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RIEJ LR A B R A RAER, MARBE S RAZHMA A T
SHEW. —SeEEE BTN —EPR RS, XE—MEFRRI. B
DHESS =8 155 4 B4 AWIE, H¥BRABRARENNAREES 43, Wi
REESHIES 6 3 (PL ) AP 7E (BREGTRTHE 255, X4
BY Tt EEEMAMNRZ L. FXE I H 4 Coulomb BUHFHIE, HA%I
9 13 85, XETHEU A Born LRI B M4 BB HEAT HLAR.

FEWRNETE, —HEMETHEAERTHFRERNTSHE. Xk
NAEEESHAELTWIRES R B—FE, ¥NTOBHER T ¥R
R (AFEEAIILARMERLRER WEPEERENMEN. Flm, K
F Co IET WL, BEAGPHFREERTIMTRIFE, AWMERR
JEW Schrodinger 2B #14, N (=3) # F %7 9 Greenberger-Horne-
Zeilinger (GHZ) SIIRMXMER, RT-TRESTRE. W, HTHH
EERPER R T Bt S EERG B THRAEBEXAE. XTBEUR
XA VR SR RS T, TEHR R IRE A, Rk
BB E R, FARBRETHHE.

BFEWERY, EEH—HEFE BFH¥NEBIEHA S0 FWHF. #Hp
B —T BRREAR P — B3R BT 20 R LR R, SEH R
AR,

L SR FISHEAE 100 F4EZER, D. Kleppner & R. Jackiw O,

“Quantum theory is the most precisely tested and most successful theory in

the history of science. ”

REBTH%CEBEMEERARY, HTEFHFOEAESHER B
R T R SEERNGIHE R, BFSSMEEMNE RS, FrEEx
%) SMIBHEERLKR™EMRKA, AM1ZEZERAMRAME. Fi N Bohr
Bt . _
. “Anyone who is not shocked by quantum theory has not understood it.

MR T IFRAESAERNRE, —HERERENSL. MASHESL4E+

® D. Kleppner and R. Jackiw, Science, 289 (2000), 893.




EZ 4 EPR (Einstein-Podolsky-Rosen) £ OH! Schrodinger 7S£ B OR A
] . .
XtF EPR #2144, M. A. Rowe % (200D® M TINTFRIR:
“Local realism is the idea that objects have definite properties whether
or not they are measured, and that measurements of these properties are
not affected by events taking place sufficiently far away. Einstein,
Podolsky and Rosen used those reasonable assumptions to conclude that
quantum mechanics is incomplete. ”
R —BBtE, Fe—HEEE Aol B Py, B
“Starting in 1965, Bell and others constructed mathematical inequélities
whereby experiments tests could distinguish between quantum mecha-
nics and local realistic theories. Many experiments have since been done
that are consistent with quantum mechanics and inconsistent with local
realism. ”
Bell S REROCHHR W ERLER SRFH¥IT ERE I ERN. Bell R
FREXN 2 BRFHRHARYUES (BIRED) WO LM, Greenberger,
Horne & Zeilinger %¢ Bell (I TAEM T #S™ P, M1 T N (=3) £F A%
a4z (GHZZ), REABRTF ¥ EA N ENFH BN R 5 LR
FIEC®. FERMTEMNERGETFHETH L, M5EHRLERRE
FIEO. A. Zeilinger L SR FiEHEA 100 FEH X HEOFEH,
“All modern experiments confirm the quantum predictions with unpre-
cedented precision. Evidence overwhelmingly suggests that a local rea-
listic explanation of nature is not possible, ”

Schrodinger MAFE — O R M T — A8, B “BT X B R 2

@ A. Einstein, B. Podolsky and N. Rosen, Phys. Rev., 47 (1935), 777.

® E. Schrodinger, Naturwissenschaften, 23 (1935), 807-812, 823-828, 844-849; I ¥ X W,
Quantum Theory and Measurement , ed. ]J. A, Wheeler and W, H. Zurek (Princeton University Press, NJ,
1983), p. 152~167.
A. ]. Leggett, Science, 307 (2005), 871.
M. A. Rowe, et al. , Nature, 409 (2001), 791.
S. J. Bell, Physics, 1 (1964), 195.
J. F. Clauser, M. A. Horne, A. Shimony and R. A. Holt, Phys. Rev. Lett. , 23 (1969), 880.
D. M. Greenberger, M. A. Horne, A. Shimony, and A. Zeilinger, Am. J. Phys. , 58 (1990),

006 e

1131,
N. D. Mermin, Phys. Today, June, 1990, p. 9~11.
J. W. Pan, D. Bouwmeester, M. Daniell, H. Weinfurter and A. Zeilinger, Nature, 403 (2000),
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@® A. Zeilinger, Nature, 408 (2000), 639.
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TEAY ROBRRTHENEINEOER R, R “GR7 (classi-
ca) 5 “ZIR” (macroscopic) [EENR]. HER, EFHFENELRELHT,
FEAEA] & A WR BEF2 W R B Y Schrodinger “3A702, H. D. Zeh #1 W.
HZm&M@%mmEﬁ?(kmmMm)%Q%ﬁ %Y QUNLR I i ]
. MWATAK®.

“States of quantum systems evolve according to the deterministic, linear

Schrédinger equation
i dlp =H|p
That is, just as in classical mechanics, given the initial state of the sys-
tem and its Hamiltonian H, one can compute the state at an arbitrary
time. This deterministic evolution of | ¢ has been verified in carefully
controlled experiments. ”
R AATHE e, BT SE 7R R A A] 3k e 5 R B R AR A, T3
T HEREHE. E—RELT, AAERNBIERETFEMS. Xk, Myatt
SEHO,
“The theory of mechanics applies to closed system. In such ideal situa-
tions, a single atom can, for example, exist simultaneously in a super-
position of two different spatial locations. In contrast, real systems al-
ways interact with their environment, with the consequence that macro-
scopic quantum superpositions (as illustrated by the Schrédinger’s cat’
thought-experiment) are not observed. ”
XMFRFH¥ §$%mm%%§$%%%,RImu(%m)ﬁﬁL
“The apparently strange predictions of quantum theory have led to the
notion of ‘paradox’, which arises only when quantum systems are

viewed with a classical eye. ”

C. Tesche 5@,

® C. Monroe, et al. , Science, 272 (1996), 1131.
®@ C. H. Van der Wal, et al. , Science, 290 (2001), 773. ]

@ H. D. Zeh, Found. Phys., 1 (1970), 69. W. H. Zurek, Phys. Rev. , D24 (1981), 1516; D26
(1982), 1862, '
@ W. H. Zurek, Phys. Today, Oct, 1991, p. 36~44; Rev. Mod. Phys. , 75 (2003), 715.

® D. Giulini, E. Joos, G. Kiefer, J. Kipsch, L Stamatescu and H. D. Zeh, Decoherence and Ap-
pearance of A Classical World in Quantum Theory, Springer, Berlin, 1996.

® G. J. Myatt, et al. , Nature, 403 (2000), 269.

® R. Blatt, Nature, 404 (2000), 231.

C. Tesche, Science, 290 (2001), 720.

L

-



“The paradoxes of the past are about to the technology of the future, ”
MTED], XM EE, —SIXMAERS, AnRFEER (BF
HHE, B FaEsS, BFER, E7HE%, B EIESE, EIMRL

UK, REBRFHFEET Z MR L TIBBUGR AR R, 19 #
ERYIBME R BB EEEE. BF NSRS TARLH THERIE T K—]
B2, ERIEREE AN R SUR A B M g E& %43 T
BTFHFIFEE, EATRXAAIH#F S AR EBRFWER. AMINICHE
Feynman #0F &K -

“We should always keep in mind the possibility that quantum mechanics

may fail, since it has certain difficulties with philosophical prejudices

that we have about measurement and observation. ”

Besh, BFHEE SHSHENTFE, BRMERO. XTRBFHENSE, B
R—AFERBERNAEFERGEER—I42. Ead Ed AR Re AR R
(BEEEY hPTiL:

“BixgAGES, ERETREE.”

FERE—BRRF, AMINT BRFFYRAEREXME I HERRAR, Sk
HEARAPER AR,

HETLERFHEF R
2007 4£ 1 A

® G. Amelino-Camelia, Nature, 408 (2000), 661,
® M. Tegmark and J. A, Wheeler, Scientific American, 284 (2001), 68.
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SFSFRN A B AR L. RIS W — B A 4 43 RARSERY
DEERERF BT HEXAER. S, BEPEE, BF54FEmmEor
W, JFEFREM SRR HREARMETH . RTFWHEY. fF%H
BPEWYE. MRPIE, EEPME. KEWHE. M UYE, REWHE, BFEE
Rhaeas, scredERUBEE

RTTTER T 128 9 RIER, R A ZRBIX A LA TS 47 WS BT
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WEMILSER. FRE, WA ABBIETFRT AR ERNESYEE,
RAVEABET I aBg%Ek. Sh, 2BEZH7 “EH2HBHTEHR
HERR?” “I2BIRBER, KRR 477 SRIERWAE, B3
R T EIRSEAFH B ARG EAASE, T80 R X BUA 5 SCHA A B e
A

BEEDIMIRA LS. RGBT HEEARMINARDE 20 a2 20 FIR08
SRR, RS ESMERT N 2RISR &R U TS FTEAR S I S5 o i L A
BB A AR REE, ([EESRT ARSI Y HEER, —
HAEEEINSE. BATESHESED, HERRT A SRMENS e R
BAABEENHERE AERLE—SBBEEEARTY (0 Nature, Science,
Phys. Rev. Lett. %) FARWIHB—RIRE. —HHEH, RTFRBFHEEARME
AMBEIENSE, SABEMEIHEEELIEERS (245 EPR £, Bell 7%
R, BT HEPHIEE RSB, Schrodinger JEASTEA VLR B _F#952 B,
MM SHARHW (which-way) £, 1E 95 2 4% 0 I 56 8000 52 56 )
B, %], XEREAHTANEFERET HEOEAELMES, UERET
HEMERAEWER. B—FE, —RIAIFHERBFRARAGHER, 6
W, 430k, MIAERNE . Josephson WA X5, FHEXRZIMETF Hall
N, FIEMSHE, BoseEinstein EHR%. HEHMARABEEREFE.
fhHE 21 ), BFHEWEAESEMAE, —HF WL ERENET
£, B, BFSTE, BTEERS%S,




PP X B3 e R AT NS . — BB T2 B A HE SR R i 2
WEE MMM RS, REREANZEEE, ERNEAINEE - BRALS
RIE BFHEMHE—SEE, BFax 21 e AT SCHA BRI K
Wi, B—iE, MIBD, BFAYXERRABNTS, CRTHERIERR
ERH. S5, ANINHE T 33 A M AR IR B SRR, {EA] LAAH
- ME, BLEMIASHYREERROES T, BT HSOMSKRTERER
£,

RIER BT SRR SR, APESR GFHURED BTHK
BEMEY. % LESTENRBELIRTHENHE—SRANSES, B
MAEAFRAEBLSBF A RN I ES LS. FEPEETEEERTAS
J&» FTLAHBIRRI A 5B T 126 & AT S BT 5T TAE.

A RBEEZTEI T A NERT /28T 40 EL2RERK. 1F
CR— U, BRI RAT TR RSN T B C R B — LR k.

* * *

BRI RS HE, BUTREE, BfhAr W8 FaEy, i
27 ITEARMET RUN—FREREN, FRIBRTFEBMR, mK
BB MTREEE, R H TR .

W KBRS A RMAIETNE R, REAAEIE. “URIPR7, BiE
W4T, MASHHEE. RWEM, “SE” AR—HTR, MEMNREE “F
R, WA, N TEBUBBTRRE T/, SIS ARIAE TS i
SRR, (BRI RS, BRI AEHBEE BTIR? B TR, RITHW
YEERERARAERL, RUE—FBRH, MIB—AABRISIESCERG R
BASNRE S K ET.

HFAAR, BMRLA%bERUREANREFR. 242 R,
SR AT A B R RS R BTN, —ANTROSOR, B 5] S 1R B AL
WEEE, EEHCHERBE—EHIRAS, BESHNERESHITARIA
BB ARAREPEA— M FES TR, MREEESHRE S
SERRANT EPRAR. HRERVESLHRET RHERERYE, HENE
RORFXFMTIE, e an 8%, AOERE—MRRTERTE. 7l
R, EMEAET, WORER, SATI LS BRSSO TR 1 A48
M. MR ERG TR S FRRLT S R ARk, IRRER. Blgs
T HEBRMERREB LRGN, XTROEMSEE, RAEINER. M aRE
HASERBANEEERTRE

B TANR, BALSEBAMAEERENTILER ( “REBRW
T8, MRIEENERELERHIORA. —IBSES LIRS B % A &8
SEEFAEEIME. RIBE, WEWANSRESES, ERATRZEEE, tATE
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BHE. XA, FERRTEETREZENIA ISR INF AR TR 5 7
Be. XX THFAUERMAS BEREERN, BREIMEBEKNZRFAINERR
BT “HZPRE, MZBFd”, IR “BREM, BRAREH".) BNKEH
FHRBTHEA XA, Heisenberg i “MEERFifidzd.”

BERIERYE AR, A LEIITHESREWNE. MEEMRES
BFRNPIT, [EEL R REEN R TR, _

MEEERYE, BUTHFR— D IRESAFREN, MARFEVEENINL
o2 JREERMARN. BMEE, —UEE, AMEESEERSHE, RAHE
WAL PSR, BB — R, R h THUT A O X R ERAR K 5k .
BESh, PRFHEE, MAESFAEXTHAMARABNWRGRRERV, #T%
b, MUZE ST BRSO, T EL2E A X TR Vh A ERAR th B IR .

EHFENAR L, EONTRETHEIROARYIERELH, RIAIER
- RERBIHRBHRER, REBRAFE, RATAZNZE. RABRGeEFEM
B (BT (R HFFHRIERDEM “BEDR”, XIFESKZHA.
(BIIE AT ZRAE AR EKRRE (B FO¥FEHE) B4R RTHERN
GRS, UL BL BTSRRIV AT S i SR B AR 3 2k, (EX TR R AR
f9.) EUBINREAI RS EREITEE, B “WBRL”, FEORSHEXF
MR RO B IR B TSRS, XMIET T RRMEFENFHT, FlnHE
ST HERMAIESR, HEHEEBORE ( “FHTREMBETE, KAETK
TiZEFK”D).

RSN, BREEZSN, BRAVEER LIRSS TR, —1 %
SBABILREBHA, WPH2RARE, BERSHETRLRE. X FA
TIEHARAER, ERARADZHAZPRECINHNERR, W—HE
R, APMEZREBWHBUN, EPR—MREREEN, —BREFEHFTANE
BEARTHRATHREHTRE, MARBEER —HERNMIRLXERGEE. R
HOASZ WA S, MR — MR, R B SERREA X
W—ERER T, X “BEREH7, “ZHAER”, HEHE “BARK
W7, “SREEE”. RZ, RASEMELERIANE, RBERER—5.

RN ER LT RER WA RS —R—E R R R R R R
WA, XX T RSPPIMANEZREMA, SEREUERREf]. 5—
BRFMRGET ZEMRESEREE RRAEMPIRA), IR ZXEENH
HEHE, ZERBRKREED. BMEZSMNHOLIR S, EELSBIRELE
K. DR EEARLRER, EREESHRENE, RO SR 2EEES T
EETR. H0, R P. Feynman WEF H¥BEFRSHIL, MEMERFRE

O RAET - M¥ER, “F, BZTH, WEFTHE; K, Kbz, WETFK”
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MBS, BETH, REZFES, MNHEZHRHEMIT M TR BEE
BEgEtHL, FRFEIIRE—EBIAMTENRERE, TeEsCf R LU TR
THOEE, W —OI RS H— MERN TR, T UL, STRINFH
S HPRM, AR SO T B A A A SRR T AA
WL, XFEMRERAKTR. BEROEBEY, REXEREELE, X
BEMRER L R, EEMIRMETEZENARIFRIT. SR, XERFEHF
A—EHAEHEE, ENTERUFAA DNRIEEHFHA.

BIERREM R, BiFBE AR, RETHEXE—TTF, A LEEH
Rp2%, BELERE—AHY. BERUAAEMEZRAEE, BHMER
BEH. BT H¥FBERLERE, EIFREE. FPHERMNEM BRI E
AXBIR% BRNESEEHRLZE, EEUFLHENTLBETFH, MiX
A EBRARBEARENZETRER. EA 20 #42 50 £, BRERHRITR
BTFH¥REMNSRERAR. HRIbRA ST “BTY AR, “&
FHERNR EHTRE”. XA RHmME, BiRBREEPFEARDRE.
RMBFSTAE R EE LS TR, BT TROERERXFRL. ERPIEFELR
OFIBERFR AR L, BRT (BTH%) (k. T, 1981, Bgdipiit). 90
ERY, XMERFEAR. ERER, REGHFELR, WERREMEEKV
B, MT s, SCERIEH, KB TREFNZCR. HERZE, REEEE
—F i ERERE, AT THEE, AANREREGE T HEEZKTFU
EEFRE (BEE. B, BULRKEHF &4 —RERYEE TSR
THRMTIR. ZBRETILURER, PIARENEREEER.

AWM, 40 FEHERIE. ROMEERERKER ENZXES, REK
HEF, SEHERMEL, EERKREE. RITTERKRYE A TOEN T
s, W ARKBERSC SRS EATR. BIEJLEHER, RIWERT. —
AER, MEHEREEE, RATEBRESR, ~MTRENFENHT, B
BEAY TR REZR ERFERIEZER, RIUFAARRNYIEARZES. X
ARFREILRANE 1, EA—IE0, REFETFER—N. “THERAK, 7
ERN. WERMERREME., ATEHEUERR, EanEFDR.
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Bim, REEFR, ESHMLSRFRENXR, HRESHRABHLR, 5
TRIBER A S RAE SR RR, Hellmann-Feynman EH, HRBME, &
FHTEARETUNE. BB —EMT RIEEEY. TR M2uR
BT EMAR B, SHERMTERS IS h W EEX, Born ITMINE M
FAFSE, EMT BRI, .

AT HBTRERRABGA RSN, HhRHTERNESEME
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RB N LR
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