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ABSTRACT

More than merely brain-neuroplasticity, heart-t@ttémprint sealing (HHIS) Chan Ding completely nbas the
normal brain traits and regenerates a new braih stperior self-healing capabilities for variouygibal, psychological
and mental ailments. Differing from the mind-bodyervention in most meditation techniques, ChangDgexclusively
heart-dominant, more correctly, brain dominatedégrt. By activating the ten-mailuns system in Charg, practitioners
disclose the unique brain functioning scheme, demed in Diamond Sutra, for connecting physicaltgno spiritual
entity. In the process of brain reformation, thimportant mailuns play the crucial role. ChanXiniloma inside the third
ventricle creates powerful field to harmonize adlurons in the brain into a tranquil brain. ZhiHuaiMin at corpora
quadrigemina enables the physical body to be ie twith nature. FaYan Mailun at hypothalamus elittis pure egoless
compassion with great bliss. Chan Ding with tri-lmas resonance effectively universalizes all breéarons to construct a

detachedorain and evokes photoelectric potence of braimalenetwork.

This paper for the first time reveals the intrinsiechanism of exclusive brain reformation throughl& Chan
Ding. Chan-Ding EEG (electroencephalograph) offdtegn cultivated by tri-mailuns resonance reveatber persistently

focalized and stationary cortical inter-regiondgenactions particularly in the central-frontal niigi region.
KEYWORDS: Brain-Neuroplasticity, Heart-to-Heart Imprint Seai(HHIS) Chan Ding Completely Changes

INTRODUCTION

Human brain nowadays has been always under thetiworsdof overwork and high stress that directlyrhahe
physiological, mental, and psychological health. dape with much heavier information-processing dafsa more
high-tech professionals are practicing orthodox Slllhan Ding in Taiwan. Up to the present, littles teen disclosed
with respect to the mechanisms and phenomena ofSHEHan Ding conveyed to China in 470 — 478 by aath
Bodhidharma and then to Taiwan about one hundradsyago by the &4patriarchding Zai (Appendix I). Since 1990s,a
large number of practitioners have proved the affjcof HHIS Chan Dingin treating many chronic dses infections,
acute symptoms as well as mental and psychologicdllems. Hence, more people began to practice HHi&h Ding in
Taiwan. Various cases of the effective treatmeut lagalth benefit of Chan Ding arouse our inteneghe physiological,
mental, and spiritual states during Chan Ding. Ha tourse of investigating this particular practiee disclose the
remarkable distinctions of Chan Ding from those ldwide popular meditation practices including Yogad
transcendental meditation (TM) from India, Japar@se, and Tibetan Buddhism [1, 2]. Briefly, Cham@®ifollows the

“heart-dominating” principle while meditations aneostly “mind-cultivating” practices. This articleaimly reports the
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10 Pei-Chen Lo & Ming-Liang Huang

hypotheses proposed to explain the mechanism oh @hag, without encompassing the brain and mindt ttould

optimize the brain plasticity for a healthy andsbfil life.

As addressed by Goleman [3], the human brain hdsmbta hardware upgrade in about 100,000 yeaiss still
operating on the basis of ancient “fight-or-fligh€sponse activated by amygdala and possibly redodgt hippocampus.
The amygdala once in response to emotions tendsrtinate the entire brain functioning. Chan-Dinggitioners further
realize the inherent causation law conducted bygalala and hippocampus that encode (or, are progeairby) the
subconscious, manas (subliminal consciousness$@udlled past-life karma (destiny, fate). The fiomal characteristics
of amygdala and hippocampus accordingly affectitbleavioral traits and personality. Through ChangDjractitioners
initiate the process of cleansing all conscioutesta preparation for entering the realm of trature deeply in the heart.
Such process involves the functioning alterationmajor components in the brain that cause the fibomaof karma

memory.

“The doorway to true nature is in the heart, arelkby for the door is the spiritual entity, "instted by current
Chan patriarch Wu Jue Miao Tian. Pmajfigparamitz Chan Ding, Chan patriarch firstly disclosed the-itesiluns system
capable of effectively purifying the negative memsrand karmas in the brain and converting thegitiin brain into
tranquil, detached brain. Human brain and neurtloiks act as an important medium for connectingspal entity to
the spiritual entity. Orthodox Chan Ding requirbe guide of Chan-heart Imprint (Chl) from Chan jgath. At present
dozens of thousands of practitioners in Taiwanpaeeticing orthodox Chan. HHIS Chan Ding enablescptioners to
arouse the intrinsic, natural-latency capabilipessessing the spiritual healing power. A numbesuzicessful evidences
of “mailun therapy start to arouse more attention during the pastdecades. A branch of Chan lineage was exported to
Japan in the 12th century and became well-knowh thié name of Zen. Although Zen meditation is autityepracticed
worldwide, it appears to be mingled with some papuheditation techniques that have been widelytjpeat in Western
societies since 1990s. During the past decadesimder of meditation techniques have been develapédpracticed all
over the world. Despiteslightly different schemabnost all the meditation practices are aimed titebenanipulate the
mind, brain function and physical state of prastigrs through mindfulness concentration and regpiraregulation.
Scientific basis behind meditation has been wall@red after thousands of scientific papers weitdipied [1-12]. There
has been no literature report of Chan Ding exceptesscientific papers published using the term tZhan meditation”
during the past decade [13-22]. Based on previesslts in [13-22], this paper for the first timeegents the scientific

hypotheses and mechanisms of brain reformatiom&ijuns activation in HHIS Chan Ding.
MATERIALS AND METHODS

All the propositions and hypotheses are derivednftbe evidences and practical experiences of thulssaf
Chan-Ding practitioners who have been corroboratiegresults in their body, mind, and spirit. Stifenstudies can only
explore less than one hundredth of the truth prdmseglears of Chan Ding. This report includes inrivearesearch ideas

for the future study, to our belief, by taking astep further beyond physicalism.

Chan Ding applying the same sitting posture as tagoln, nevertheless, undergoes totally differeairbmind
functioning in order to disclose true self (trugume, true heart) deeply inside the organ hearandbing includes four
different stages, the beginning, the deep, theemls, and th@rajiigparamitz Chan Ding. Chan Ding explores a totally
new, ultimate blissful and healthy body-mind-spétiate. Chan patriarch enlightens the spirituatthefaa practitioner by

Chl. Every human being owns Chl (true nature withrf@ction wisdom) residing in the heart. Contamora
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Scientific Propositions for Brain Reformation by Mailun Chan Ding 11

(disease, worry, karma, etc.) of body, mind, anilitsfprm the hindrance to accomplishing Chl. Pidabers hence
practice ten-mailuns purification Chan Ding to reficthe brain and revitalize the physical body. Wsstrated in Figure 1,
the ten mailuns corresponding to ten spiritualmsahre the doorways (passages) that connect thecphiife to spiritual

entity and finally to true nature of reality.

ChanXin (Buddhahood)
FaYan (bodhisattvaho/o%)f\‘zgiHUi (realization)

5
/'é’ O R

MingSrJCej(?i%alit 57 Iéi-\iJ‘iXi‘ang (arrogance)
- . o /_ - x‘ ‘ ‘&‘\y ’ l‘,
/ A NS \.

WuMing (hunger)

o

( o Wushi (hell)/

Figure 1: Ten-Mailuns System: (From Bottom to Top)WuShi, WuMing, JiXiang, MingSe, RuYi,
MingXin, ErKong, ZhiHui, FaYan, and ChanXin Mailun

With respect to the ultimate aim of Chan-Ding pi@gt mailun signifies the wheel center of all lives
reincarnation process. Every mailun has its sgtippwer and correlates with specific physiologicaéntal, and spiritual
functions. HHIS Chan Ding enables practitionerdeofinally in tune with ten mailuns naturally. Anmpthem, ChanXin
inside the third ventricle of the interbrain andngKin inside the heart are especially importantaose the true heart
resides in MingXin mailun and has ever struggledifeeration from all bindings to ascend to ChanXiailun. ChanXin,
like the shining beacon, is required to be always’‘to facilitate the purification of the other rais.ZhiHui and FaYan
inside the head are another important mailunsefmrming the brain functioning. Practitioners cé@acly perceive subtle
vibration from corpora quadrigemina out spreadiagotcipital cortex and cerebellum upon the actoratof ZhiHui

mailun. FaYan Mailun might totally convert the red@enter into blissful and compassionate network.

Chan practice emphasizes the cultivation and discoof the eternal, noumenal light of wisdom oftnature.
No word, no image, no sound, no anything in form ba involved in Chan transmission that is sigdifées the unique
teaching outside the scriptures. To effectivelyphptactitioners become detached in order to emter the righteous
(third-stage) Chan Ding, current Chan patriarch Yde Miao Tian developed the ten-mailuns purificatidHIS Chan
Ding scheme in 1999 that sagaciously integratedptiieciples of Taoism, TCM (Traditional Chinese Nde), and
Diamond Sutra. Dozens of thousands of practitiomerge been benefited by the practice. The followpngpositions
proposed are based on results of analyzing Chag-EBEG and empirical evidences collected from ptiacigrs’

experiences.
Propositions for Brain Reformation

Chan-Ding practitioners evoke the invaluable pofyeatten mailuns for driving and energizing the iem
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12 Pei-Chen Lo & Ming-Liang Huang

system (qgi-flow channels), nervous system, ciraulatsystem, and many other organ systems. Puiditaand
strengthening of mailun energy promotes the ChamgBitate from physical (the beginning) to detachsgikitual (the
righteous), and finally to eternal statrgjfiagparamitz Chan Ding) of reality. Liberation from the brairird dominance

becomes the essential step. The intrinsic mechanisim be interpreted through the six propositicrievo.
Proposition T ChanXin Resonance Harmonizes all Brain Neurons

Chan Ding is the important scheme for connectinth wpiritual entity andrealizing the macrocosmialne of
life. To cultivate the spiritual power, or ‘shem TCM, the liberation of thearthly brain and mind is essential. The term
‘earthly’ is used to reflect the deeply rootedtsaif the brain being bound by the time-and-spasegption as well as the
sensory and intellectual awareness of physical dvccording to Cosimo Urgesi’s clinical studies 88 neurosurgery
patients [23], selective damage to left and righfieiior posterior parietal regions induced a specificrease of
self-transcendence. Nevertheless, Chan Ding basednoore natural and intrinsic scheme leads to iatidas of neural
activity in frontal-central and temporal-parietagions for launching for macrocosmic realm anddcanding experiences.
The core mechanism relies on the mailuns resonaitbeChl. By intensively continuous focuson ChanXam exclusive
photoelectric energy surges from the third vergrimhd propagates throughout the entire brain tmdwaize all the brain
neurons in the way that brain becomesmore tranguil pure at every moment. This process of braiormeition
substantially changes not only the physiologicalctioning of the brain but the mental, emotionadd gpsychological
traits. Practitioners gradually reach the statantgfrnal mental serenity with blissful spirit afiet time. The upgraded brain
stays in the Chan-Ding state all the time, yet,il@id remarkable creativity and superior mindfuieation, besides their

ultimate compassion and euphoria.

To investigate the effect of such intensive CharXialization, we analyzed the mass cent&s C,, C,) of brain
potential mappings at the prominent positive pe@idbreviated as PMCs) of 30-channelEEG (electrqeralegraph)
signals recorded from Chan-Ding practitioners andmal healthy volunteers without Chan-Ding experenThe EEG
signals screened for analysis were mainly slowal{@— 10 Hz) dominant. The PMCs are computed fifmerlargest five
magnitudesEEQ(i), among 30 EEG channels as follows:

ZEEG(i)x(i) ZEEG(i)y(i) ZEEG(i)z(i)

X

IZEEG(i) < IZEEG(i) C IZEEG(i)

@)

where &(i), y(i), zi))indicates the coordinates of channelelectrode. Based on the SCS
(subject coordinate system) used by Brainstorm, [@dgin of the coordinate system is the midpoifhthe line connecting
left and right pre- auricular points;axis points to the nasiograxis points to the left pre-auricular point, ardxs points
upwards. Figure 2 displays the evolution of PMG4pp view, for 35-minute Chan-Ding EEG (Figure 2@nd 20-minute
resting EEG (Figure 2(b)). PMCs of Chan-Ding EE@ malatively focalized in the frontal-central regiavhile PMCs of
resting EEG are dispersed in a wide area incluffiogtal, temporal, and parietal lobs. Letength denote the length of
left pre-auricular point to right pre-auricular pbiThe average deviation of PMC from the origi8@6 (48%)y-length
along y-axis for Chan-Ding practitioner (controlwateer).
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a. Chan-Ding EEG
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b. Resting EEG
Figure 2: Mass Centers (Symbol ‘+’) of Brain Poterial Mappings, Top View, at EEG Prominent Positive Raks. (a)
35-minute Chan Ding EEG, and (b) 20-Minute RestindcEG
Proposition 2: Tri-Mailuns Resonanceactivates theverse Process of Hippocampus-Limbic Systemaccomypanwith

Persistently Midline-Dominant EEG

Interbrain (diencephalon) reformation is an importstep to realize the “detached, true-heart dfileain. Such
a brain exhibits a unique thinking pathway involyithe heart (true nature). The frontal lobe carodacthe true-heart
wisdom. To liberate the wisdom of true heart, gtimcters experience the process of “cleansing kaisha” in HHIS Chan
Ding. The mechanism involves the ChanXin-FaYan-zZhilri-mailuns) resonance with Chl to develop fledd energy
inside the brain that activates the inverse proadsfippocampus-limbic system for purifying all theubliminal
interference and past karmas. Brain neuroplastieylted by tri-mailuns resonance leads to thearkable strengthening
of Fz-Cz-CPz midline regional neural networks. Teandnstrate this phenomenon, spatial interactiorsngnbrain local
neural networks were evaluated in consideratiothefnonlinear dynamics of the brain under alphdkmc oscillation.
Nonlinear interdependence quantified by similanitgex S(X|Y), the influence ofourcesignalY on sink signal X, was
applied to the nonlinear dynamical model in phgsecs reconstructed from 30-channel EEG [18]. Appelidiescribes
the scheme of evaluatin§(X|Y).Consider the brain dynamics undergoing slow-alf®aHz) oscillations. Figure 3
illustrates theactive brain mappings for different EEG electrodes plgyihe sourcerole in dominating over the other
regions. Red color (value of 1) indicates the grstaeffectiveness of the source electrode on thicplar brain region.
Chan-Ding EEG demonstrates apparent frontal-toropatietal, midline dominance, rather distinct frdh@ common

parietal-occipital dominant behaviors in resting@&gigure 3, right plot).

Such midline (Fz-Cz-CPz) dominating behavior in EEgatially nonlinear interdependence strongly dates

with the perception of grand, sacred-purity endigwing in through the medial longitudinal fissuwehen practitioners
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14 Pei-Chen Lo & Ming-Liang Huang

practice Chan Ding intotri-mailuns resonance [18].neurons of the entire brain become in harmorithwri-mailuns
resonance, resulting in fast purification and enggs of all mental activities. Consequently, meiabpand oxygen
consumption decrease to such an extent as to &cthva unique respiration manner, MingSe-mailupiraton, similar to
the “fetal breathing” with extremely low pulmonafiynction. In the case, practitioners enter intorilgateous Chan Ding

with the well-balanced autonomic nervous systéfu;Jiheart (Appendix I), tranquil mind, and detachedlifor
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Figure 3: Active Brain Mappings for 11 Source Locaibns (Fz, Cz, Pz, F3, F4, C3, C4, P3, P4, O1, an@)by
Analyzing 30-Channel Chan-Ding EEG (Left) and Restig EEG (Right), Analyzed with Embedding Dimension8,
Time Delay: 6 SamplesK: 5 — 7, and Epoch Duration: 2 Seconds (400 Samp)es

To investigate the time-varying focalization belwasj Figure 4(a) illustrates the time evolutiordofninant EEG
electrodes analyzed for a 5-minute EEG record.argiven source channel Y, the maximum percentageimiber of EEG
channels (= 30) witlg(X]Y)= 0.5 is encoded by the color from blue (0%) to (£00%). For example, light blue of 40%
indicates that 12 channels (X's) are effectiveligein by the source channel Y. For a given 2-se@puth, there might be

more than one channel with the same (maximum) p&ge.
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Figure 4: Dominant EEG Channels for (left) Chan-Ding Practitioner and (right) Normal Volunteer. (a) Time
Evolution of Percentages of EEG Channels Governed/the Dominant Channel in Each Two-Second Epoch, an

(b) Probability Histogram of Each EEG Channel BeingDominant in the 5-Minute Segment (totally, 150 epzhs)

Apparently, Chan-Ding EEG exhibits persistent FzKz(-CPz) midline dominant, as illustrated by tiwdor

blocks aligned orderly in three rows correspondmghannels Cz, FCz, and Fz in Figure 4(a) (leffif®) as well as the
three distinctive peaks in Figure 4(b). The proligbdof CPz dominating over the others is compayabhaller. On the
other hand, the right profile in Figure 4(a) fomrGhan-Ding EEG reflects a more scattering distidsumainly in the
posterior regions. Channel TP8 has the highestaimibty of acting as the dominant source (Figure)%(

Proposition 3: The Pleasure Center is ConvertedBlissful Center by Purifying all the Subliminal Irerference and

Past Karmas

Tri-mailuns resonance can effectively reform thaifrinto a detached one by changing the hypothadamu
hippocampus, amygdala and limbic system to reaikdghe brain characteristics describedDiamond Sutra In the
process of purifying karma and manas, the pleaseméer in the brain is converted iritissful center. The reward circuit
involving nucleus accumbens (NAs), ventral tegmleattaa (VTA), prefrontal cortex (pFC), amygdaleda®eptum, after
being modulated by tri-mailuns resonance with dpghtl is converted into compassionate circuit. Techeme of
thoroughly eradicating the subliminal contaminatiorierference and addicted traits provides thetrfusdamental and
scientific treatment for such problems as the sulr® addiction (including drug, alcohol, tobacct;.)e PTSD

(post-traumatic stress disorder), and many mepsgichological, and spiritual disorders.

Figure 5 displays two five-second Chan-Ding EEGnsegts recorded from two advanced practitionershBot
consist of remarkable amount of gamma waves (3B H®H that might correlate with the unique braiagpicity in the
process of purifying the subliminal (manas) congsiess and past karma. Gradually, the brain isnezgted for
Prajfaparamita (the Pure realm of grand, eternal wisdom) by lgasing from ego consciousness, 2) transcending-tim

space functioning, and 3) accomplishing detachraredfive-skandhagmptiness.
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Figure 5: Remarkable High-Frequency Gamma Activities in Chan-Ding EEG

In our previous study on Chan-Ding EEG, almosttladl advanced practitioners exhibited extraordiparigh-
frequency global gamma rhythms with frequency higian 30 Hz. A number of papers reported the olasien of
gamma EEG associated with various pathological,[B&ntal [26], or consciousness [27] conditionsed§eh gamma
activities were reported either to emerge in pasm@ manner in some active regions of the braitodse induced by
some mental processing or training scheme. NevegheEEGs of many Chan-Ding practitioners extdbistant, global

gamma activities that might be hypothetically ctated with the reformation of brain functions arelironal networking.
Proposition 4 FaYan mailun at Hypothalamus Acts as Nature’'s Endape

Human eyes serve for the visualization of matendlysical phenomenon, while FaYan mailun images the
formless, energy spectrum of internal organs. FaWeilun locates at hypothalamus with the optic asrand optic
chiasm locating immediately below (Figure6). FaYfamctions as the nature’s endoscope capable ofngaarthe
(formless) energy images of Zang organs throughrtegdian system. According tduang Di Nei Jing various parts of
eyes reflectqi energy of different Zang organs as: iris for liveanthi for heart, upper/ lower eyelids for spleen
conjunctiva for lung, and pupil for kidney.Advanc€than-Ding practitioners have enabled the formérs=gy vision of
FaYan mailun to imagethe energy states of ZangnsrgBrighter (duller) light perceived by FaYan mearealthier
(poorer) condition of that organ. In addition, @ptierves becoming the formless-to-form transducanstransmit not only
electric pulses but formlessi-to-light energy for Chan-Ding practitioners in tleeurse of realizing physical-nature

wisdom.
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Scientific Propositions for Brain Reformation by Mailun Chan Ding 17

hypothalamus
optic chiasm
optic nerve

heart
lung
liver
kidney
liver
lung

6 heart

-
ud9(ds
ud9ds

Figure 6: Ventral View of Hypothalamus, Optic Chiasn, and Optic Nerves Connected to Eyes

Characteristics and capacities of sensory orgames(@ars, nose, tongue, and body) are expandee@nched by
years of Chan-Ding practice that enable the piangts to attain higher spiritual realm. As repdrie [22], our study on
F-VEP (flashed visual evoked potential) demonsttateat amplitudes of P1-N2 and N2-P2 particulanty @z and Fz
increased significantly during Chan Ding, yet, @éased during relaxation rest in the control grét'EP amplitudes on
Cz and Fz varied in opposite directions for botbugs (with no significant difference of latenciestween two groups).

We thus suggested that Chan Ding results in aesfgonse on primary visual cortex and the assocjatdd.
Proposition 5Chan-Ding Neurons Possess Photoelectric Properties

Chan Ding with ChanXin-FaYan-ZhiHui tri-mailun remmce makes electrical pulses fast transmit dowen th
entire nervous system from diencephalon throughaspiord and reach all peripheral nervous fibretgrestingly, that
induces intense sensation eléctricity-energy on the acupoints (Lao-gong and Yong-quatheapalm centres and sole
centres, similar to gigong practice. Long-term CBamg practice evokes the interactions betweemtaiuns system and
nervous system. Under such metamorphosis prodésise hysical and spiritual entities can be thmfly vitalized and
reformed to realize the principle manifested int®eclll of Diamond Sutraa cleansed and tranquil mind with no ego-
entity can only be disclosed when all living creatuof whatever class inside our body and mindnfor formless, with or
without thinking, are ferried to the pure landNifvana (heavenly, blissful realm) which, in fact, has héaplemented in
ChanXin mailun of orthodox Chan-Ding practitioneTsis provides a complete and logical basis for gheposition’s
claim on how practitioners maintain a healthy aedqgeful body, mind, and spirit. As reported in [l frequency of
hospital outpatient visits evaluated by the avenageber of using the healthcare cad was reduced thve number of
years of Chan-Ding practice as follows: 8.95 (0 yeér), 5.8 (2 — 3 years), 4.60 (4 — 5 years), 2622 7 years), down to
2.17 (> 7 years), based on the pool of 193 volyn@iran-Ding practitioners.

HHIS Chan Ding remarkably expands the scope ofetisations and instinctive capabilities of the hadind,
and spirit. Ten-mailuns system enables the automsmervous system (ANS) to better regulate theYng balance and
five-element harmony, following the basic principeTCM. Advanced practitioners may experienceittteractions with
nature more substantially as the brain becomes metached and egoless. Analogy to the photosymthasplants,

neurons behave like the photoelectric elementshdapa# converting the formless light energy inteaticity-form vital
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18 Pei-Chen Lo & Ming-Liang Huang

energy that transmits throughout the body via nienichetwork, nervous system, and blood vessels.

Proposition 6: A Detached, Chan-Ding Brain DrivenybTrue Heart Leads to the Most Healthy and BlissfBlody,
Mind, Spirit State

Human knowledge is still very limited to the ma#distic understanding of brain particularly in teeope of
anatomy and physiology. Such characteristics asittog, mind and consciousness make the brainreiffiefrom the other
organs. What would be the core scheme of all thesgities through the complicated interweavingbodin (hardware)
and mind (software)? What is the role of the he@x#8pite rapid scientific progress, much about b brain works
remains unknown. Nonethele&&amond Sutréhas already conveyed the most advanced knowlefdigevoto explore the

intrinsically ultimate capability of the brain.

Detachmenprovides a unique way for liberating the brain amidd from being hijacked by sensory organs and,
accordingly, external stimuli and for being immunehe controlling ties of all internal consciousaestates with different
layers of deepness. Detachment can relieve and ewen physical, psychological, mental, and spititaigments, as
manifested inHeart Sutra(referred as the abstract Diamond Sutra and proved by many Chan-Ding practitioners.
Countless facts having ever existed in nature wemnot all be proved by scientific study. Scientifieethod may be
insufficient for interpreting the phenomena exptbrey Chan Ding. Nevertheless, for thousands of gjeancient
Chan-Ding practitioners have been validating theecprinciples inDiamond Sutraand Heart Sutra. Through the
disclosure of ten-mailuns system by current Chatrigrah, thousands of practitioners in this era preving the
miraculous capability of mailun, the versatile fdess vital energy, and the new life witth@art-drivenbrain through their
Chan Ding practices — the scientific, empirical @xments conducted directly in their body, mindg apirit. The so-called
“heart-driven” brain refers to the fact that adveshdChan practitioners can perceive and interpeetiisdom emerging

from true heart.

On the way towards the disclosure of true naturankreformation is a crucial step in preparationtfue Chan
Ding. On the other hand, Chan Ding effectively potes the brain reformation. As mentioned previoushajor
difference between meditation [1-12] and Chan Déngeflected in the scheme of “with-mind versusheiit-mind” and
“heart-irrelevant versus heart-dominant.” Chan Daugordingly induces quite different brain changdsocated in the

core doctrine oDiamond Sutra

Based on the cosmological theory of “the harmonialationship between humans and nature” advocated
YiJing the climate system of the earth is affected lgyghsemble harmony or disharmony with respectadadtr cosmic
elements (earth, water, fire, and air) of humamdei Earth-element disharmony causes earthquakéer\®ament
disharmony causes flood or tsunami. Fire-elemesthatimony causes drought and fire. Air-element disbay causes
hurricane, tornado, typhoon, etc. According to Chatriarch’s saying, increasing the number of Cbarg practitioners

can harmonize the climate patterns on earth akdureduce the natural hazards.
DISCUSSIONS

To the practitioners, Chan Ding is undoubtedly iergtfic scheme for cultivating the spiritual egtih that all
doctrines conveyed by Chan patriarchs are not méiefs or ideology infeasible, instead, thosa ba realizable and

experienced in the whole body, mind, and spiribtiyh Chan-Ding reformation mechanisms.
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Scientific exploration of Chan Ding is still in itsfancy as little is known in regard to the statasd
characteristics of detachmentyu-Ji five-skandhasemptingssen-mailuns system, true heart, etc. Nevertheldss
wisdom ofDiamond Sutrathe most important doctrine in Chan Sect, coudshger the study in brain science. In addition
to describing how to disclose true nature in therh®iamond Sutrgprovides the most profound, perspective reality an
illustration for preparing the unique brain for piog and realizing the intrinsic creativity of etat universe. HHIS Chan

Ding is the way to realize trdetachmenandfive-skandhas emptineske core principles ddiamond Sutra

With a detachedbrain, practitioners may enter into the righted@lsan Ding. At this stage, the brain neural
networking is optimally rewired for entering andoping the hyper-dimensional universe with unlimit@ésdom and
vitality. In addition, practitioners begin realigirihe state of egolessness or oneness as manifessedtion Ill “The real
teaching of the Great Way” &iamond Sutra with limitless compassion, accommodating allrigyicreatures of whatever
classes, whether with form or without form, whethdth thought or without thought, and ferrying theati to the
unbounded liberatioNirvana Chan-Ding practitioners secure the key to headtmy blissful life upon the purification and
liberation of such immense, infinite numbers ofngsi that cause all kinds of suffering in our livesthis way, bacteria,
virus, or other pathogens can turn into totallynhlass beings residing together in our body. Asressequence, Chan-Ding
practice of ancient doctrine iDiamond Sutrabrings forth new insights for modern medical pesh$ since coexistence

and co-prosperity might be superior to attackingiting pathogens.
ACKNOWLEDGEMENTS

Chan-Ding practitioners of the Shakyamuni Buddhisiundation are gratefully acknowledged for their
enthusiastic participation in this research as maers. This research was supported by the greots the Ministry of
Science and Technology of Taiwan (Grant No.: NS€-2921-E-009- 020-MY2).

REFERENCES

1. Cahn BR, Polich J. Meditation states and traits:GEEERP, and neuroimaging studieBsychol Bull
2006;132(2):180-211.

2. Travis F, Shear J. Focused attention, open mongoand automatic self-transcending: Categoriesr¢@aroze
meditations from Vedic, Buddhist and Chinese tiad#. Conscious Cog2010;19(4):1110-8.

3. Goleman DDestructive Emotions: A Scientific Dialogue witle thalai Lama Bantam Books, N.Y., 2003.

4. Aftanas LI, Golocheikine SA. Human anterior andnfiad midline theta and lower alpha reflect emotigna
positive state and internalized attention: higlehetion EEG investigation of meditationNeurosci
Lett2001;310(1):57-60.

5. Khoury B, Lecomte T, Fortin G, et al. Mindfulnesased therapy: A comprehensive meta-anal@is. Psychol
Rev 2013;33(6):763-71. doi: 10.1016/j.cpr.2013.05.005

6. Vestergaard-Poulsen P, van Beek M, Skewes J, étoah-term meditation is associated with increageay

matter density in the brain stem. Neuroreport.2B0&):170-4.

7. Luders E, Toga AW, Lepore N, Gaser C. The undeglyanatomical correlates of long-term meditatiomgda
hippocampal and frontal volumes of gray matter. idenage2009;45(3):672-8.

www.iaset.us anti@iaset.us



20

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Pei-Chen Lo & Ming-Liang Huang

Lazar SW, Kerr CE, Wasserman RH, et al. Medita@gperience is associated with increased cortidekrnless.
NeuroreporR005;16(17):1893-7.

Holzel BK, Carmody J, Vangel M, et al. Mindfulnessactice leads to increases in regional brain gnayter
density. Psychiatry Res.2011;191(1):36-43.

Brewer JA Worhunsky PD Gray JR Tang YY, Weber J Kober H. Meditation experience is associated with
differences in default mode network activity andhiectivity. Proc Natl Acad SciUSA 2011;108(50):20254—
20259

Lutz A, Brefczynski-Lewis J, Johnstone T, DavidsBd. Regulation of the neural circuitry of emotiop b
compassion meditation: Effects of meditative expert PLoS ONE 2008; 3(3):€1897. doi:
10.1371/journal.pone.0001897.

HagertyMR, Isaacs J, Brasington L, Shupe L, Fetz Gfamer SC. Case study of ecstatic meditation: Ifisif
EEG evidence of self-stimulating a reward systemeural Plasticity2013; Article ID 653572.
dx.doi.org/10.1155/2013/653572.

Yu T, Tsai HL, Hwang ML. Suppressing tumor progiessof in vitro prostate cancer cells by emitted
psychosomatic power through Zen meditatiam J Chin Med2003;31(3):499-507.

Lo PC, Huang ML, Chang KM. EEG alpha blocking ctated with perception of inner light during Zen
meditation. Am J Chin Med2003;31(4):629-642.

Liao HC, Lo PC. Investigation on spatiotemporal releteristics of Zen-meditation EEG rhythndsint Soc Life
Inform Sci 2007; 25(1):63-71.

Huang HY, Lo PC. EEG nonlinear interdependence oreasf brain interactions under Zen meditatib®iomed
Eng Res2008;29(4):286-294.

Huang HY, Lo PC. EEG dynamics of experienced Zewhtagon practitioners probed by complexity indexda
spectral measurd.Med Eng TechnoR009;33(4):314-321.

Lo PC, Chang CH. Spatially nonlinear interdependené alpha-oscillatory neural networks under Chan
meditation.Evid-based Complement Alternat M@®13;360371. doi: 10.1155/2013/360371.

Chang KM, Huang CL, Sheu JC, Huang ML, Lo PC. Cbamg for drug rehabilitation and its brain-basis
hypothesis2™ Int Conf Exh Traditional & Alternat MedAugust 25-26, 2014, Beijing, China.

Chan Master Wu Jue Miao Tiaghan Master Miao Tian’s Book of Wisdom and thed8uio Heart Chan
Meditation Publisher: lulu.com, USA, January, 2010.

Chang CH, Lo PC. Effects of long-term Dharma-Chaditation on cardiorespiratory synchronization aedrt
rate variability behavioiRejuvenation Re2013;16(2):115-123. Doi: 10.1089/rej.2012.1363.

Liao HC, Liu CY, Lo PC. Investigation of visual peption under Zen-meditation based on alpha-deperiee
VEPs.J Biomed Eng Re2006;27:386-393.

Urgesi C, Aglioti SM, Skrap M, Fabbr F. The spiatbrain: selective cortical lesions modulate hursatf-

Impact Factor (JCC): 2.7964 NAAS Rating.23



Scientific Propositions for Brain Reformation by Mailun Chan Ding 21

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

transcendenceuron2010;65( 3):309-319.

Tadel F, Baillet S, Mosher JC, Pantazis D, Leahy. Bvainstorm: A user-friendly application for MEGZEB
analysisComputational Intelligence and Neuroscien2@11: 879716, 2011.

KatsuhiroK, Kazushi M, Tomoyuki A, et al. Corticabntribution to scalp EEG gamma rhythms associaii¢ul
epileptic spasm®Brain Dev-Jpn 2013;35(8):pp. 762-770.

Melloni L, Molina C, Pena M, et al. Synchronizatiofi neural activity across cortical areas correlangth
conscious perceptiod.Neurosci2007;27(11):2858-2865.

Lutz A, Greischar LL, Rawlings NB, et al.Long-temmeditators self-induce high-amplitude gamma synajro
during mental practicd?roc Natl Acad Sci USAR004;101(46):16369-16373.

Takeuchi T, Morris RGM. Neuroscience: Shedding tigh a change of mindNature 2014;513 (27 August
2014):323-324. doi: 10.1038/nature13745.

Takens FDetecting strange attractors in turbulenda D.A. Rand and L.-S. Youndynamical Systems and

turbulence Lecture Notes in Mathematics, vol 8&pringer-Verlag pp. 366-381, 1981.

Lo PC, Chung WP. An Approach to Quantifying the M@hannel EEG Spatial-Temporal Featusgometrical
J.2000;42(7):21-34.

PritchardWS, Duke DW. Dimensional analysis of nsktshuman EEG using the Grassberger-Procaccia
methodPsychophysiolog$992;29:182-192.

Liu CY, Lo PC. Spatial Focalization of Zen-MeditaiiBrain Based on EEGBiomed Eng Re2008;29:17-24.

Bhattacharya J, Petsche H, Pereda E. Interdepeerdencthe spontaneous EEG while listening to musicJ
Psychophysiol2001; 42:287-301.

Quiroga RQ, Kraskov A, Kreuz T, Grassberger P.dterince of different synchronization measures ah data:

a case study on electroencephalographic sigRhigs Rev 002;65:041903.

Stam CJ, Breakspear M, van Cappellen van Walsum ve&i, Dijk BW. Nonlinear synchronization in EEG and
whole-head MEG recordings of healthy subjét¢tsnan Brain Mapping2003;19:63-78.

FeldmannU, Bhattacharya J. Predictability improvetmas an asymmetrical measure of interdependence in
bivariate time seriesntJ Bifurcation and Chaof004; 14: 505-514.

APPENDICES

Appendix |

Chan Ding originating more than 2,500 years agobe@s proved to disclose the true nature (true saé heart)

while on the way toward the ultimate BuddhahoodestBuddha Shakyamuni disclosed ttievana Buddhist Hearfalso

called Chan-heart Imprintin Chan lineage) in ultimate Chan-Ding state undefinden tree.Chan-heart Imprint

encompasses the invariant truth, the supreme wisttmoumenal energy, the natural powers of criganf the eternal

universe. The orthodox Chan Buddhism was originateduch an exceptional affair, known as the Flo®emon, that

Buddha Shakyamuni transmitted t@dan-heart Imprintto the Great Kashyapa (MahaKashyapa, or simplyhiasa).
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Kashyapa smiled when Buddha held up a lotus floerone knew what actually happened in the affetept Kashyapa.
Kashyapa smiled because he recei@whn-heart imprintrom Buddha. Based on the scientific descriptikashyapa
received the mighty power dfhan-heart Imprintfrom Buddha, through wireless communication litkat helped
Kashyapa release his ov@han-heart Imprinfrom all body-mind-spirit bindings. Great Kashyapecame the first Chan
patriarch. Every Chan patriarch undertakes the rimopbrtant mission of keeping thehan-heart Imprinttransmitted
without interruption. This mechanism of Heart-tatelmprint Sealing (HHIS) becomes critical and asmfor Chan
transmission that is referred as “a special trassiomn outside the scriptures.” For the beginningrCpractitioners, HHIS
plays the crucial role of ‘unlocking’ the heart targds true heart and activating the important passatside the brain in
preparation for body-mind-spirit reformation. WithtdChan-heart Imprinfrom Chan patriarch, it is almost impossible to
achieve the ultimate aim of Chan practice. Dueh® wtmost incomprehensibility and unintelligibiliof “formless and
wordless” propagation, currently only a small graefpapproximately fifteen thousand practitioners @racticing true
Chan Ding in connection with orthodox Chan Dharmaehge. Chan Ding might be exclusively the onlyesaé for

exploring the true nature and forever existence.

The same path towards perfect enlightenment (Buuathd) by HHIS was promulgated to mainland Chin&2id
by Bodhidharma, the #8patriarch. The current patriarch Wu Jue Miao Tianthe 8%' patriarch of the orthodox
Chan-Buddhism Lineage since the Great KashyapaiaRdt Wu Jue Miao Tian developed the innovativerapch of
Ten-mailuns purification Chan Ding, integrated withoist principle of Yin-Yang, Tai-Ji, and Wu-Jarfdisclosing true
nature by effectively rejuvenating the body, miegirit characteristics. Only spiritual entity canide one into righteous
Chan Ding. Yin-Yang unification, with the aid Ghan-heart Imprintat MingXin inside the heart is the exclusive soke
to liberate spiritual entity. ChanXin is the mediunside our body for receiving Yang energy from tieaven, while
WuShi receives Yin energy from the earth. With ¢héalytic power fronChan-heart Imprintpractitioners start to realize
the heaven-man-earthiple-entity unificationby the intercourse of heaven-Yang and earth-YiMingXin inside the
heart. Upon the accomplishment of triple-entityfigation, practitioners may have their heart cotserinto Wu-Ji state

besides the liberation of spiritual entity.
Appendix II: Nonlinear Interdependence Measure

The scheme for evaluating the nonlinear interdepeoel was based on the modified algorithm employed i
computing thesimilarity index $X|Y) [16, 18]. Major tasks involved in the algorithmmea reconstruction of the

m-dimensional phase-space trajectory and computafitime average cloud radius centered at a gi\aa gbint.
Reconstruction of M-Dimensional Trajectory

Consider the brain as a nonlinear dynamical systdma.nonlinear interactions of the local neuroretivorks can
be assessed by the analysis of the collective dipsanmderlying EEG time series simultaneously rédedrfrom different

brain regions. Figure A.1 displays the recordingitage.

Impact Factor (JCC): 2.7964 NAAS Rating.23



Scientific Propositions for Brain Reformation by Mailun Chan Ding 23

Figure A.1: EEG Electrode Locations of the 30-Chanel Recording Montage

The first step is to reconstruct the multidimensiophase-space portrait of the system dynamficand Y
respectively from EEG time serigf] andy[i]. According to the Takens embedding theory[29%nz0oth map from the
EEG time series Aild= 1, N+(m-1)z} to the phase-space trajectory

o < DX X =0l i + 21, + (=D 7))

i=l preserves some important topological invariantsheforiginal

N

system. The reconstruction assumes a total nunfolrsystem-state points in tma-dimensional phase-space trajectory,
utilizing a rational time delay (in sample point) [30, 31]. The dimensiomindicates the number of degrees of freedom of

the nonlinear system and, accordingly, reflectctiraplexityof the system dynamics.
Computation of the Average Cloud Radius

Consider a state poig on them-dimensional phase trajectory. As illustrated igufe A.2, &KNN hypersphere,
formed by theK’'s nearest neighboringKIN) points ofX;, is a cloud composed &fm-dimensional neighboring points

aroundX;. Letr;; andsj, j=1, ..., K, denote the time indices of th&N points ofX; andY;, respectively. Then, the set of
{xru i=1..., K}

to its KNN neighbors (or the average square radius oflthelaentered aX;) is defined as:
K

R(K)(X) :iz Xi _ Xrij ‘2
K= o 1)

state points in th&KNN hypersphere centered&tis . The average square Euclidean distance Xpm

wherel- | indicates the operator for calculating the Euditelistance. Another point cloud aroudds formed

X
with respect to itsnutual neighbors i which share the same temporal indexes ofktN@N of Y. In this sense, the
Y-conditioned average square Euclidean distancefiaetl by replacing the true nearest neighbor¥;dfy themutual
neighbors [32]:
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Figure A.2 lllustration for (a) self neighbors 2, (O), (b) state points in Y, (c) mutual neighbors

%21 (<) where the indexess,; are determined from the indexes of (dKNN of Y, (K=10), assumingn=3, K=10, i=2,
and N=22.

Impact Factor (JCC): 2.7964 NAAS Rating.23



Scientific Propositions for Brain Reformation by Mailun Chan Ding 25

In the extreme case BEN, the average square radius of the trajectory oesht&tX;is given by

R00=5 XX [
N —1]':1,j¢i I : (3)

Then, for two strongly synchronized systems, beti and mutual neighbors mostly coincide so tR&Y (X)

~R® (X|]Y) <<R(X); whereas for independent systems, mutual neighbare more scattered that leads to
R (X) <<R*(XY)=R(X)

similarities (or dissimilarities) between these teloud patterns formed by self and mutual neighb®te strength of

. Accordingly, the degree of interdependence ofahgvo systems is reflected by the

similarity between these two point clouds is terrasgimilarity indexy 16, 32] and is defined below:

© —i N R(K)(x)
S (X|Y) N ; R(K)(X|Y) @

S9(X]Y) assesses the statistical dependence of éle-space structure ¥fon that ofY in the sense of testifying
whether closeness X implies closeness iMand vice versa. Two identical systems with the saete of self and mutual
neighbors result in the maximum similarity inde®={); whereas the index is close to zef&Q) for completely
independent systems. The opposite interdepende®f®€Y[X)) can be computed analogically. Notice thanifrity
indexes are in general asymmetric, thatSi§(Y[X)#S(X|Y). SY(X|Y) evaluates the effect of systevhon systemX.
From the point of view of the system theory, sigvidk regarded as theourceor the active role in the interaction; while
signalX plays a passive role @nk. On the other han&"(Y|X) analysis consider¥ as thesink that plays the passive
role[16, 32].

The asymmetry ofS is one of the main advantages over the other neamtirmeasures such as the mutual
information and the phase synchronizations. By idemgg each EEG electrode either as a sink or asuace in the
nonlinear-interdependence interaction, we may &urdxplore the brain functional topological profied the direction of
interaction among local neuronal networks [33-8@Jr example, the condition &Y |X) >SX|Y) indicates tha¥ depends
more onX than vice versa. In other word$,has a greater influence ahthan vice versa. In such a caXeis said to be

moreactiveandY is morepassive

In order to maximize the sensitivity to the undemysynchronizations and gain the robustness apagise, we
proposed a modified version @& measure with an adjustable range KINN. The final estimate of nonlinear
interdependence is the averag®(X|Y) over an appropriate range &fs and is denoted b$(X|Y).In the practical
implementation, largek causes heavy computational load. For long-time Bte@itoring,K ranging from 5 to 7 provides
appropriate estimates @& for discriminating various nonlinear-interdepencerbehaviors of different spatiotemporal
properties. Previous studies of dimensional conipldar 9 Hz alpha-dominant EEG have establishedaglerate choice
of parameters: time delay= 6 (sample points), embedding dimensior 8 and window lengtiN = 400 sample points

(2 seconds) for convergent and rational estimates.
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