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https://www.bbc.com/news/world-
asia-49380633
https://murexresorts.com/du-
gong-facts/
https://dinopedia.fandom.com/wiki/
Steller%27s_Sea_Cow
https://www.reddit.com/r/interest-
ingasfuck/comments/jcl92m/a_man-
atee_calf nursing_their mothers nip-
ples_are/#lightbox

https://animals.sandiegozoo.org/
animals/rock-hyrax

0 https://www.instagram.com/p/Cv-

v3RWdLxmd/

o https://en.wikipedia.org/wiki/

Asian_elephant
https://wildlifethailand.com/ku-
nena/38-mammals-of-thailand/1940-
dugongs-sea-cows
https://enwikipedia.org/wiki/Hyrax#/
media/File:Hyrax on_the_ Rocks.JPG
https://ifunny.co/picture/sirenians-
or-sea-cows-are-very-unique-animals-
related-to-ML2xFPel8
https://dipndive.comv/blogs/marine-life/
manatee-vs-dugong-whats-the-dif-
ference
https://www.aboutanimals.com/
mammal/dugong/
https://dialogue.earth/en/
ocean/15310-seagrass-meadows-
oases-of-life/
https://x.com/MarkusBhler10/sta-
tus/1616746459486887936/photo/3

@ https://www.flickr.com/photos/

biodivlibrary/15584909821/in/al-
bum-72157646518275703
https://www.flickr.com/photos/bio-
divlibrary/14948410633/
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It has not escaped our notice that
the specific pairing we have postulated
immediately suggests a possible
copying mechanism for genetic material
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EXHIBITION 2025

Odile Criék

/) The Artist Behind the DNA double helix Tllustration

The exhibition about the discovery of the DNA structure by
Francis Crick, James Watson and Maurice Wilkins,
Y Nobel Prize in Physiology or Medicine 196.

JUNE 10, 2025 | 09.30 a.m.

Stang Mongkolsuk Library
—  Physics Building, Faculty of Science,
N Mahidol University
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é6 |ife can gft(.en be
surprising,
and sometimes

these surprises
can become

memories

that last
a lifetime.

Author

Life is full of surprises M.R. Jisnuson Svasti
recollections of e

Laboratory of Biochemistry, Chulabhorn Research Institute, 54
Kamphaeng Phet 6, Talat Bang Khen, Laksti, Bangkok 10210, Thailand. |

have already described my studies in England from the | Entrance examination
an age of 6-24 years’?, which were supported by H.M. Queen = instead, whereupon I was

Rambhai Barni. During that time, I met several interesting = admitted to Trinity College,

® ® individuals, such as Prince Charles (now H.M. King Charles = Cambridge without exam-
I1T) at Cheam School at the age 10-13 years and then John | ination or interview. Thus,
Thomas, later Lord Chief Justice of England and Wales, at = I completed my B.A. (Hons)
Rugby School from age 13-18 years. Then, I was asked to | degree in Natural Sciences
take a scholarship examination for Cambridge, but I felt = (Biochemistry) in 1968.

that I could not compete and decided to take the Common
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I also met Than Nyun around 1967, Memories of the MRC Laboratory of = 7. l,. « vy

while waiting in the queue at the Molecular Biology, Cambridge. §at rashed fro
dining hall at Trinity College, Cambridge. Christmas card fr%’gsgyﬁi?;lsi‘r’lr Chonotitn
We looked at each other. He thought thatI "l gt 6 B 4

might have been Burmese, while I thought
that he might have been Thai, so we talk-
ed. Itturned out that we were both wrong,
since Than was Burmese doing a Ph.D. in
Economics at Cambridge University, after
completing his B.A. degree at Rangoon
University in 1958 and his M.A. degree
in Economics at the London School of
Economics. We became good friends ever
since, even though he was nearly 10 years Memories of the MRC Laboratory of
older. Then after graduating with my B.A. Trinity College, Cambridge Molecular Biology, Cambridge.
(Hons) degree, I got married, and we lived University, U.K.where Than with Thomas and Joan Steiz at the

in a flat, which Than visited regularly. Nyun and I first metin 1967. ?rand fa,ltace’ %’;YinthomaIg}f gtotlh;’
uneral rites oI King hama 1A, .

carried out my Ph.D. studies at

the MRC Laboratory of Molecular
Biology (LMB)!, one of the best labora-
tories in the world. Since I was inter-
ested in protein science, I performed
my Ph.D. thesis research between 1968-
1972 with César Milstein'?, who later sent
me a greetings card in 1984, the year he
received the Nobel Prize in Physiology
and Medicine. Sadly, he passed away
in 2002, and in the following year, I
attended the Milstein Memorial Sympo-
sium, where I was glad to meet my hero,
Frederick Sanger, one of only 5 people
ever to have received two Nobel Prizes. I
also remember seeing a lovely young cou-
ple of postdoctoral researchers, Tom and
Joan A. Steitz, waiting for the lift outside
Sanger’s laboratory. Thomas Steiz won
the Nobel Prize in Chemistry in 2009, and
later I invited Tom Steiz and Joan Steiz
to deliver lectures at the APPA/PST Con-
ference at Bangsaen, Thailand in 2017.
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As noted earlier’, the key
element in the success of
the LMB was its Open Door
policy, which was said to have
resulted from insufficient
funds in construction, so Max
Perutz (Nobel Laureate, 1962)
saved money by not buy-
ing locks to the doors. As a
result, researchers could
engage with each other, by
chance meetings at the can-
teen, listening to seminars,
or using equipment in other
laboratories. Thus, I recall
listening to the best semi-
nar that I ever heard given
by a Ph.D. student, Michael
Levitt, who later received a
Nobel Prize in Chemistry in
2013. Then, going to lunch
at the canteen one day,
I remember overhearing
discussion between Francis
Crick (Nobel Laureate, 1962)
with Sydney Brenner (Nobel
Laureate 2002), which I could
not understand because it
was too deep.

g
s
29

Memories of the MRC Laboratory of
Molecular Biology, Cambridge.

with Frederick Sanger at the Milstein

Memorial Symposium in 2003.

When I returned to Thailand in 1972, I became a
lecturer at the Faculty of Science, Mahidol University
(FSMU)*% since it has strong orientation towards
research and used English for teaching, especially
for graduate students, which was helpful because
reading and writing Thai was difficult for me. I
enjoyed doing research and progressed to Professor
level in 10 years and also became Director of the
Laboratory of Biochemistry, Chulabhorn Research
Institute®?, where I still work part-time. But research
requires good publications, so I often advise gradu-
ate students about how to write good publications.
Indeed, I emphasize that research papers should not
only contain significant new knowledge and/or ideas
but should also be written “concisely and precisely”.

A good example is the collection of three papers,
published in Nature on 25" April 1953 under the
heading “Molecular Structure of Nucleic Acids”*®,
which is only 5 pages long, but led to a novel concept
of DNA structure. Indeed, the work was important
enough to lead to the award of a Nobel Prize in Phys-
iology or Medicine in 1962, shared by Watson, Crick
and Wilkins, but unfortunately Franklin had already
died and was not eligible. Notably, the Watson and
Crick paper® on the DNA double helix is only one
page long and contains my favourite sentence in
science, namely:
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It has not escaped
our notice that

the specific pairing

we have postulated
immediately suggests

a possible copying
mechanism for genetic

material
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since this precisely states
the key role of DNA as the
genetic material of living or-
ganisms, without making any
assumption or speculation.
Typically, other scientists
might write “We think...”, or
“It is possible that...”.

My lifelong friend, Than
Nyun®, finished his Ph.D.
after me and returned to
Myanmar (Burma), becom-
ing Professor of Economics
at the Yangon Institute of

Economics in 1978, and later
Pro-rector (1986) and Rector
(1993) of the Institute. Than
Nyun was appointed as Dep-
uty Minister of the Ministry
of Education of Myanmar
in 1994 and later served as
Chairman of the Union Civil
Service Selection and Train-
ing Board (UCSTB) from
1999 to 2009. He and I kept
in touch with each other, ini-
tially by hand-written letters
and later by email. Occasion-
ally, we would meet when I

The Francis Crick family. Francis
. and Odile Crick, taken in 1981.

visited Myanmar for a holi-
day or when he came to visit
Thailand officially. However,
more recently, Than Nyun
comes for a health check-up
once a year, and we would
meet once for lunch or din-
ner. Notlong ago, Than was
concerned about what would
happen with the possessions
he valued when he passed
away. So, he brought me the
originals of numerous letters
that I had written by hand,
which was rather moving.
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The Francis Crick family.
Gabrielle Crick with bust of
Francis Crick, photographed
atthe Francis Crick Institute.
Photographs by courtesy of
Gabrielle Crick.

Then at our dinner in July 2024,
Than mentioned that he had a print
by Odile Crick, the wife of Francis
Crick. This surprised me, since I never
knew that the iconic figure of the DNA
double helix in the Watson & Crick
paper® was drawn by Odile Crick. Than
Nyun also asked if I could contact
Gabrielle Ann Crick, the elder daughter
of Francis and Odile, so I searched the
web and saw her photo with a model of
the Francis Crick Institute, which has
now become an important biomed-
ical institute. I also found her email
address helped by colleagues, thereby
connecting Than and Gabrielle again
after some 50 years. Gabrielle is also an
artist and is shown with her sculpture
of Francis Crick at the FCI.

Preparations for Odile
Crick Exhibition. Silk
Screen Print by Odile
Crick, donated to the
Stang Mongkolsuk
Library, Mahidol
University.
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EXHIBITION 2025 :

odile Crick

The Artist Behind the DNA double helix Tilustration

The exhibition about the discovery of the DNA structure by
Francis Crick, James Watson and Maurice Wilkins,
\  Nobel Prize in Physiology or Medicine 1962.

Stang Mongkolsuk Library
<  Physics Building, Faculty of Science,
Mahidol University

Preparations for Odile Crick
Exhibition. Poster announcement
of the Odile Crick Exhibition.

Later, Than Nyun kindly
agreed to donate Odile’s silk
screen print® to the Stang
Mongkolsuk Library at the
Faculty of Science, Mahidol
University. I was very glad,
since this print has both ar-
tistic and scientific value.
Thus, the rather mysterious
looking print of a face amid
leaves, appears as if the hair
looks like part of a helix.So,
I discussed with library about
holding an exhibition on the
historical, scientific, artistic
and personal aspects relating
to the print. We decided to
have text in English and in
Thai, so that the exhibition
would be readily understood
by viewers of all fields and all
ages. We also announced the
event by sending a poster on
the opening of the “Art &
Science: Odile Crick Exhibition
on 10" June.
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We also coordinated timing with Than Nyun, so
he could travel to Bangkok to open the Odile Crick
Exhibition. Surprisingly, he had not visited Mahidol
University before even though he regularly comes to
Thailand. He met with the staff of the Library before
the Opening and was photographed with a paint-
ing of Professor Stang Mongkolsuk, the Founding
Dean of the Faculty of Science, who played a role in
developing science in Thailand.

Mahid iniversity

Faculty of Scie
Nce
Ccellon ot Lot

Opening of the Odile Crick Exhibition. Than Nyun and Jisnuson
Svasti, with staff from the Stang Mongkolsuk Library.

The event was opened by the Dean Prasit Suwan-
nalert, Dr. Than Nyun, Professor M.R. Jisnuson
Svasti, and Emeritus Professor Stitya Sirisinha.
Than Nyun and I gave speeches at the event, which
was attended by several academic and science-based
participants, including the Director of the National
Science Museum. This exhibition has now been on
display for over 10 months, and has helped to inspire
numerous people, including students, visitors to the
faculty and the general public.
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Opening of the Odile Crick Exhibition. Opening the Exhibition by Prasit Opening of the Odile Crick Exhibition.
Suwannalert, Than Nyun, Jisnuson Svasti, and Stitaya Sirisinha.

Opening of the Odile Crick Exhibition.
Speech by Jisnuson Svasti.

inally, let me end by expressing my gratitude to H.M.

Queen Rambhai Barni, who supported my education,
which enabled me to become a university professor.
Recently,Iwasglad toserveherbyassistingwith Thailand’s
proposal for UNESCO to celebrate “The 100™ Anniversary
of Queen Rambhai’s legacy: her contributions to education,
social sustainable development, and gender equality”.
It is unlikely that Her Majesty ever wanted any
recognition, but this award is an appreciation of
her life as a Resilient Queen, who lived graciously
under various conditions, such being glorified as
queen, living an ordinary life in exile, surviving the
sorrows of widowhood, having the courage to
return to Thailand, and establishing a farming
community, while occasionally undertaking royal duties.
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Speech by Than Nyun.

Opening of the Odile Crick Exhibition. Staff participating in the Opening
Ceremony.
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| AM GLAD TO HAVE BEEN
INVOLVED FROM THE START,
SINCE IT IS ANOTHER

Surprise

IN MY LIFE, WHICH | HOPE
HAS ENRICHED THE LIVES OF
MANY PEOPLE, AND HELPED

THEM TO REALIZE THAT

Seine e AL

ARE ~BOTH IMPORTANT
ASPECTS THAT CAN MAKE

human life

MEANINGFUL
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Life can often be
surprising,

and sometimes
these surprises
can become
memories

that last

a lifetime.

gyadniuludde
Fonisimaludv
LAzUVASY
AUUS:KanaldKaUU
Auwdswasulu

. ADIUNSLI
nas103vagluldis
[Unasadia

[53]




[541 VIl aawuivwina:ANud&IAyUaILINgIAMaasSAIAUS:BIBU

MAGAZINE Tag sA. as.1pUd0 AdISVAIAD Ua: HAWA AS:DIVAIST

sA. as.1puda Adisvadad AAWa Ns:3100151

MA3nEINe un3v1n1sdas:
AIINgIMAas uKIdIngIdguiRaa

aluwwI

iuaawiiionvan
susavnnuan
(21VUINDUIKIJaU

ns:ivu...?

IOIJASUKAY 2 du

Squatina oculata llnuASuUaNAIHaNAUTIV
Squatina angelus




215a183n01maa0E

[561 VUl aawwvihuazaNudAyvavingimaasniaus:ssu [57]

MAGAZINE las sa. as.louda Qchsuaiaﬁ ua: AAwWa As:91va1s1

Tuuszmalnelivangu
NISNURAIUUNNITIUIU
2 @iia lewn Squatina cf.
legnota faelngin aaw
uoihdualu Gedldnwasy

f198192a14UNNI
duadu (Squatina cf.
legnota) AWULL®
Un.A. 1981 (w.A. 2524)
Tunziasuansiu Jagliu
faedrsgninuinen
NANSAUNaaIU-

535UYIAINGIH- TadtAgenuRaINUIIN
ANNIUUNIINYI|Y a a A
(N Krajangdara dulaili@e S. legnota uay

et al. 2021)

S. tergocellatoides %38

2 [ a
aaiwuivwia tJunu
\d@anenaaiyng 2 yila
naluanuuin ez
Tigisreauniswuniuy
nI18auTwan

-

<
Snow Angel

Fadunuvesdeaiiy
7 1’,’1 ” Al o
wNHI” Ins1zlan B
% 2 a acd
ARYUNNINUL (ADILETY
A191 “snow angel”) A28
A2IUNNAIRIULUYAATY
N3ZLUU RaUNgulendAe

ASUKAL ——

aawuvwhsla Squatina leae
luuKIauNnsduLay

a1 udse lglau

agnIUNUNTLa (benthic
hab|tat) ﬁdjﬁlﬂjﬁﬂ%Uﬁu Squatl'na Iegnol’a

aawuIvWiIduaivu

(anal fin) AN: Last & White (2008)




[581 VIl aawwvihuazaNudAyvavingimaasniaus:ssu [59]

MAGAZINE las sa. as.louda chs\)aiaﬁ ua: AAwWa As:91va1s1

mmaaamuma‘vxl'mmﬂuﬂsuwlﬂ"lws
Lﬂun'ﬁﬂﬂwfmmuuwwmumauuaﬂ
dnnilve fe Squatina leae 39
Fraanidnelddedn Squatina cf
africana WsnzlanwyzlnalAgeiu
S. africana wawuluwunuennis
nszatgLazianvazy lulounu
JERLER mamqaamﬂamﬁiﬂiumm
aumﬂmmﬂLsaﬂsumvlmaﬁlﬂauﬂmu
mMsUssausiivnuinluLauilngYueen
22InIUBNINI amsaﬂsumvlﬂm
masmu'Nmuwmamuuuﬂwamu
WeUszumzLa T9rInszupd oy
Pusegnedunu 33 i Manaunsa
elunanaldvianun

aawwuvwia
Squatina tergocellatoides
AIN: TIANA NSLNNATST LASAY 2565

P

AQAFUMIAIN 2
figruuazUaneaiuen

ﬂm‘”N'Jﬁ]‘c’JVLﬂﬂﬂL‘L!Uﬂ’ﬁﬁl']ﬁJﬂS""U’JUﬂ’Ti

uaﬂmﬂuaammamaﬂ
a'mlvwmmuvlmmuuav
UTIUNZTUANLAYLUALD
YogvnANSHUTANINIY

NIINYIANENSNINITNSIVIAS N WU
azu%m msﬂﬂmanwmuwuﬁﬂssu AU
"Lmaasﬂfa'ntﬂu%uﬂmmemﬂ S africana

muuﬁuauaaammamf\m 2819uUUBU INUUYATUINGIVI?
Tudssmalnedlaildwuin Jmundurioses Laasuu"lﬂﬂﬂmmal,taumwaLﬂusuuﬂim
wuann fdlenaduaanu g TﬂﬂwauamﬂmamwLﬂusﬂmm
mwlwuﬂaumaa'mm iossa g, ﬁum%wﬁwa'msvmm”l,aLLaWU'mEin
Jusheeneiiunannldniu VZIAdUAINUABUU JInInRLNA

Aadula

aawuvwhduailu aawwuvwiaa




111111111111111

MMMMMMMM

aawuivwina:ANud&IAyUaILINgIAMaasSAIAUS:BIBU

Ta® sA. as.1puda AGISVAIAG ua: AAWA NS:FIVOIST

Jawwagyiuin
(Oarfish: Regalecus russellii)

n15¥191uideillasy
Usglerian meaans
A1AUTEB1vU (citizen
science) N19gNL3aYTEAY
R RILER
fred19aatuslafnce
nsuUszyaLNodINay
A9 @ U5
fred1ansuualuayle
A11usINLRIINAA-
Uszrrvusinlviinaiu
N19I%UINIINITAN BN
AURAINUAIBNNTININ
281911 WSIEUTEY VY
Noglununmsogniinau
goudilonanwunagsinuvian
gruvosUarninulaisani
UNI98 UNUMUBINEIANERNT
maUszvsululszmalne
s uea liwuludenaly

WenmansnIAUsEUU
Usngtaluln.a. 2567
nin1swuvaing1uia
(oarfish: Regalecus russellii)
waugaLazana Nlasu
AUZINDNAAYTEUIVY
SUALE gnLTauszud
131¥B951UB MUY
WITNTInTUUsER LN
wazlmtNAASElugI
714 5 auUlABIARYSINLY
AuUatmenyiial

[61]

Uszsrsundluaisaiidrusrulunis
wasurdnamaasinslaslisndudav
Sgudiudnamaasiaualu msdona
AYINBAUUAzAdINAUldlusSsuBIGua:
avuoaden Wuiau:d1Agynnaauasv
12vld inalulagansaunaAniuadsua:
s>ai$rgorgdviasulanisuanilasu
vayaa:adxaundu dvidus:losudans
waudnanmaas yogusskgaaiua:s
vuus:uiautuaistaunivdisisuaziiu
Uaya ua:gvyirglhiaanisiSaussiy
Aulaglidaisuuvusnaivinisissu




215a183n01maa0E

aawuivwina:ANud&IAyUaILINgIAMaasSAIAUS:BIBU

MAGAZINE Ta® sA. as.1puda AdIsvadad ua: NnAwa As:91V01s1

RS
Tete't A

PR e

ST

R )

S

X

pANv:Es

s
58
RS

quatina californica
Rhina squatina




[64] |/ 111 WW | 55 i vvv | """ A \wa:ﬁlsaasjﬁlnuéiﬂun'\)IuUEQﬁlam

MAGAZINE las s5a nAAs

[65]

AV9:iJIS90Y

nIKuAnIKY
fuusaiiinan

NNAUAKIUB3AUIUSICUKTD
AVLAEWUNU MSWSNDINAUNSN Tl
_Audu=WutAs

UpuASLNISIKOUTNDD
mmnawisagoaudalla
nndvonnaghvd:uancnooaniulky Ko
IS:awIsngouAulUgvamMUNLAzDA
uulaankSaldar twawunu

AUAUUU

10y sIA NAAS

3nAsy

“ u aﬁmumﬁtlsmaag_i?uﬁmu Juv: nMWaUas naziwav Kang
(ioKa19ASY IKiJoudwyudisasisaun:iadnaarivia

|ﬁu|fJu|5unsvﬁ'vgnnsfim_ivluﬁwuﬁ'ﬂljﬁaunéu KSalliinngnvav
IKanasainviaaninatunikudnukvinnavonandivoanivoni

lWuuadoutiaruuunaiadn
vnaespusdlaniuteulafiuneds
| paAnTUEND ag1alunTweunS
15949 The Time Machine (2002) Alexander
Hartdegen geyiduanaluandivn AsLdus
nldedgluiiiunau wdsasiunseanu
VNITUIAWUNN iNeneguasUasuwUag
winnsallilviausnveayidesaanlu ye
linazdoundulunasa manisaliingu
nazwdsulusudntos usisendineogs
AeuwnlAaisausann Vox Mluszuu Al vies
ayalugaauian Twrazliuliurlsisenau
wla mewmninsgydageluiliuussiuaa
Taldmnadslnduysdutunn duselinie
ww3natinazluiiiog Gy predestination
paradox %32 causal loop 719ARAUBUIAN
Woulvstudurla aeld auudgrndu
1aAsi (fixed timeline hypothesis) MUu
WUIAANAAIENANNITAIIUADANADIVDY
Tuilan (Novikov Self-Consistency) 7iuas
Fdmansamialaiintunas nsiaunig
Prunarazliaunsailasusinl

wiasluwuutiuaiavie uioungiifiorls
Weafunainnimuu Tulssnuil fellwe
NI IABLB AN AU UBIMAN Al
wazaebisgnaiaula

HUINIULINNNALINDBNDINIA HIIUAY
Jutiniluian 14 Yuudr Nedwziies
Steins;Gate visadalny “drIngaRgatian”
laeandanemuasunu o eliwzumalenia
FINNINIA OVA UASNITNEUASENAIEY TI1589
flunulalvpuawsemil Nesnnuugin
Tigaulanaaniung Wewndyuueinisi
vausUsziauatuieulaveswnnnisal
UANIIAUAMNTALEIWN 6 Tn15ANLLUTY
MinaueanudunusLazANNElATERINg
uywd wansenuvennalulagnisedeay
uywd FmnduauInIstanalulagnisiu
medrunandsnaduanuiludruivuyed
Tugatagliu

L ANRE@ L
A U

AN

19adlau (World Line)
{uo U150Vl

Aoa:(s?

madlau rseniSundt Tanduuiu
I3HU‘]EJﬁ\)[:aﬂﬁ'IUZ)UU_UILjﬁDuﬁllmﬂ
cwanlannisionFgagasy lannn
sduuubagasvludadlaunuanciv
Aulu soudivlannaaululaluduev
Miv lannAuGwARLaACGILDIA
1OV 1a:du q dauIAUIY

aghvlsAimu wia:inadladuuluaou
udAus1awsagdiaaglauatulan
\W@edtuy uasijounnaktivdenn
BadladktvlUgvdnidadladkiv wa
KS9LSOAD:AYIFINNLNSLIINVKUQ
ingdAvdadlauauly

uidovd Badlatv:gaasuulav
kaeAsY udna1giludidrazAskan
WWed q agwloau: Sumls Twav
WLIALURLHALIAOMSEIRIV DAY NSYN
)1 “Reading Steiner” sauaglucd
W15 o 1Fedde Gomikwiasa
lAusnsAILNSYFIWav Badladdau
k316 winlanv:wWasuluudramun

g duauntwoamwuldgainaaiu
ntulanaSvyavisavingiu
91avIs:uavegyuaulagn




[66]

111111111111111

MAGAZINE las s5a nAAs

Ava:ilisaagnlkudaukvluusaina

[67]

Foesnnetnasutuan Jeanus Sumls
WILLONVDILTDY UNANWIFUUNRLIE1
IAINTIUAENSVRINMNINY1G8ALAEIAUA
(Tokyo Denki UnlverS|ty) wmﬂmuamuwm
afiasuuuLan 9 FouILILUILEILesly
unumanuion laledu henus ininermans
anaagtase

I'EJﬂ’]LU“’VLﬁL?i'IﬁENLLﬁQ%ﬁﬁLﬁaﬁagﬂﬁa\‘i
nAaasruIAdnilidedn Future Gadget
Laboratory nsfiuveiwnsuusnagiiieu
ammnmmuamiaamq YU WYT uag
LBNLND39ATHLINIINBEYN DAY 81TA
(Foidu a1y) Huandnfisudununuded
W'Jmﬁumn%naﬂmu q lunsainedaUssivg
wiew q 1¥ussleninmangluGes

WALAINITUNTIRINTINGTSUANAANTN
wdagaasy Wesunlslalungauau
FUUUILTDINISLAUNIIDIULIAT NBI1AS
AUIN15A1INY (Radio Kaikan) wazlanufiu
UIALEE ASE 4171 UETHLHAUNINNIRN
ameLUuLwaLﬂu'mmn'ﬂmm LLaJl,ﬂmu
LS?Jﬂ'JEJﬂ’]ﬂ’]ﬁJﬂﬂvl,iﬁ’liuGU@QL“U’] AOUNNAIRIN
uuvzmvnaumwuLsauamﬂuﬂwLaaﬂum
WAL msmmmﬂ%‘lamL‘uums‘uaaﬂmﬂ
uuazdItonUNIATg waTWUIIEAY
uu"l,mmumqaauna'fl,ﬂsluaﬂmamﬂumﬂﬂﬂ
LﬂuaﬂLsumu%mmswaauuﬂm “Panlau”
adausnluises

Temwugnuin uildludsssRuguaamanian
Juds Insdwnlulasian mmsaa’ﬁamm
naulyluedald waznisnszvinane figlal
m\ﬂ,auLaavlﬂaqwansummﬂuaniezmuJasJu
mmawﬂﬂuvlﬂamqaqu \Wamnnisal
Viﬂaﬂuvl,tlmﬂmw,l,in uili unAvae A3
Mg

asaunuluassilvinliiemeasswasiu
m‘[snmaLﬂuﬁuﬂﬂmwaamswmamm
YoAMUTINLIAT WINLVILTUAUNITNAADY
amaaqﬂamuimsvlummanmaumwmu

MUY WALES ASE WIBTSUNILIAIRET N

159791 “dagauil” Lagisentsadn ASaRU ta
% [ a 1 %4

W nduaudnauns lUvawinannans way

audAludinvsssunilsluaidaun

InsAwn Tulasiow (PhoneWave) uav Toaniu: Sunls
kiivluavUs:augainkavnasasy Future Gadget Laboratory

vauzfinanaaosiuiuly wanendldwy
AufaTASTIIANUAULALUNIUMEIARNNNINY
oun ddoe mquaﬂmﬂ LSQVIVIN’]UW’I?VIVLVISJ
9YTUANYBILAY FINUAIINAUUIIEET
Reafusuaaly Tuleny NEYIEIANAUNG
willouduiingdy LLmLmasmmnawaumm
aummauwsanaua'ﬁ,a Ing mﬂvmm (?7)
‘Ui"‘ﬁ]’]ﬂ’laLﬁ]'WIG]ENVLQﬂﬁ'I’Ja’JEJ‘Uﬂ 9 Ahumils
1umuﬂ5mammmmsmam Las unWsd Lwn
a'nmﬂsmmLWluaﬂnaﬂUWsquUuaﬂaﬂa
VOIUNNATYY wazidudvesisessnids
HaNsENUABaIRaUsEluaNINg

lemmnsalsousiivnisuguusetu Sunls
Tansguindanaainarsnnaniuluilaeu
ofnegndlisziinseda wdamudulaniilve
318 LSJ’EJﬂ'lSLiJaEJuLLUa\‘iLaﬂ‘] uasq‘luaﬂmm
HAWIYZRINTTUVDY TBUL 1ngs Wguataiin
vou Fosauatesrainadi Asindnduli
Sumisdedlindilumsdounaniensneny
uilveRndnuaziedinise ustiugwinlian
dsuegluguusisniananiniu uasds
mmum']miwaauuﬂm‘[%a%mwmmg
MUNERINSUABULUAIUEAINTSNVRINNAL
5IUDINTAYABYAAATILUNTNNFAD YN
wAlEe A3A bUnasanIa

teins;Gate ﬂal,saas'nauszmsuausumnfls
LﬂumwmnmﬁlﬁlﬂuLLﬂmmaunamu
. LLﬁIEJ\‘lLGlﬂJVI.UmEJﬂ’J'ISJL%UU’mﬂ'l'imﬂﬁ‘lﬂﬁl
NN UaLANNAUNUSNANGITENINR
GELCH] auLuuLsmuauw]mm"l,ﬂa'ﬁmmmu
ey auvl,iﬂammmﬂmmﬂiummmm uaz
wmL'i'lmmsmﬂaauaﬂm"lmsa 151988DUUAN
‘vmasnaLwainmmmLiﬂffluﬂ%uuma”lu?

s1eTenang 6 U84 Steins;Gate

. Steins;Gate (2011) naun 1-22

. Steins;Gate: Kyoukaimenjou no Missing
Link (nou 23B)

. Steins;Gate 0(2018)

. Steins;Gate (2011) nau 23-24

. Steins;Gate: OVA 1 Egoistic Poriomania

. Steins;Gate: (2013) The Movie - Load
Region of Déja Vu

aflluz15091UDNAINITALDUAINLAY
Urnwasnisonwsinduauniduidnluluing
AILED S9ADALNINLLBWIAN & NN
grAransienliliauguinuig wsizan

.

Fo1sanguén eiFasiinszienansadnu
Tugslanguunusing g fimsadulavessaien
Suavinlnmansafluefniudeulu sudwa
Audunedseiamansvinliiinlanmagden
dunialngd o (luisesldardn worldline)
Uy i‘lLLi\iﬁJuﬂﬂas[Qﬁﬂﬂﬂqwﬁﬂﬁiaﬂ’ﬂmLL‘U‘U
vatelan wsanguiinsanaguuiu (Ma-
ny-Worlds Interpretatlon, MWI) Atauels
1ne@29 1a1115m6 M@l (Hugh Everett 111)
TuinenfinusuSyanenvesaniiuineds
wiudsyiiled a.6. 1957 Tas MW l§vimne
LUIARALLANAEIAUNITIALTIRIDUANLAS

YNUMUIRdunnludnsina lneweiaisnd
AaA1nunU “Usyninn153n” (Measurement
Problem) dugudou 's'lmvl,mma'mamuv
AIDUANLEAD HATAUNYABYUANLIIAT 1197
ﬂauwmmmsaa&ﬂuamuusﬁauwummm
Juldla L‘U’HNL?{‘L!E]LL‘IJ’Jﬂﬂ’NVIﬂE]\‘iﬂ‘U'iuﬂE]U
memmauwuuu “mmuasewsaunu”

NA1IA8_ NNATINTAANITAIAIBUANLANYL
INTNANAY “mewue” wan@iaanliuidu
TonTui usdazloanfinadnsaiunndneiuluusiag
aNGRRIL
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Schradinger

AUNNSAA21Y MW Y841018515RRL ‘I/Iﬂﬂiﬂ‘l/lﬁ‘"‘U‘Uﬂ'J’eJu
muamwsauﬂgauwué‘lﬂ g ams:naa]uLwﬂaamuﬂanﬂmmu
FuUNIN T,msLma.ﬂaﬂauLmuwuﬂuwaaWﬁmﬂu"lﬂvlﬂ maﬂu
Iaﬂﬂsumummu L‘Viﬁﬂ’]ﬁmuauﬂ’a’mLUuVL‘lJvLﬂ‘VIﬂ?JEJNﬁ]uLﬂWUu
am mwaimﬂﬂ WHAN W399L38N31 “uamusa (multiverse)”
wﬂmﬁumuammﬂwaw (81uunauiiiiauladeaiu
Wi/mWLWJJLmJblmu https://ngthai.com/science/41766/mul-
tlverse/)

MWI 30u“]wz’iaLauaiun'lsLLﬁﬂmmﬁﬁNmmm'smusﬁ!qL’%Em
11 “Uggninnsin? (measurement problem) FUNYIVDINY
mssummmﬁqnsuuﬂau Ll,auﬂ’ﬂllﬁlmLMuVLﬂ‘UWUENLMGIﬂ’ﬁm
A0UAY Tnengus MWI Laum'lNaawsmmmaumm;ﬁu
ADUANIZAATUNTDUAUTULIUIAN & VBINUAW UNUDY
95UNEAILNTSYUYaIHantUAAY (wavefunction collapse)
nI30N1SURMUSURS

AULANFIIYBINITAAIIUUUY MWI AUnI5AAIIY
“Taiduiainu” (Copenhagen Interpretation) @sl@suainu

fluunnsgunAe nsinnulauainuussin “a1sin” vinli

Wendumau (wavefunction) gufiumganadwsiaes MWI ngu
1AUDIT WY939UA72 “NINTUAAUYDINIINTIA” S3AIB18A2
Tlaifau llwegnyu saususazyaveswaansaznaadudu
NS DUV UILANIZVDIR LD waamuﬂumwmﬂu"tﬂ"lﬂma f
Jananeidu “ase” SLu?Oﬂi’J'laﬂGUU'IWUENMULEN

waiiasanlunenamanaausy aun1Aeyly annue
FOUNU (superp05|t|on) %ummuums'gm mﬂuuﬁ\‘mﬂmﬂau
O “Emm” LARDLNEINAANS LY Iﬂ&lmiﬂumumuauwums
“Laamauvmmm” Baﬂﬁl’]ﬂﬂ’J’]‘uLUuVLUVLﬂVIMa’]ﬂﬂa’IEJ

‘@31 Many Worlds Interpretation (MWI) UEJﬂ’J'ILmuVIﬂQﬂ‘Uu
ﬂam“ﬂ‘u MﬂﬂaﬂuLﬂuiﬂ"lﬂLnﬂsuuﬂiﬂuaﬂ'i'maﬂmmu R
1u:u31u “aﬂm"lu"lﬂml,ﬂmumm” WHANS “mumwaunm”
TuuAlvedn Adufuludeiymmsinend uaslifinguii
vinanldesduneui

119 luwIvaINANIIYD
1281 TUSTAUAIDUAN “AUNTS
¥15A9L985” (Schrédinger
Equation) \Uu time-reversible
AadLs1gaULIAT AUN1SALA
1161 s nsegusin ndulsiananse
daunaul sulisnwaswidiou
nsvmums"lajmmsaé'auﬁu
(irreversible process) AdY
AU LUlNU NWNIULEND 1N
Wandu19nguTINB9IIN5YU
mmmﬁansuuﬂaumwuﬁu
Aefifnuun NAN19Y9917a7
(Arrow of Time) L‘ViQLWi%L&Ia
MFIANAYY “UseIRFA1EnS”
ngan3aliuan sldaiunse
naulUwasunaanslea 615
am%ummmsdﬂwmtﬁmé’u
nie AIUNITEURAIAD “AnS
1HaNN19” LLaaLaumamVLaflm
gnidenn lignausio usiues
TunseunisAmlTIudY (LYu
MWI) 8133guan...

nnnwinavu
IWU\)II(‘IIS‘ISUS
mumvuav
Us:aardas
[((IGTETTRER
Inauu

1
1
1
1
1
1
1
\/

‘----
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wanlauwandnsoauqu

laznquauIvAIauG

q29NquiI2aIdiLna

(Three Dimensional Tlme)

KS91921Ha9T

(Multi-Dimensional Time)

= @, a!
a1 deadunilalugnu
dAgy Gua\ﬂaﬂﬁa&i
JOU 6| f51 Y50 ANY

uJuasa (reality) mi']smm
mmﬂmswﬂawuﬂﬂamﬂﬂ
wan anluidndgnuevindu
IAUATILUUTRALRYD ABLAUWN
wsarulUludirnafeeg
Tsidfoundu Fagninnldlumeud)
duimsnmvedloualau we
B5UNANNANNUSTEWINNUT
waztaludnsnanningluey

Minkowski

nsawWUsSnilIoa (Spacetime Diagram)

TuuseiRmansvasidnd
adelui nsanUsgiiaan
(Spacetime Diagram) 71L&
Inafisnanan (Minkowski) fi
Juamdnluniseduieany
AuiussenieeImAnazan
Tulanausgiivngrdaifuuy
AANEAN (3+1) 1 Hauili
92N Tuiaﬂmuﬁﬁ‘ﬁﬂw,sﬂ
E]’]ﬂEJaEJ wagdNUIlaliANmae
AfgLan m'smmﬂuﬂwmﬂum
AIUUNNNANITUNARTUAY
UNIANTIY 19 sgnanniludu
nolllasniisenin “idulan”
(Worldline) mvdum'smau
ToaNnNANI98INA (X,y,2) 1291
AuanNegdiAne) (t,)
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N1SIVAgUHIUIIN

“1dulan” d "duwlan”
(From Worldline to World Field)

WAndaanadnuazduinsnin ayningn

uém'lLﬂuaﬂmﬂaauw‘wmmaumm

mwum"l,ﬁuﬂsﬂunmaum ERRE!
AsIARBUiAe x(t,) WALIIN1INUIGUBUUAVDS
NgE LA ( (3 Dimensional Time Theory)
LLmﬂﬂLimLauiaﬂmiﬂmwuﬂﬂauﬂaau AT
Lm'aﬂﬂaan"anIﬂsqastwauawumLsam']
“ayuulan” (World Field) mﬂsnmamauanmma
WDunndii (3 Gfeanig + 3 umnm) wqwgumi’h
vimﬂLwamaumamwugjumaﬂaﬂ@wm@aﬁlu
NAAANTAIBUAN LATLINDTINUTINUFIUYINLA
Y99555uB A8 liinaedunsalduaig
wsauiian bl wazuseliaadssuuuy

Fangufaaudini liweausiuaeuisnis
MANFNUTYINAvBUT I usdalauses
am'lmﬂu"lﬂﬂlﬂmmvlwﬁlaw LLmnmaaan"LUa]']ﬂ
msflmuaa”luﬂmuu u,aymsmmm:ummsm
samudeundululuedn 7 ningnuguenuIye
fafulurenisiensinenemansanas

mmma‘[ammﬂanamaumu m'mszmszjau
GU'eNL'Ja'mmw'ﬂqnaunnmmmumnﬁuwsaas]
LL‘L!’JﬂﬂLiE]\‘iL’Ja']llﬁﬁlllmLﬂuﬂ’]i‘UEJ’]EJLLU’JﬂﬂmW
ANTYIVU T,maLauam'mmsmLUuLLﬂuaaiuuaﬂ
AU LSRN (to,tl, t) ﬂa’lEJﬂU‘W‘u‘VI
ANUUR QQVI’]1ME]U§1’1ﬂ13J LNEQLLA Lﬂaaumummﬂ
Lmaé]Lﬂaauvﬂunmmmmmnmfmm 015
Lﬂaauwﬁumaumﬂﬁlﬂua'\m'saasm&ﬂ,ﬂmaLﬁu
LWENLﬁuLﬂEJ’JEJﬂGIE]VL‘U ueiaguknszagean Uy

Hedduraanaisauiin wie x(t,t,t,)

Gunther Kletetschka

Xiaodong Chen

fiqiuLLuuﬁﬂaaanaﬁaﬂuﬁaﬁu A21Y
WRULUABIANTULVRIBUNIA LaZ NG
NIIUAIDUAN LU N15I19TBUVDIANTUE
(superposition) KWAZAITWINULTIAIDUAY
VDIDUNA (entanglement)ﬁ%a%ma"lﬁmﬂ
nsieasunlunatauliandudoudul

UnW@nd Xiaodong Chen wag Gunther
Kletetschka "Lmaual,l,u'mﬂmmﬂmuav
Vimereauglanaly UuAD “natay
am” (Three-dimensional time) ¥93iAVa9L281
ﬁvlﬁlﬁul,aumamm Lmummmmuuumnma
i muauﬂuwwummmmu walnAfuAIY
WAUDU 9 wauwuﬁﬂu}w{uaﬂmmmam Vi loA
Laflanyazmiaununauin awnsalva
wazveeluluiianiedng o 1o

Toweillilddundauuisn udinidnd
TaWmulunaniadinaansnyisasuie
wae q Usingnisalluidndmioudunay
npuiauinaleudn 8nvivdagasesuis
SITUWAVBIBUNANUF AU FUNUS VDS
fuludnsnalaegrsdndadetiume

Kann1suavIdardauiia

ANFUTAR LULUIAAYBY Chen WA
I 3 Kletetschka UsgnaumeunuLan 3

wnufilludaszraiu Tngusiazunu
u,amﬁﬂﬁ\in%uuawmmﬂuﬂmammqﬂu
Tuiumau L'am"luvl,éﬂwau,uuLaummaumm
muauumﬂﬂmmu welumiiau “wuw’ i
nflsl,ﬂaagvl,mmaaaqmﬂLLauUsfmgmim
m'we] nndulunnuraisdansouiu wakuy
J1ABIVBABIAULIANULANF ALY NS
memaaﬂmﬂaaumaa‘uuwuﬁfmﬂum mqug]
LIanduin (3- Dlmen5|onal Tlmg) Wilau
il wazWeNYINESUIBUTINYMSANAAIEAR
NU UANSAMMUALEIUNNR (Notation) Lay
NISUUIALNANNNIEATNYDILNULIANIAN

=

AAnuuAneeiY agslitedAy Al

wyudraaaatdniifues Chen (INgunNs
asausnt 2005 uagiudluisand 2024)

1 @ [y a Y
Chen wuanandu 1 aunan + 2 LnuLasy VLG’ILLﬂ

o t, (1na1vaauEn) L JuidiRusnillsnauseg
InlansunRn luseAuNnA Lasiitead
Wuerud

e t, (um'aa'mam) e t, (um'aa'mmu)
L‘UullﬁL’Jﬁ']LWﬁJLG]iJ‘V]iJ‘U’Nﬂ'H]']ﬂﬂ (finite) wag
AAUTAMIUSVIAUALRNIZA?

fifiaan t, wag t, dngnivansanivedlu
symwzmsuau (complex plane) il auuIng
LUUNTINFLUDN (cyllndrlcal symmetry) Iﬂ&l
Aunu t, AIRINAYITUIU t,-t, TRLIATNNY
memmmﬂuwumﬂumsasmaﬂi'mg
A1salAIBUANYANYag1 NN Andaatadnly
ausnasuiele

X

nuudnaavidardwiia (3-Dimensional Time) uav Xiaodong
Chen Tuviuddgatunilul 2024

msmaaunuavaumn
?uUsnummmuun

punALATauT WANUTaY
I u aﬁu%ﬁﬂﬁﬁﬂmqﬂﬁﬂuﬁa
nant, uay t, dawalioynie

“LLNﬂ‘SuQ’lﬂ” aaﬂvl,ﬂ'luuml,'aa'n,amma'm
ﬂ']'iLﬂﬁ@U‘l/lusluﬂiWWﬂiﬂiJL’)ﬁ']‘i]uﬂl,‘l/ill’élu
’e]uﬂ’]ﬂﬂi']ﬂ;]iﬂﬁﬂuwa'lﬁlﬁ']LLWUQW?@&Iﬂ‘Iﬂu
nmmwm t, LRYINU GZIQVIZ]HQUB'SU’]EJ’J’]LUN
NUV99 ‘Ll'i'mgmsmmaum

Tnssadamendindnandvesaunslanunuii
azldanusadunnmes 3 inwmileuluiand
ﬂmaﬁﬂ mmL“%'ﬂquwﬁl,aa']a'mﬁaauaﬂ
95U"8A L3NG 3x3 (x=v, t) Faasiouli
mu'nml,muwmmLmuﬂummmm%u
TosfuRfanafiuansAnsiuauen

TunseuwiAnil nsindsunveseynAly
Tagnduindsumenannedifiiierdnsely
WAQNTULARBUAIUNISIARBUNDATEAINWUY
wiiaziuuLeNlediu “rnmasiiaianig”
(proper time vector)

* 12851781 7 (tau) L‘fJunmma%mmﬁ
maauw”l,ﬂmumnm t, TIFUNUSAUNS
Lﬂaaumwﬂmammaqaumﬂu,aﬂmmsau
voaleiFunay
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- 1InAasIaT 1 (eta) Wunnwesand
wasunlunudifiig t, FeSuiavoune
waAnssy “ldlawigin” (non-locality) wag
ASUNINTLALVBIANUS NS (phase speed)

-nnmainm p (rho) Lﬂunﬂmasnm‘m
Lﬂaaum"lﬂmmmnm t, FaRtdrudaelu
wqmsazﬂ,umwwvmLLa“mmwsﬂivmaﬁum
AN Ui

nsmU39iitaan (Spacetime Diagram) Tu
Wandmanadn 151710 “idulan” (worldline)
vosaynratduduldddudigiviaiaag
(x,y,z )Lm"lumqwgnaflmum wnAaign
Gumaaaﬂ"lﬂwu “guiulan” (world ﬂeld)
x(ty,t,,t) wnuienduiieadu msndeui
YBIOYNIAIL “urinszae” santuludifiiian
t, waz t, a8 n3WUsninadedulauans
\Resmsiadouitlushoniveeiian t, W
WARIDINTS “nau” (Rotation) uazns gy
(Oscillation) vasnmastiarngluiifian
wsuee lepdnsuedlnnaulugiuzsitedi
yosaunlan nsinasuniveslnneuiany

9g19A8

- NsiAAeUTinY t, Astdulanunffitsin

- msaulu t, Usingeenunlu awalvii (E)
& <, [ [

» n15dulu t, Usingeenunilu auruusivian (B)

Aatiy AeiisnFendnauiuuimantni

WNA3IAIADNVBINITLARDUNYDIYANIA

aeluauiulani “urnszate” Wrlululia
nataEsuTiueg

uaﬂmnﬁmiﬁagjwm “gurulan” \Ju
n1sesuwlainnsziunle synialuseau
ABURNRNgLUllauagnaelunaREiY
WU NTNARDIYDIA (Double slit experlment)
'J'ﬂ,uum'sm t, (L'smmwm) 151919L9U
aLaﬂmaummjmaawmwaamu Lm‘lumm
TMUIVIAUR 6 TR aumﬂmaamaaum
muwmmmﬂmqnu’tumt uagt, AU
Tufifanasumanii (Phase speed) a1u15a
fiandusiuduiodiniuadddidefisusu
1A t, Tnglidanunandunnsaw

NISIYNAIUIVAVIIAY
(Branching)

“guulan” FEUUNAN L -t @398

LLaﬂaaﬂLﬂwmﬂawﬂﬂmmauh

VNNIEATN YU WANUTIUANAIY
iy seanuzalune1eiy fegragu Tu
mswmaamaumﬂmmuvaﬂuamLLUU (fe
WAZUI1) amuiaﬂmamummuLLsJﬂaanuJu
aaam‘lummm t-t, uinluenAauiia
mmamavawwnuum WA IS EUNUNANESY
mmmumamagmnu

main worldline
--- branching timeline

nawnaav Timeline Kaniduddu na: Timeline
no:nenadaaniu IWwAuUs:A1T99

main worldline
—== branching timeline

nmwudav Timeline Kaniduaudw na: Timeline
au 9 Mdwiduus:ingnadaaniv

aesdunuinisieuny t, Tuuada (an
VBIUIRNT) UATTEUIU Lt 1uLLmuau(uJu
sunUvesliRnARIAL) N1SLAROUNUY
t 9zwraynalumnunu t, Tuvaeinis
LAABUTILUU 7 4aE p ATV LHBYAIAAINITA
“dn599” fiunnaeing o Tussunut,t, lendeu

5 LA t, e

WunsvesaynaluUsgiinaauia (t,
t,t) a]uﬂmmﬂul,auiaﬂﬂﬂﬂL‘Llul,aumm
aﬂm'eﬂil wetdumiion “wHu” ¥3D “Hn” Nk
vergoonlUludifia t, uas t, Tuusazyn
YBAIA t,

b <

nasiuGauvavindlau
a:ujnssALISavILD
vovulsavivas
(Schrodinger’s Cat)

hen 18%31 YBsARIUSNIULIUNY

(Superposition) liildn1sieynial

aaqamuu‘wsauﬂu’[,uvim"lwu”lau
uwsiRaN1euNIAL amuianwﬂsamaum
naraNeNe weNil egnslsnau uvdsoya
auamﬂuvlu%msuawawawaﬂsfma
LmLﬂuaﬂsmammmulmaaimaawwau
1WBLNAN159A (Measurement) @ululan
NANTS “gumd” (Wave- packet collapse)
viliAanansumely mdsliesnafead
A0AAABINUKNANISIN

[731]

msns.Tnnmmom
(Time Jump)

n

mid aqmnﬁaﬁjunmm&i'lﬁlf?}amiaﬁ’u
I Tugifa1i 2 uae 3 aun1AEITa
“nszlnn” (Time Jump) 91NE ALY

93017 X, Wds X, laviuiilaglifesiiunug

. < ~a o da

ATINAN HIUNNYBNYDINALIAETY LAD
A195UNENIUIVIAMAVDINITWINUN DY
A29uAU (Quantum Entanglement) MitAnau

luu§raovidand@wisa (3-Dimensional Time)
vV Xiaodong Chen Tuvauddgalunilul 2024
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AEUWUSUIV
19N109S19a1 T
llazNISKYU
Tunsoudvdviiv
(RRF)

nsdnduilefiuanadnmuduiusues
NAaNNNANAUHINTUAAUARANNNS
Tuguves Kaluza-Klein dvsuaynin
Alaiiatiu (0-spin) Tunsaumsawamaam
(Rest Reference Frame - RRF) @un15tdumnng
FUSINEEIVIINADIIANEN T a8iin15UaL
NAUNUSAUNAIUNNVDIBYNIA ALl

- - . - ~ ch

=1q, + f(t)e q, lasN w= %

Lﬂum'mamimwumsumu t-t Waniu
1310 t, LUaEJu"I,U msmumﬂummmmm
ﬂlﬁsaummﬁqmuﬂau (Chen, 2005) mgw’m
NoUNANNEINU IASIas A NTANINA
WHYUIDUUAU T mmimuumﬂawmﬁum
N5UN9NIN (OSC|llat|on) voleidunaL
Tunaransalrausy

Theodor Kaluza

Oskar Klein

Chen §slavgraarnudunsisensening
mmuaumﬂmuﬂsva wazauULuan W
Tngldaunisaunslotialmisnane Tnsvene
M) Kaluza-Klein 99n1fiu 5 if \u 6 T
(3 4Re2n1@ + 3 fiAan) lagldunin
(metric) VIi’JﬁJﬁ1J’13JLL31L1/iﬁﬂ1‘1/\|1/\|']W']1U
Tulassadrevesuigiivian mqwgumumﬂ
JJ’Ja‘UENEJuﬂ’IﬂVLQJVlGILUULWENﬂ'lﬂWIa'EJEJ 6 LAl
\Anarnauldswesdifingd 2 uag 3 (t, t,)
aunisawnvadlealnilu 6 iR Jeaunse
TdiiNoasuranansaliunI9LasLsLaiman

T laluyaaunisdgiu

FadloUsvgnaltiuaunisaau Klein-Gordon
Li'm“"l,ﬂaun'ﬁn'rsﬂﬂ'mLmuuaamaﬂ (Minimal
Coupling) iumNUﬁumLauammm man”LWV\I'l
wLiﬂﬂuLﬂﬂiuWaﬂansuLLawan mmmmumﬂ
uﬂgauwusnuaummeaﬂ"l,wwﬂuaﬂwm“
ae3lsU19 N5 WanleesEning “msmu?um
12a1” fu “Ugaseudimanini” aunas
“Minimal Coupling” "lmnwmﬂumwgmﬂ
LﬂuwaimmamﬂLsmﬂmm‘uammwuuaa
IWS1EREUU NN Ui“ﬂ“l,wwa,l,avmsmauauaa
poauINwwvan I "Lu’lsuﬂmauumwnmu
L) WJu “mmmﬁmmmm‘mmm” UBIDUNIA
wmawuuaa’lumnmmmu YINDTUY
HALNSALIMLUU Kaluza-Klein Tussuu 6 31

lIUU91a9vIda1rduiia
U9V Kletetschka (2025)

letetschka lasaaldlunumnunuaiun
31 Asliegvasatauiinlilysgs
U898y weitN1N YoM UAANNINTNY
F1U HaNFAUNANTAINITURBUMUAISERIN
Us1ngnsalnlouau-aatadn-dnsanaingd
M AUTEAUNUANKAITY AD FEAUAIDUAY
(Quantum scale), 52AUUENWUS (interaction
scale) Hazs$AUINTIA (cosmological scale)

Tungufilunuanduusa (t,) agluseeu
A29UAN (Quantum scale) gniyaulesiu
N1SLARBUNLAZNITNLIANIAVBIDUNTA LYY
WeAuN1siUAULUAIRIan UL aYNA
TuauINAIBUAYN NISARUANIAVDIDYAIA
Lﬂu"l,ﬂmuaums”la tnu (Eigenvalue equatlons)
Youuvindiaan Jsesunednmalasifany
aun1AlY 3 U (Generations) NANIAFNY
FIlAFIFUUYDIUIANYNABIUATAINITA
AIANISAINNAYDIASN LaURBU wazilamns U
Thoginquaiugn

unuiiaea (t,) Hu duusiulassadieves
UfjAunuS (Interaction scale) uazwgAnssy
AIDURN LU ASTOUNUITIAIDUANYDIANTUS
(quantum superpOSItlon) LLavmmaaﬂﬂaaa
vosdnuzang q fadvviniidusanans
5¢1319U51In)A15lAUANLAZAANARN
HRTNEITBINU WeRANTSUAIBUAYN (Quantum
effects) uazn1suflasrnsilidaanudann
(Finite corrections) ta ldl#n1sAruiamig
ABDUANLANATDUUR

wauganiag (t,) Aunuinlunisesuie
Tassassluseudnsana (Cosmological scale)
LU N1TNTLAUAIVDINAIULAETFRDINA-
nawuuniglug Tolunisedune Taseasns
Yunlgivaddnsa (Large-scale structure),
9MUIN15U09 WASIUllA (Dark Energy)
wazUsINYNISUNINAMULTNAIN 1TU AAY
AUl

L’Jmmumm811/131’13J'1’5ﬂ@5ﬂ18msmaaum
sumaumﬂmmuamuaawwauuauwuw
Tilalussuunaniiaben \U NISIARIUNHTY
anugyiugau nIBKlinIENINIsiUABULUAY
aﬂ'luu‘vmummuslﬂ (nonlocal effects)
fisssum ¢ liaunsassueldlaeinly

mniseuigunuluganienin t, ves
Chen iguiAeslanu t, vas Kletetschka
TummﬂumLaamﬂiﬂﬂgmluiuﬂuwmﬂ
Iay Kletetschka 58y71 Fumsaminaly
(General Relat|V|ty) Ao “Asalann” (Limiting
case) MARTYLIEENTWATDWANAN t, Loy
t, uaaauaumvlﬂ FeaonndosTulAnyes
Chen mﬂusuﬂuwmﬂ Tuanalugiisnae
dunaiuieadan t, i

U AesiiingUszasieslung
flsiwmilouiu Tunavos Chen wiuluitns
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