a previous universe, as Penrose (2010) has proposed in 
"Cycles of Time," our universe mutating and evolving with each rebirth) . 

The Penrose-Hameroff Orch OR model of consciousness proposes a connection 
between quantum brain processes and fundamental space-time geometry. In this 
study we consider Orch OR in the context of anecdotal reports ofNDE/OBE experi­
ences as well as circumstantial evidence for afterlife, reincarnation, and the potential 

1 Although this proposal does not include inflation. 
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for quantum consciousness in space-time geometry. We conclude the concept of a 
"quantum soul" is scientifically plausible. 

The "quantum soul" implies consciousness in the brain as described by Orch 
OR, as well as nonlocal features including: 

1. Interconnectedness via entanglement among living beings and the universe 
2. Contact with cosmic wisdom/Platonic values embedded as quantum information 

in fundamental space-time geometry 
3. Consciousness as patterns in nonlocal fractallholographic-like space-time geom­

etry, able to exist at deeper planes and scales independent of biology 

We present a secular, scientific approach consistent with all religions and known 
science. With the advent of quantum biology, nonlocality in consciousness must be 
taken seriously, potentially building a bridge between science and spirituality. 
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