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AHHOTAIUA
PaCCMOTpeHa B y‘-IGGHBIX nejx 3ajiadya 1o U3MCEpCHUIO MOJAPU30BAHHBIX (bOTOHHBIX IIOTOKOB C
Pa3IMYHON MOJApU3ALMEH ¢ TOMOIIBIO OJJHOTO M TOrO K€ MOJsipu3aTopa. BrlunciieHUs BEPOSTHOCTH
MPOXOXKACHUA 3THUX (bOTOHOB MPOU3BCACHBI C UCIIOJIB30BAHUCM HpOCKTHBHOﬁ MaTeMaTHuKU KBAHTOBBIX
BBIYHMCJICHHH.
Thetask of quantum computing
Putenikhin P.V.
m55@mail.ru
Abstract
Considered (for training purposes) task to meathueepolarized photon streams with different
polarization by the same polarizer. Calculating pinebability of passing these photons are produced
with the use of projective mathematics of quantwmguting.

Kirouesrle ciioBa
KBanroBas nnpopmaTuka, BoJHOBast GyHKIHUSA, KyOUT, TOISAPU3ATOP, IPOEKTOP

B OonpbmmHCTBE Y4YeOHMKOB MO KBAaHTOBOM WH(pOpPMATHKE NPUBOMATCS MaTeMaTHYECKUE
BBID@)KEHUS U1 aHalM3a KBAaHTOBBIX cXeM. /[l Jiydinero NOHMMAaHHS MEXaHHW3MOB KBaHTOBBIX
BBIUUCIICHUI pPaCCMOTPUM B MOPSAJKE MPAKTUKyMa OJHY M3 YACTHBIX 337a4 110 U3MEPEHHUIO COCTOSHUS
MOJISIPU30BAHHOTO MOTOKAa (POTOHOB. B 001eM ciydae mojasipu30BaHHBINA MOTOK (DOTOHOB MOKET OBITh
OIMCaH BOJIHOBOW (DyHKIIMEH CIIeTyIOIero BIaa:
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Kaxnprit u3 ¢GOTOHOB paccMaTpuBaeTcs Kak KyOWT, OINMUCHIBAEMBIH OSTOM BOJHOBOW (YyHKITHEH.
Koadduunents! o u f y Bcex KyOUTOB OJMHAKOBBIC M B MPOLIECCEe PEUICHUS 3a1a4l OyAyT MPUHUMATh
HEKOTOphIE OomnpeenéHHble 3HaueHus. [ u3ydeHus MexaHu3Ma U3MepeHusi (POTOHOB BOCIOJIb3YeMCs
MU3MEpUTENIeM — TOJISIPU3aTOPOM, HAKIOHEHHBIM K Topu3oHTanu mon yriaom 3(0°. DTOT moispusaTop
MOKET OBITh TaK)K€ OTTMCaH BOJIHOBOW (DYHKIIMCH, B HAIlIEM Cydae UMEIOIICH BU/:
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HpOGKTOp TAaKOIro I/I3MepI/ITeJI5I, COI'JIaCHO MatTeMaTHUKEC KBAHTOBLIX B]')ILH/IC.HGHI/II\/'I, HUMECT BI/II[:
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I'paduuecku mccneayemblii KyouT (cuHsist ctpenka) u moisipuzatop 3(Q° (kpacHas CTpeska) MOXKHO
n300pa3uTh TAKUM 00pa3oOM:
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Hccnenyemslii KyOMT Ha PHCYHKE IIOKa3aH YCJIOBHO, JUIS HEKOTOPBIX HEONpENeNEHHBIX 3apaHee
npoekiii o u . Ha camom nene BekTop KyOWTa MOXET HMMETh JIOOOH Yroi MO OTHOUICHHIO K
nossipusaropy. HampoTtus, ncnonb3yeMslid monsipuzaTop uMeeT (GpukcupoBaHHBIN yron HakiaoHa 30 k
ropusoHTanu. JlefcTBue, KOTOpOe MOJSAPU3ATOp OKAKET Ha HCCiIelyeMble NPOU3BOJIbHBIE KYOUTHI,
COTJIACHO MaTeMaTHUKE KBAaHTOBBIX BBIYHCIICHHH OITMCHIBACTCS TPOCKTOPOM:
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[MTocite mpeoOpa3oBaHusl MOIYIEHHOTO BBIPAKEHHMS MOXHO YBHJIETH, YTO IMOCIE MPOXOXICHHS dYepes3
noJisipu3atop (MPOEKTOp) UCCIIEAYEMBIN KyOUT Jy™> mepeiAE€T B COCTOSHUE MOJIIpU3aTopa [y>:
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Wtak, m000if M3MepeHHBIH mosipu3atopoM (OTOH Mepemén B COCTOsIHME mpoekTopa. Ho ¢ kakoit

BEPOATHOCTHIO 3TO MPOU30LLIO? BeposTHOCTh MPOXOXACHUS KyOUTa depe3 MOoJspu3aTop HaWaEM 1o
dbopMyIie, mpeIaraeMoii MaTeEMaTHKON KBAHTOBBIX BLI‘-II/ICJIGHI/II/I
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Hccnenyem Temeph C MOMOIIBIO ATOTO YpPaBHEHHS pa3iMdHble KyOWTHl. J[f0OOW W3 3THX
KyOMTOB TIOCIIC TIPOXOXKICHHS uyepe3 mojsipu3arop Oyner Haxoauthes B coctostanu (1). Hampumep, B
MpOCTEHIIeM cily4ae, KOrjia KyOUT KOJUIMHEapeH MoIsipu3aTopy:
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JICWCTBUTEIBHO, €CIM KYOUT ¥ MOJIAPU3ATOp NapayiieibHbl (COOCTBEHHBIN MPOEKTOP), TO KyOUT OymeT
nepeBeiéH B €ro COCTOSHHE JOCTOBEPHO, TO €CTh 4Yepe3 3TOT MOJSIpU3aTop MPOUIYT Bce (POTOHBI
MOTOKA.
PaccmoTpuM KyOuT, OpTOTOHATBHBIN HAIIEMY TOJIIPU3ATOPY:
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BeposTHOCTh MPOXO0XkKAECHUS Yepe3 MPOEKTOP TAKOI0 OPTOTOHAIIBHOTO KyOuTa:
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Tak W MOMKHO OBITH. €Cu TONApHU3aTop (IMPOEKTOP) MMEET MEPHCHIUKYJIIPHOE HAMpaBiICHUE K
¢doronam, To H1 OJIMH (POTOH HE MPOIAET Uuepe3 Hero.
Ecnu yron mexnay kyoutom u nosisipuzaropom pasen 30°:
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TO BEpOSITHOCTh ITPOXOXKACHUS KyOUTa Yepe3 STOT MOJIIpU3aTop OyAeT:
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[TpukuIOYHO, <«HA TIIA30K>» ATO JIETKO MPUHSTH! Ky6I/IT U nipoekTop (MOJSIPU3aTOP) MOUTH MapaIeIbHBbI,
OJM3KU IPYT K APYTY, TOITOMY (DOTOHOB IPOHUAET JOCTATOUHO MHOTO.
PaccmotpuM Teneps KyOUT, HIMEIONTNHN TTOJISIPU3AITUIO 1o yriioM 15° k HameMy IpoeKTopy:
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BeposiTHOCTS poX0XkKI€HUS Yepes npoeKTop TaKOT'0 HAKJIOHHOTO KyOuTa!
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31ech yroil Mexay MOJSPU3aTOPOM M KyOMTOM emié MEHBIIE, YeM B MPEIbIAyIIeM MpuMepe, T0ITOMY
npoia€T emé 60mbIe GOTOHOB, YTO TAKIKE BBHITISIIUT MPABIONIOT00HO.

PaccMorpuMm criepyromuii  KyOMT B COCTOSHHM |y>=|1>, TO ecThb KyOWT, HMEIOIINI
BEPTUKAIBHYIO MOJISPU3AIINIO:

A

1}
W)=l i_\

H-LH‘\\ )
1 N =20+
y
y 30 \ |()»
4 11
0 53 3
E

OToT KyOuT 06pa3zyer ¢ nossipu3atopoM yroy 60° u mpoiaér yepe3 Hero ¢ BEpPOSITHOCTBIO:
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Yros MeXay KyOUTOM M MOJISIPH3aTOPOM JTOCTATOYHO OOJIBIIOHN, IIOATOMY BEPOSITHOCTH MPOXOXKICHUS
KyOHWTOB 4epe3 MoJIIPU3aTOp HEBEIHKA.

PaccmoTpum apyroit KyouT ¢ OasWcHOWM mosspusanueit - B coctosHuu |y>=|0>, To ecTb,
HMMEIOLINN TOPU30OHTAIBHYIO OIS PU3ALUIO!
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BeposiTHOCTB €ro IPOX0KICHHS Yepe3 MOSIPU3aToP:
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3mech y)Ke MOXKHO 3aMETHTh COBIaCHHE. Takylo kK€ BEpOSITHOCTH TPOXOXKACHUS HMeeT W (POTOH,
umeroruit yron HakioHa 3(0° k BepTHKaIbHON ocu. W 3TO coBmageHne He yIMBUTEIHHO, BEIb 00a ITHX
(dhoToHa 00PA3YIOT C MOJAPU3ATOPOM OJIMH U TOT ke yrou - 30°.
Emé omHo coBmajeHne Mbl OOHAPYXHM TIPU PacCMOTpPEHHH (OTOHA, KOTOpPHIH oOpasyer ¢
TOPU3OHTAIILHOM 0Chbi0 yros Muayc 30
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Oror (QOTOH MPOUAET uepe3 NONAPHU3ATOP C TAKOW KE BEPOSTHOCTHIO, YTO U BEPTHKAIBHO

MOJISIPU30BAaHHBIN (POTOH:
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B »TOM coBmageHuu TOXE HET HUYETO HE YJIMBHUTEIBHO, BeAb 00a 3THUX (OTOHA 00pasyrwT C
MOJISIPU3aTOPOM OJIMH U TOT ke yroi - 60.

B 3akntoueHne He0OXOAMMO 3aMETUTh, YTO MOJIyYEHHBIE BEPOATHOCTH OTHOCATCS K (POTOHAM,
MPOIIEAIINM Yepe3 MOAPU3aTop. A 4To MPOU30LLIIO0 ¢ (POTOHAMH, KOTOPhIE HE MPOILIN Yepe3 HEero?
OTO JIETKO BBIICHUThH HKCIEPUMEHTAIBHO, €CIM MCIIOJIb30BaTh PaCILEIUIAIONUI noispu3aTop. B atom
cllyyae ocTajibHble (DOTOHBI Bce 0€3 MCKITIOUEHUS POMIyT Ha €ro OPpTOrOHAIBHBIN BBIXOA. TO €cTh, BCce
(GOTOHBI, HE MpOUIeJIINE 4Yepe3 Hall MOoJIAPU3aTOp, HMMEIOT IMOJSIPU3ALMI0, OPTOrOHAIBHYIO K
noJsipu3anuy npoieamnero ¢orona. CooTBETCTBEHHO, BEPOSATHOCTH MX OPTOTOHAIBHOTO MPOXOXKACHUS
paBHBI PA3HUIIE MEX]y MOJHOM BEPOSITHOCTBIO — €AMHUIIEH M BEPOSTHOCTBIO NMPOXOXKAEHUS (HOTOHOB
4yepes Hall NoJIsIpu3aTop:
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