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ABSTRACT

Albert Einstein was one of the key architects of the Quantum Mechanics theory. His Theory of
Relativity was a deterministic one. In 1927, Werner Heisenberg proposed his
Uncertainty Principle, a key piece of quantum theory, which was indeterministic. With this,
indeterminism was introduced to the scientific world. Einstein protested Heisenberg’s
Uncertainty Principle, and in 1935, to defend determinism, Einstein published a thought
experiment: the famous EPR (Einstein Podolsky Rosen) theory along with Nathan Rosen and
Boris Podolsky. In 1964, John Stuart Bell intensively reviewed the EPR theory. To verify the
correctness of EPR theory, he proposed another thought experiment which would need a
mechanical set up. In 1967, Carl Kocher first performed a mechanical experiment to verify Bell's
theory. Subsequently, John Clauser and Alain Aspect made several modifications of Carl
Kocher's experiment and did not find any hidden variables, which substantiated Bell’s theory. In
1993, C.H. Bennett and his team proposed the theoretical Quantum Teleportation concept.
Indeed, in 1997, through experiment, Popescu and his team; and Zeilinger and his team
independently proved that quantum teleportation is possible. In 2022, for their contribution to
guantum mechanics, John Clauser, Alain Aspect, and Anton Zeilinger were ararded the Nobel
Prize in physics.
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R GAGLTES 0g 9IR SRR 2032 ANEH
A& i

SR

RIS o0gd APoq BA6 AT NIAHIREA (Albert Einstein) iR o9 e
f5IORMAL (Deterministic) | S5 i@ RafAr ST @A (Werner Heisenberg) ©fF
SfPsI0l ©g SR $@A, o Sy AR Ro@ fwE g @ afafieam
(Indeterminism) | S2A°513d ©IF &f6d% FET 3R Entanglement FNE &K FET EPR
(Einstein, Podolsky, Rosen) ©Cg, @I fJeaiql IR A (Boris Podolsky) 8 Re@fAr
qINT @ISF (Nathan Rosen) G REd1 TY@! G &R 96 Thought Experiment 1@|
You8 AN [eelql & &F EPR O0gd 8AF G310 SYEHO TR I thought experiment ABH
IEAI O Q FrEib3 et IO [RAITO Bell Theorem! ©GILE Bell inequalitys  JeTl 1
et ief FUF (Carl Kocher) d»ba A 49 @A AR 0givd 93 egfeero A
IEF| ORI AN eI RS &7 FICSEF, I ACH (Alain Aspect)! S50 T
C.H. Bennett Y32 OfF AEIPTET EIO ARIN@I FE  Entanglement OTGF Q7 &
b9 SCHbY $@F, ©f Y@ Quantum Teleportation XEFA dSo5a A GIL AT
HFfEToe@ ofd TE RSWAr A 932 JPE FRRANET TR @ TARPICT
dfFxiibo @i o o *MRTR 03 AE @EE F4iRke G [{eqr s
FICEF (John Clauser), ST ST (Alain Aspect) 3R S IR (Anton Zeilinger)|

qel aafar: Entanglement, Quantum information, EPR Paradox, thought experiment, Bell
Theorem, Quantum Teleportation

ot

oigfae MR gero foalt @ifers oifisics Ai@ [eEs ofgs ¢ diyfes
eI QB! oeT ARG 961 24y R2iIfT 96 Reaql wizenss obera apedd e
IfIHIEE qre, fToR {2 Meofdo <7 ARt SRToREs e orgs TIE 9R
oo [{24S Soifdo @ @IS s SeEe AGE @RS s ot
iz I RFPIIA ©f ET: GO oURGq 9R @RS G- @ gt wiRksE
A AEPL FeAl Gofeod Y #AfRp7 dHE MR IR IO SATd LA
EH SHOF BE fAE MR
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Rl 185 2l Fpedd 4w @wiias fofoess Feia saEd! 5a fofd aft 7=3d!
B SRFAI0 8T @ FOI@ 9 AT e F@ ©fF I Lo +Adfq1 9 F5yifo
5T JCeT=A “Action at a Distance” (Newton, 2007) 43R I I19, 4 YT BT FI@ SRR
gery | fRealql fASord UR 24 T JAGLAES (Entanglement) OCGH SBEH 2 AGS
3fFo|

qIP0RA 9O R®EF &oito 93 [ {29 <Ol ot 8 e Igof
(Curvature) /@ fOf7 26 7RIV SRFIA FRFATO I8F T AP (FFET *ifF)
icoiRes 71T Meetd | fAStEa oog a3 o fbaf%e; AIRAGIRA Jeicera 793 B9 73, ST
ARSI 9 TIER AT A5 wool eoig 87 @ B ofF T E = me?
TSR A 8IS AQA Aq e Gk B wAetig 152 T At It e
e FRABIRAT 89 99ZA S “Ifod AR IR A (FRIB 00ge SBET AJod
FoNGTeT; QIR HIRATIRAR I3RS ©rga T GO Bogd [N I Q3R 8 AT
Entanglement ©g| & T8 I FAG8! WIIWOIRA| QI ST 61T ¢ fofd g
S (IO ©0gd [HPIeR g0y g gifo!

Y5392 AN RS IEAMET (Wermner Heisenberg) S5 IoIRIH ©g (Uncertainty
Principle) AP0 R (NASA, 1983; Jha, 2013)| ©OfF ©Cgd JeT P el AT oA &Iear
AR GO Toimiead B ¢ ifS fafy 300 #MifF 91 @A SR 9B Somias w=kEd
ffa a0 eI 57 98T @ I T 46T A [T s o T35
qFaE Afa s I 9N [Reeid @ SfPeo IqaEe T A g4y iz asi3d
f6am @A FEY °fF AHF oy f[THIoRM 3R W@ SfFsIoiE @@ e A
SfdAfE (Indeterministic) XA G YR GTAA FE-FEY (Cause-effect Theory) TGS T FE
Al SRR o0g I 7 A5 Tl @ TR i

Q TP T &7 qR [l (eI 75 F99 57 WA 5590¢ AN
fReatdl 37 scer® Q32 AT @I Ji) RO “Thought Experiment” EPR 0 2819
FEAN QA AT RO @ ARA613F [wid wfs3oR (R 2foam Fam Pa
FRIY 00gd A@IT @Ifers TP FT@IIMW A wiem|

A R SevEd Seimiaefe (Pital RIFGI GH%  Superposition 9 AFO
A1 oYF BIEbEe Tl RRo o<gy ME 9 T{EIE 90 F SAmAE gt
Entanglement state d SIE]A $H(R| IF O I 0J F, OF Of Wit 00 J AIo-
T ARAERA Fxo3 @@ o ARREd 9 @ 9 @ Siebw 399 26 IEwgd
Entangled 9RER A R G0 IERHEAT {‘1/7!'@5 (Rotation) JT < O AR, oy
IEFGADT (F@S 92 TW; @ CFF N G0 ATl 91 FE2 01 =BT TS
FIFOIE oAl AT Q3R R IGAM G AR et JoIrR R 77099 (Fe@s 933 Io41
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T5E| O AR P, “Aied «ifo3 Foshm 93 FEH"- o efFifdo 7 R
R®IT@ (F@ @ (G AfTHI0RMI AIRAHI1T QT “Spooky action at a distance” (Brubaker,
2021) A1 IRV G PR 6 08 ST et 711 oy [Reds [oeraar g dods 897
TR FEI BT GNP 8YF (Quantum Teleportation Technology) SIfRSIF
PEERAI

EPR-Paradox

SRIMGb3 IR fZeT “Can Quantum-Mechanical Description of Physical Reality Be
considered Complete?” X013 PIROIA ©0gd 9]Zq Q8 QINERC DR IN) (63 LEISEIERD)
qR {@IT fPEIORME (Determinism) &Af5¥T I &P EPR OF &BR I@F; @A 57
T, 9 OCg IO (PIA! & fFIOTAA (Hidden variable) g 46T iR, ©f WAfTHE
TAO ARER RSET 9P /@ APEIORM 7@ I O} @FRIDH 0g MF @19
W‘fl “Element of reality” (PO 00 WPAE0 QR g W‘f@w GIT “Hidden
variable” & ¥ I ! I (Einstein, 1935)

EPR ©Cg Thought experiment ROTE Il FIoOE QFeel W BT S
a3o HobE a1 9 W 9 @O #7980 [R@AE “Entangled State” ROTE
TAZIT FEAI YT T QAG RS JTT A, O 940 44 26 Somid, @34:
49 gt @FI6q It 26 IEFGT Y@ AT FEF 049 Ol I Q61 A @At
(ofd <1 O ©4F 9FO! AR AR AMEF QIR GFR TG ORI “spin up”8 “spin down”
TR | A1 dferat oF T3 93 714 oo™ AT IBI0! At siaco A 1 9T
oIt FC g GIRTrIT (off =71 97 TEINE TR 5 F1 W AT Ol T
QA MF 9 it 7@y 168 [go o A oF oY @, I9q S 96!
TAMIAR Fif 04T TP TAMIAH TS AFIT T T @ 2

QT ofFt 9, I @ FevEs 9B Soimitas 9<g1q Tttt <7, o @org Ao
TAMATT 9= T J5S Rt st I 5 uei@ I @@t 9 SoAtmias
HfSRAE Al T, TR O TAPT @ RO TAmaty Afo@eR Faracs samid
I IR QA AT SAMATT (Fra @At A8 391 1 F8 ol g ol
oiteatet 3@ Mg, THPIT 55 G431 iR qeg I ST I @oAcdtet 77 orE
AT Ooga @R o7 FE S St dfwo 71 o oI @it Feid 8ar
O SR o7 g [y A

JoIR BT TR EFAC @RTE og e FRT oRt SoAmaREs A
B0 BRAE I FA0 AT ql1 G S5 IW 2T @oaE IIW I 7, IF TI2
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g SomIA 7 ERIETT AP 9T FIAT GRIDR 00g (1R R G IR (RIS 00g

S HIOR BB |

EPR \')Z\;ﬁ. 31% @ Ol IET “While we have thus shown that the wave function doesn’t
provide a complete description of the physical reality, we left open the question of whether such
a description exists. We believe, however, that such a theory is possible” (BeII, 1987).

SERRIIER (Bell Theorem)

EPR ©Q A0 SN 17 [eIql I AO! @ IR [RWIFT &9 @ (John Stewart
Bell) S5b8 NI EPR OCGH AR 2P 3 Fpyiefeid TN & @y 9% IEA
Q3R ©OfF [0 Bell's inequality OF BT FEA|

Bell's inequality ©Cgd o T (Tl EPR 00 HBIRNO JAGLeIIEs 00g IW fReed
CHARE @t FE 515 T4 27, OF EPR O0GH e A1 aiR Arwct Bimiqefer
SO ST o7 G 9 I IS FHF F|

I A oo I Red @RERe @t 397 91 Y 0@ EIIE SoimiAeflR Jur
QNI SR ST GR To W1 TE @RIT 00g7 I8 AP SFfI0 T QR EPR
o0gd SRRl ge gaifio @ Reedl @ed g Frae e g6t ffifos Prars, I
Thought experiment '8 IeT J131 QiG] I Bell inequality Theorem | PRIFGTY ogd wfmEtar
ITRTA A [{eaiq fAMEI1T@ (Principle of local reality) 03 (%@ RSIAT (e BfF @I
TP @0 REpA $@ 9 Pl SeTa: “If (a hidden variable theory) it is local, it

will not agree with quantum mechanics, and if it agrees with quantum mechanics, it will not be

local” (Nobelprize.org, 2022)

oAk ¢ SAfREow [l aft S8R0 qod9 YT 2

o RIS Q@19 Orgd G qFEeT0 5w ¢ g

o QAGLANIET OCg FIA! A (SRERE Wi 5 91, O gYfeo AT+ 1|

Q 20T T6F 2Miad &Y TR fErT ATH-LTR Sy QI ST Fief FUF 9R
SIS (Cummins)| OIAE AFFCIT 1@ 4@ QN AT @ SRS [Keaidl| oftrd 7y
fReeTd &1 FIGSIT QIR A = Q4T Oid *FFiefem I01 (77 96 TS [aqd
QE 4 AR, @t fofeq 87 99 FGER 4roa ARFRAT 8 ofF &I FRIGH
GRTIRE*T Bog $5do =4l

Fief I YR FIF-CHF1F RABEF (Carl Kocher and Kochen-Specker

Theorem):
dovy T RGIAT (@ JERETH, OfF ©F GG “No-go theorem”| O @ FSET 14
4@ @ AT AZTF FCIF (Simon B. Kochen) 43R A CF1F (Ernest Specker) |
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Ol ZOA @ 0gd IS B8R AT F9F &F G0 AT A1 gfRF FEA!
SR IO = dSoub- I (Kohen and Specker, 1968)1 IC4T- CHFE  BIF AIwet
5y NfIfeF IITINFOT (Constrain) & FEF; @fT & fFISTHIa I Brga
ﬂﬁ%‘{]:‘fl OfF A @A [FIF-FAFTCPF (Context-independent) *&foC0 PRI ©gd
oRAIMefed 8sF AFrFII0 FBR 7891 QTR O0gd T IFLF-CHFF 00gd J ~A1F7
(e, f{eedl &S Hidden variable 9 Wﬁﬁw (3391 Nonlocality ¥V JE (@07 GRR
B3 FERA, T FIA-CHFE contextualitty FFVT FIE Of IBFANF I@ (LT dBR
IEA| @GN 00gq JORIT GfF Kochen-Specker (KS) Theorem Al A0 WA a3
Q6 Bell-Kochen-Specker TGS JeTf {1

Bc) (J1-00gd MBI HIFNT AT IS FEA Fief F2F (Carl Kocher) dova |
aft & ©fF Ph.D. RIS (Kocher, 1967)1 ©¥7 et S e Fa I@ yfRwaa
ST ST (Commins) 9F TR Ph.D. FIRET (H508-5509) R @ GF3 TR A7
VRV FIRET; 0F 6T of FIARET AIFRF FOE, FRINNE | FUE, FIF-CFEI
AMo *FITF IBIRERT SIAOF IBIET AR Constrain @ AT AR IT FG,
RIS 71y FERETH| 8 04T it J& @iear @it fee af pass REfe zen
o7 ARIMET 2o = dSova T e JGT (Kocher-Commins, 1967)1 Qe Fiet
ST Ffog AT fOfF 447 Constrain I& @ AF(EI0 AIFIT FET QR IBE 44
QAGLED ofF F@AI [GIql T4 07 9 Fd [Fg7  IT-I14F0! @ 3@ IBAR IS
ARISTN IR TTIRIEAT AL YT G| JOIR AIIV! FEIFTR IR 2P Al I8 AT
It ARRETI A o F-a1 of *@F% F@ @ 9R ATFIefT )/ Ao g
TFoIfIE IS T4

&q FIIF (John Clauser)

THF- PR AT 7 R oq Frows & gfoa TAasE 730! 0wy
i Ficdd 1 fofF [ealdl Qe 97 PraieE @[ dorrdrd It a1 I@Ed A1 fofq Faf
YRR R Ph.D. CII @ ¢ T3 93 & IRE [ PIRIIEE @ Wi @1 94
fofy eroTa FRHACT R @AENEA FET Q3R OIFTE (FLR-FAAN) *AF407 77 S&T
IS ST A0 1At SEA (Clauser, 1992 )| AT I A AGATS (7 G3IR OIOE
I9T0 IF DR IRIETS IFET Gd1 vy TR TF, FHAT OF AGET =BG Stuart
Freedman (& OfF S} & FI1F IJA0 ¢id | FOHT qR FIOTIR, Fief FUEI IIT0
H@AEA IFHAOefeR N RIRTEET @EES 08 (OIETd OftE @I

fofd oI 96 IBWI AT ARFIA F@q; IF TAME @EF Bell's Inequality
OGP A @ @41 IR (Nobelprize.org, 2022)1 OFF AT f2et F @IoT IFS SAMIAR
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9o e fAoss 3@ @B @FeIT (Polarization) &I @I FI YR BIE
TR T

= . 6
S

f5a >: & FIoTIT FAPRIET T RO (AT AET AGE TSP @ G@I6ET TG-S0
ot FEAI O ATt @0t 22 &iE 2 o B+ FEA, I96 @FIoE CiIaRRe [T S
wg fofd 92 A3rFa by 329 RS @ da $ET @, CTAE G IAFA0 dfero

3J (Source: Nobelprize.org, 2022)|

o PO G0 AIFI-GI0R (Apparatus) 001 F@ET; A 932 TTQ Q0 IS FIoA
R T30 @1 9@ 2T @FTaE2 2 FOIEa M AeF19 F41 *7; @[ @ oo™
TR 5 T IR d5a3 e fOfd =@ oAyt (Sturt Freedman) S #9150
IEA 9R " @, OfF AT @PIoARY ARFHCIE @l JAIPIMATE Teqq @ QR
RIS B0g Syl JfdF (Clauser and Freedman,1972)1
TIOR8 TPTHA G @O A1 BfF ufo 7wt ot afift s§-Fdfo
(Pre-set), G7 I AP & ToAmaefcrd BfFo (Detect) T I dN 012 AWM ] ©&
oAl @ s I ARSI I g 2o AF; ORI A R U,
IR T QT O BioF T3 QAR QAT GFGF HF@FF @ (FE@T SN Qoo
HAIFT @, 9 JAME Go-ANR TP SRR Jx7 A& Correlation AFO @ QIR
hidden variable Id 0 A

AIFIT Q 24TOIT (Loophole) TO5S Tibe 8 A1 T @ IFIBR cHoefT sfveid
STOICAT-SHIPICAT STRZR ACF G2 YT 0 G (ers A1 G ST B F[AME Jedery
e It 432 A1 ToIR YK AREH GiBE 8o AleTmt AemieiE AT Sl

QI R o7 PowiEs g pfoy e O dfeTe gad $@T @,
QAGLATECOT GAMARfT Bell inequality (5 o @ I3 LI OF WieTd o7 G
ToifoT™g|

o[ @A PRI Q@ FTd AIFF T08 @ F7 240t (Loophole) &, wiicet
e e Jaid @A |
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f5a x: (B & F6IF ofF At FEABTI WY JIVF IFFT GR [N REF AEAFA07
A OICHEE TWIH0 IE TTG-1S! (0fF FEAI @FBET NI 4T Sy T e =fo
RrBre Fo1q @A AP @ AP AR FE fOofF At FET @, 9T Keardr @

3AIPANAT 2B1F «feqo |

() =i Sic~t @ A1 wE RFFo F@ o 9R e Soofeo F17 w9 fog a0
YA A1 G A FEAfT SHUE [gfio 2o ! fofd ofF g it gt Jwy S5 ST
A A AFTod; ¢ I Fevaeft™ Fe7 @RAr 5[§-0%7 o 190 Al TOIR IS TePE
CF@8 (I &I #TO df (Source: Nobelprize.org, 2022)!

I AT (Alain Aspact)

Od PIOCIET ARINT @ TP AT & AN@ AeH FIEH [efql wice
ST fOfd dsbo (AT dsbr FEF A& &F PIOSET FRINTI @D 93 A& Bgo
THAT (OfF FEAI CTIEA oA 2o o7 i arE fog fog @ ssrorEio
AT AR @IBA THAMA 8 TFAT 77 OicH Frpee g F91 787 et Reeibraefem
e Ey 2ol @ =7 G oIk ofow T AfFToEe STt e 99 o I
fRferrd ot <91 oISt RFabiEs 93hEs o 9 #fef Qo I at @R 9 FRe AT
AT TAPET S8 RIA! 2l *t qf1 @ AFpfba FoE [Red w5770
ATF Pl gdeTol g0 FEA GR AFT FET @, QLA AT Hidden variable (R T
PRIFOIY ©0gd Oyl 707 (Nobelprize.org, 2022)|

Rwiqr @1 OfF dob-a IE 10 3207 b HHToR T7fe Foefle™ FrR FEEd

G®©I, “I think that future generations should be grateful to those who bring these matters out of

the realm of gedanken experiment into that of real experiment” (BeII, 1987).

oIS SIRfeRNT 8 GIeresiaiia

R ©oy i ™I GIET Ae™R S@RINE 8o RedE S@Eq siffia @
QTFA| 5550 I GABKITAT OCgd ST 89T G AFINHG AP0 F @R
OF W AYEIET AR 999 9= (Bennet, 1993)1 Q4id R@qE AT @A
GRTNTNIET FA IEF1 do5a SN AR 9P TIQ PG A (Sandu Popescu)
(Boschi,1997) 43t &(THF B JI2feRAMT (Bouwmeester et al.,1997) BRI I FI0
eIt ovpf FEA|
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1 4
2 3
ENTANGLED ENTANGLED
PAIR 1 PAIR 2

foa v: QU b o S ’RE Qe Iqe B ¥ =1 WRIE 3T @ToR 93T FE
TAMIAE RO SHAIQ I@ @ I96 41 W1 9 20 Soimas (bm@d > 93 8) 049 IqG (@ISR
R0 7T QTR oI OfFl =fS TR Feay TAey AfOdT @A, IO A Ios+d ICAT et
f2eTdl (Source: Nobelprize.org, 2022)1

00V ANF GF JAPFIRINEF AT FARfRNT GAGHIOHET F6yq FET 9OIE:

“Transfering the light particles over certain distances onto other light particles with no time delay.
The procedure is based on phenomena which exist only in the quantum world and is known as
“quantum teleportation” (Weltwoche, 2006)I

RIS G 9dd 93 23, I TE 96 @FF @A 9T o_BEA
QT SIS 7RG OO SIEPeA i FR R O Ao Al &bfero o
qEdt GlereieHd oo IR @A T8I0 ARFHE 9F O_BE QAR IF S_FIIE @79
| A FRIOTT GRIHEXET T @7 59 - &I O

c\%ﬂ cﬂu
! § \

w1 & &~
RN
= ] =; y MV
fo@ 8: eerore TEA ARFRAT @ IAIFAMITT 977 St 5 A fofd 6 [edw wwEs

ferBIteTa 8oF Togpel (Teid I TFId I IO ING-Oo! (off FEAI g GifoR 267 JioA
sifeFg J0 Oiefa Af{gd w3t 91 BT 9T ~Frwet 2798 IfFR sty 339 FE
RFoRefE @y 99 o W3R @ [T JiE fofd [APve s@a Fiedaies Ao o
el = Aqf (Source: Nobelprize.org, 2022)|
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AP ARFeRANET IS0 RIS oWeyfem 9T {2 [w AieT 9F 7 ERE
ISR Cofdd Aferll Al GFEES Q3R Artificial Intelligence 93 PR VF AR 9F

RPffet #{I0d1 @ SRMIET FIRCEIR AT FARANE, & FIOST IR I AT 03
i MR @R i3 woq FEA|

1 (G117 IUE NC B R E |

Q4 ERIBR G & A7 Rem@ gpfeo SaraefaR 3339 331 =
O1% YA AETH S o AN WiETH A6 Ga wosiforo o1 RfvaaE o 3t
NS FIHET T W@ FIF T4E (Swayne, 2020) 1 TPY 9 oA fbras Rt o
P FERA| ORI PGET 932 =37 Jey 0 RITIET 9517 F@3I F90=A (Lee Billings,
2017)1 9 & AP F2foRNF G0 TEIAF I A=A, “... Americans really start their
Mars mission, the 280-day journey will be deadly boring for the astronauts. They might be

interested in taking part in a few teleportation experiments on the way and increase the record by
a hundred million kilometers or so” (Weltwoche, 2006 )

R ool 1 SfPEIORIM G O3 (@FIHER &Y (T GGG 0g; 86
W FRIBE GRREGA orgdl R IW fPeIoRM <7 5&@ §& -3 (Free Will) &
551 (A I fico =311 wti [{wid 3 affesaoiRil = o/ 36 -3fa [Realq soiv Wiy
BINIGT
200 FER THEE FAFRIIE 2AeTq TRRAR 369, @ TR 7 43097 FHdiTo!
IR G AE AIPFIFIET FIHTO! (Freedom of Experimenter), SNE@I0 Il ﬁjﬁﬁ
FIHIA0! (Freedom of Nature)| ©fF SIFI, “I call that the two freedoms: first the freedom of the
experimenter in choosing the measuring equipment — that depends on my freedom of will; and
then the freedom of nature in giving me the answer it pleases” (Weltwoche, 2006) | S 4 BAEIGEY
WIALE I EIA! I T ol 99 $@ A0 W1 GFGLTIT orgd  To@T A0
JBIRCET FE IV A TFHIORITRR & IR
G PFRPIFT TEFS SR fOfd IeeT®=A, “ For the concept of “Information” is at the
basis of everything we call “Nature”. The Moon, the chair, the equation of states, anything, and

everything, because we can’t talk about anything without de facto speaking about the information
we have of these things. In this sense the information is the basic building block of our world”

i <t JC1CRA, "This is a very fine property. It's too bad the philosophers don’t spend more
time thinking about it.” f35& w31 Fie T30z 1 OfFT IO “O-+F” q 9FT a9
5T (off FE®A 9R GIANE O AP JARfRNGT Fo1R ICI"A, “Information is

neither matter nor energy, although it needs matter to be embodied and energy to be

communicated.” WfAFET I0T @R, ORI “9F AP SRE i@ ezl
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B ERB GAGTHT 93 FRITE GRICIRTGE oy JEeRE 9 It sz
@, I8 YR JBIONR A 997 & 140 @1 OFF Jxew [feizam ¢ wfafvEiom agq
[t ol TR 58 IfreIolRm Q2 IE| I HET FHt T 94E@ T Siai
IS FIee Freg Jrol3

T 947 A4S 2 AN ToimiqefR ks F30 CEfR, e 7951 T4
AT i AR T @11 *ET ST oI Al TS AR 4T AT FIERE
3t FIEPE T elYfSForoeid g2 wiaco A I =Sl s arat oo
723 wify af Sndd Bo@ @ I}, IBAE IEIEA [e@idl a9 IBET I
GGl CEGER NGRS EERT R GER ISR CT RUE e L IR -VERUD R D ceal
(Georgiou, 2018)1

I 94d S At B 0F I M ToEd it SAmIF ST el ey g
o o A1 fASTGAr 31 RIS sAfEe Ficps T sgm FY QI AFTH
WO CMRRA 1 FF T TIF e Q4q 1[4 waat [RiFo wiaw AHfEfd o3 Rwies
Ao @Ier 9 Fe@se! R[N o afbIor 60ge “afFbIor 73 6 994 09
AR 9191 58 QIS [RBI@ GeiEs afrssot @1 9 ToafE @2 [eear Jes
@17 #5775 ©F (Theory of complementarity) ZIIT FEF QR T “SAfHIO ﬁjﬁ\\ﬂ
9o ogea

Rty I oG g 79, @I {ety opt FIETF @G ot I 389 -
IR D FRDH og A3 58 RFICR IR 957 Bi8 @A @ G
FT oPd = AT Tt e O QIR QAT BCge POyl 9 Oogd @ ¥EL
RIS GG d og ReHo 2ozl e fes 75 T, Q AR 827 AP A
f<5I3T 2ftR YR IO CTAIAR TR ] ATIT To!|

LIEIRES

Constrain: *MiRIR @t @t @3 HifoF “fFemn i@t org 399 @@t ANfifo
GOl @l F F, OIER I PACGIA YR el ogiod e oREReET M
TRAO? | AFA: PG AT 9 A FACGIAE A 4T QA

Correlation: 23 3! OOIf¥F T, ST I B4 FT @ TF I @A AT O3
IRTEPIA 611 @A AT QIR IV STF J& 07 GIREIA WiR) (T 96 9
THOR TS 9T @IfFerd ol e AFtes @ifterE akm @clfts
IREIES Hitg- @Fq @F4: I9 @A CRERT 97 90 T ITo WS 9R 99
Tt a0 A
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Element of reality; II8IGIT JBRET TII @K SAMaeferns S (Building-block) ReIR
TAZIo  F- @IA: BSOS FO FoFb Wit SAMIET I I @R, OF ERIGHA
org SeimitTd Ry QREr GTam weve o i@

Entanglement state: RO HEOET SAMAef @Al @RIBR GOE JiRE™E
IO AG 047 PevEd SoimAef Rio SRR M 9 9 60 J ToAmA 3fo
Entanglement state ¥ I3 FARI

Hidden variable: (PRIFGI ©Cg I¥A (PIAT @IV PEAIEAR (Phenomena) TR
opr={<fot T T I TARIRPTO & AN, TIF TP FALAPE CTAT FICA! AT
SAMIA 31 T S8R 91 1 9T FE @@IEALT 71 31 AP @ 8owo AI@ @Fa:
EPR 0|

No-go-theorem: ATISRF no-go-theorem T Q@ I 0y @AMT g 87 wFIF P
AV T W, T IBE (Physically) 87T 391 5789 731

Non-locality: PN ©Cg Iell F, W JOf{F &oIo7 GFT @Al EAl- It
AT gOI8 oglA Ay T4t I af 932 25 SAmia Reeffet ey oRi¥o 8 OivE /s
ORTFF @I 0 @ @FA: QAL Bog v SHAMIET o[kZ[|

Polarization: IR @ @A TGOS Sy 9o [ew Qe @it
foer +1fo7 717 QBRI SAMIEs cPea 9 @RI a1 1 93 I oFAoT CIeET
(Oscillation) SRS F=-fAorar It 91 1 @At oo o3 @ed e T
Fﬁ‘@%ﬂ’ (Perpendicular) XJ1

Quantum superposition: (PRSI AR =@ @RITE O0gd APJOH T BI| 23
Oolf4F CULE T4d S (Superposed) FI1 2, 04T ORI AFIIL GHH AFTO <7 w=L
R0, GIEAr GRS GOb M IFEF CHOHF T J, OIS FARAHT I <3
Q FARFARTIEA CH0Rf TSI W0 TR FE QR DI A5 IZ! AT o A
Al @] O IV TACO (G OIMF JAFARTHT (St I QIR BIOF TR A3
Siqco A

Quantum System: (N ©F JF GBS G509 JBIOM 8 NFIN I RO
BIebw @t IR OB B@EF 936 R IBI0R 3941 IBI0R FHod 8@ 9F I G
T Q3R OIHR T ¢ e A T T IBMHET 07 97 =7, A At
GR T8 IRET o @ [(zg 380 4t 9 NI IBI0T W EIBF GoE
BRI G0
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Thought experiment: (PICAT ﬁ%@ﬁm A i e 819 96t IS 58 giefae
ST V1K, @A FFAT I IS & AFo A@ 9ff IR 93T fB1-250 &8,
17 IBI AIFY Q@A Foig 4|

Jowol P @14 9 AAH0 FPHC I (AN TF T, AT DN 9R iy
IO TP PIAFT AT AP TSI OO TIARA|
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