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AHHOTaAIMA

DTa KHWra TpEACTaBIsieT MO  YHHMKaJIbHYIO  (opMydy,
OTMCHIBAIONITYIO 3aBUCUMOCTh KBaHTOBOM 3(h(peKTUBHOCTH UCTOUHUKA
SHepruM oT Ko3(pduIiMeHTa nepeHoca SHepruv U KoapguimeHTa
oTpaxkeHUs1. B Hell n3y4aloTcsl OCHOBBI U TPUMEHEHHE 3TOU (hOpMYIIH,
a TakXe pacCMaTpUBAlOTCSl €€ TMOTeHIMad U TpeuMyIlecTBa B
Pa3IMUHBIX OONACTSAX HAyKW W TexHosmoruu. KHura mpeaHasHaueHa
115 BCEX, KTO MHTEPECYETCS ONTUYECKOU MOJIpU3allient U CTPEMUTCS
K pa3paboTke Oosee 3(p(PeKTUBHBIX CUCTEM U YCTPOWCTB.
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Beenenne B KBaHTOBYIO 3(P(pEKTUBHOCTb UCXOISI
U3 MOEU YHUKaJIbHOU (POpPMYJIbI

Pacimpenue npumveHeHus Moen (hopMyJibl

B PA3IMYHBIX O0JACTAX HAYKU U TEXHOJIOTHU
[Mpumenenue (popMyIbl B 0OIACTH SHEPTETUKU
KoHel 03HaKOMUTENIBHOTO (pparMeHTa.
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Hoporoii unrarens,

S paj mpencTaBUTh BaM 3Ty KHUTY, IIOCBALICHHYIO MOEU YHU-



KaJIbHOW (popMYyJie, ONMCHIBAIOIIEH 3aBUCUMOCTh KBAHTOBOM 3(h-
(peKTUBHOCTH UCTOYHUMKA SHEPIUU OT KO3(p(pumeHTa nepeHoca
SHepruv u ko3 duienTa orpaxeHus. B 3Toit kHUre Mbl BMe-
CTe TIOrPY3UMCS B YBJIEKATEIbHBIN MUP ONTUYECKOM MOJspU3a-
IIUM, U3yYUM OCHOBBI U TIpUMeHeHHe (hOpMYIIbI, a TaKKe pac-
CMOTPHUM €€ TIOTeHIMAI U TPUMEHEHHNE B PA3JIMIHBIX 00JIACTIX
HAYKU U TEXHOJIOTHH.

Mup sHepreTku, CBSI3M, MEAWIMHBL M HAHOTEXHOJOTH
OBICTPO Pa3BUBAETCS, M HEMPEPHIBHOE COBEPIIIEHCTBOBAHUE CH-
CTEM U YCTPOWCTB CTAaHOBUTCS Bce Oosee BaxkHbIM. VIMeHHO 1o-
3TOMY 3Ta (hopMyJia UMeeT OoJbiIoe 3HaueHre. OHa Ipe1oCcTaB-
JileT HaM MHCTPYMEHT Il ONTHMU3AlMY Tepeaavyd SHEPruu
U co3ganus Oonee 3((PEKTUBHBIX CHCTEM U YCTPOKCTB, KOTOpPHIE
B CBOIO OY€pe/lb MOTYT MPUBECTU K HOBBIM TEXHOJIOTUSIM U pe-
IIEHUSIM aKTyaJIbHbIX ITPOOJIEM.

DTa KHUra IpeJHa3HaYeHa 1js BCeX, KTO MHTepecyercs (pu-
3UKOM, ONTUKOW, SHEPreTUKON WJIM JIPYTUMH OOJacTsIMHU, Tjie
popmyna moxer HailTu npumeHeHue. HezaBucumo ot Baiiiero
YPOBHS1 3HAHUI, s IPUIJIAIIAI0 BaC HAa 3aXBAThIBAIOIIEE ITyTellle-
CTBUE B MUP ONTHUYECKOU MOJISIPU3ALMU U €€ PUIOKEHUN. Mbl
OyaeM u3yuyatb OCHOBBI (hOPMYJIbl, aHATTM3UPOBATh 3HAUEHUS TIe-
PEMEHHBIX W MCCIIEIOBATh pa3InyHble 00JIACTH, IJie OHA MOXKET
OBITH UCIOJIL30BaHA.



OpnHako, He 3a0bIBaiiTe, YT0 (POPMYJIa SIBJISIETCS] BCETO JIMIIb
MOJIEJTBIO, & PEATBHOCTh MOKET OBITh CJIOJKHEE U COfiepKaTh APY-
rue (pakTopbl, KOTOPBIE HE yUTeHbI B (popmyie. IToaTomy BaxkHO
COXPaHATh OTKPBITHIM YM, TOTOBHOCTb K HOBBIM MCCJIEIOBAHUSAM
¥ TIEPEOCMBICIIEHUIO TTOJTyYEHHBIX PE3YJIbTaTOB.

4 mpennaraio BaM Morpy3uThCsl B yBJIEKATENbHBIN MyTh U3Y-
YeHHs ¥ MOHUMAaHUs 3ToN (POpMYJIbl U ee IpUMeHeHus. bynem
BMECTE WCCIIeIOBaTh, aHAIM3UPOBATh M 00CYXKIATh Pa3INIHbIe
aCTeKThl, YTOOBI MOTYyYUTh Oosiee TTyOOKOe TOHUMaHUE M HC-
TI0JIL30BaTh €€ MOTEHIMAN Ha TIPaKTHKE.

[TpuroroBbTECH K HOBBIM OTKPHITUSIM U BIEpe[, K BETUKAM
BO3MOKHOCTSIM, KOTOpbIE OTKPBhIBAET Niepesi HaMu 3Ta popmyiia.

C yBaxeHueMm,
VBB



BBejleHHe B KBAHTOBYIO
3(pPpeKTUBHOCTH MCXO0/I
U3 MOell YHUKAJbHON popMYyJIbI

KBanToBas 3¢p(peKTUBHOCTh — ITO MOHATUE, KOTOPOE UTPaeT
BaXXHYIO POJIb B COBPEMEHHOI HayKe U TeXHOJoruu. OHa ONUCHI-
BaeT CIMOCOOHOCTh UCTOYHUKA SHEPTUM Tepe/iaBaTh KBAHTOBYIO
SHEPruI0 YacTULaM, a TaKke BIUSHUE KOI(P(PUIIMEHTA MTEPEHO-
ca 3Heprud (K) 1 KoauireHTa OTpaxeHus (p) Ha 3Ty COCO0-
HOCTh. B 1aHHO 171aBe MbI IPEICTABUM MOIO YHUKAJIbHYIO (hOp-
MyJ1y, KOTOpasi yYUThIBAE€T KBAaHTOBYIO PUPO/LY YACTULL, TIepea-
IOIIMX SHEPTUIO, U OMKCHIBAECT 3aBUCMOCTh KBAHTOBOM 3(ppek-
tuBHOCTU (H) OT KO3 punIMeHTa nepeHoca sHepruu (K) u Koag-
(pyrieHTa oTpaxenus (p).

N3ydenune 3aBUCHMOCTH KBAaHTOBOM 3(P(EKTUBHOCTU OT KO-
s dulrieHTa epeHoca SHEPruu U Ko3(UIMEeHTa OTpaKeHUs
SIBJISIETCSl aKTyaJIbHOW 3a7auedl B coBpeMeHHou ¢usuke. B te-
YEeHUE JJOJITOr0 BPEMEHU YUEHbIEe UCKAIM MOAXOIYIo (hopMy-
JIy, KOTopasi Obl y4a KBAHTOBYIO IPUPOAY YACTHII, TIEePEIAONIIX
SHEPruio. 5 MpoBes MHOXKECTBO SKCIIEPUMEHTOB U HAOJTIOAEHUIA,
9TOOBI CO3ATh CBOI0 YHUKAIBHYIO (DOPMYITY.

Moi1 Togxo OCHOBBIBAETCS HA KBAHTOBOW MEXaHUKE U Ue-



SIX O YaCTUIIAX, CYHIECTBYIOIIMX B COCTOSIHUM CYTEPIIO3UIIUH, TO
€CTb HAXOJSIIIMXCS BO BCEX BO3MOXKHBIX COCTOSIHUSIX OJIHOBpE-
MeHHO. B moeit hopmylie 1 yuuThIBal0 3Ty KBAHTOBYIO TTPUPOTY
YacTull, YTO JejaeT ee Oosiee TOUHOM U JIOCTYITHOM JJI1 OObsIC-
HEHUsI peasIbHbIX SIBJICHUM.

Most yHuKanbHas opMyJia, yUUTHIBAIOIIAs KBAHTOBYIO MPH-
POIy YacTHll, MepealolIuX SHEPruio, OMUCHIBAET 3aBUCUMOCTD
KBaHTOBOM 3(P(PEKTUBHOCTA UCTOUYHUKA OT KO UIIUEHTA T1e-
peHoca 3Hepruu 1 koappuirienta orpaxenus. OHa mperocTaB-
JISIET HOBBI MHCTPYMEHT /ISl aHAJIM3a U ONTUMU3AIIAY TTPOIIeC-
ca repegauy SHEPruu, YTO MOKET IPUBECTH K pa3paboTke Oosee
3(p(PEKTUBHBIX TEXHOJIOTUI U YIYUIIIEHUIO HAIlIEN KU3HU.



Pacmupenve npuMeHeHUst
Moen (popMyJibl B Pa3JIHYHBIX
00J1aCTAX HAYKH M TEXHOJOTIUN

Tenepp gaBaiite yriryouMmcs B McClleJOBaHUE Pa3IM4HbIX 00-
JacTei, B KOTOPBIX MOsl (popMysia MOXET HalTH NpPUMEHEHMUE,
¥ PacCMOTPHUM €€ TOTEeHLMal M MPEeuMYIIecTBa JUIsl Pa3BUTHUS
6omnee 3PeKTUBHBIX U FHEProI(PPEKTUBHBIX CUCTEM.

OmHol 13 BaXXHBIX 00JacTei, rae popmysia MOKET ObITh ITPH-
MeHUMa, sIBJIsieTCs SHepreTuka. OHa MOXKET UCTIONb30BAThCS 1S
onpeaesieHus ONTUMAJIbHBIX 3HAY€HUW KO3((PUIIMEHTOB Mepe-
HOCA HEPTUU U OTPAKEHUS B COJHEYHBIX MAHENAX, TEIUIOBBIX
reHepaTopax M JAPYI'MX CHCTEMax, KOTOpbIE MCIOJb3YIOTCS IS
MPOU3BOJICTBA U Nepeauu SHepruu. [lytem ontuMusaiy 3Tux
IIapaMETPOB Mbl MOKEM MOBBICUTH 3(P(PEKTUBHOCTD IHEPreTHYE-
CKHUX cHCTeM U o0ecreduTh Oosee 3(pheKTUBHOE UCTIONb30BaHKe
pecypcoB.

Hpyroii obnacteio, TAe (opMyIa MOXKET HAWTH TMPUMEHE-
HUE, SBJISETCA IEKTPOHUKA M cBeToTeXHHKa. C HCIoNb30Ba-
HUEM Moel (popMyJibl MBI MOXKEM ONTHUMHU3UPOBATh Mepejady
SHEPruM B CBETOOMONAX, Jla3epax U JIPYruMX YCTPOWCTBAX, YTO
npUBeaeT K co3anuio Oomee 3(PEeKTUBHBIX NICTOUHUKOB CBETA



U YCTPOUCTB. DTO MOXKET UMETh BaXXHOE 3HAUEHUE /JIsI pa3/Iny-
HBIX 00J1acTel, BKJIIOYAsl OCBENICHUE, JUCIUICU W ONTHYECKYIO
CBSI3b.

Mos ¢opmyra Takke MOXKET UMETh IPUMEHEHUE B Pa3iIny-
HBIX 00JIACTSX MaTepraIoOBeAeHNs U HaHOTeXHomornid. OHa 1mos-
BOJISIET YYEHBIM M MHXEHepaM ONTMMHU3MPOBATh MaTepuasibl
Y CTPYKTYPBI, YUUThIBask X KBAaHTOBYIO IIpUpoay U 3pdeKTuB-
HOCTb [I€PEAAYM SHEPIUU. DTO MOKET IIPUBECTU K CO3AAHUIO HO-
BBIX U YJIYUILIEHHBIX MAaT€PUAJIOB C ONITUMAaJIbHBIMU CBOMCTBAMU
1U1sl TIepe/lauy SHEPTruu U ObITh UCHOJIb30BAHHBIMU B PA3JIMUHBIX
00J1aCTAX, BKJIIOYAsl EKTPOHUKY, SHEPIeTUKY U MEAULVHY.

Kpome Toro, Most popmyna MoxeT ObITh pHIMEHHMA B 00-
JIACTU CBA3M U MH(OPMAIIMOHHBIX TEXHOMOTMA. OnTUMU3alus
K03(pUIMEHTOB NepeHoca U OTPAKEHUS] MOXKET IIOMOYb yiTyy-
IIUTh Mepeaady 1 00padboTKy MH(POPMAIIMK B KBAHTOBBIX CHCTeE-
Max CBSI3M M KBAaHTOBBIX BBIYMCIIMTENIBHBIX CUCTEMaxX. DTO MO-
KEeT TIPUBECTH K CcO3/1aHuI0 Oosiee 3(PPEKTUBHBIX M HAJIEKHBIX
CPEJCTB CBS3U M KBAHTOBBIX KOMIIBIOTEPOB.

B 3akiouenue, paciipeHre NpUMEHEHNS] MOEW YHUKAJIbHON
(bopmyJibl B pa3snMuHBIX 00NACTAX HAYKW M TEXHOJIOTUM 0Oelia-
€T IPUHECTHU 3HAaYUTENIbHbIE peuMyiecTBa. OHa OTKPbIBAET HO-
Bble BO3MOXHOCTU JJIs ONTUMU3ALIMU TNI€pejaud SHEPruM, CO-
3nanust Oosee 3(P(HEKTUBHBIX YCTPOWCTB U MaTepPHUAJIOB, & TAKXKe



JUTS1 pa3BUTHS HOBBIX TeXHOJorvi. [IpomokeHue uccieoBaHuii
¥ pa3pabOTOK B TOM 0OJIACTH MOKET IPUBECTHU K pa3padoTKe 00-
siee 3(pPEeKTUBHBIX U IHEProd(PEKTUBHBIX CUCTEM, UYTO B CBOIO
ouepe/b MPUBEIET K YCTOMUMBOMY Pa3BUTHIO U JIydIlieMy Oyy-
IeMy /151 Halllel MJIaHEeThI.



IIpumenenne popmyJibl
B 00J1aCTH SHEPreTUKH

B npenpigyiieit rimaBe Mbl O3HAKOMUJIUCh C MO YHUKAJTb-
HOU (pOopMyJIOM, KOTOpasi OMUCHIBAET 3aBUCMMOCTb KBAaHTOBOM
s¢pdextuBHOCcTH (H) McTOUHMKA SHEPTrUU OT KO3 DUIIMEeHTa T1e-
peHoca sHepruu (x) u koadgduimenta orpaxenus (p). Teneps
MPUIIUIO BPEMsI PACCMOTPETh MPAKTUYECKOe MPUMEHEHUE ITON
(popmysibl B pa3iMuHbIX 00IACTSAX HAYKW U TEXHOJIOTUU.

OpnHo¥ U3 TIIaBHBIX 00J1acTel, rae MpuMeHeHue 3Toi hopmy-
JIbl MOKET MTPUHECTU 3HAYUTEIIbHBIC PE3Y/IbTATHI, SIBJISIETCS SHEP-
reTrka. MUpOBbIe SHEPIreTUIECKUE CUCTEMbI OKa3bIBAIOT OOJTb-
11I0€ JaBJIeHHue Ha OKPYXKaIoIIylo cpey U TpeOyloT MOCTOSIHHO-
'O COBEPIIIEHCTBOBAHMSI B HAITPABJICHUH MOBHIIIIEHU s X 3P eK-
TUBHOCTH U YCTPAHEHUS] HETaTUBHOTO BO3/IEHCTBUS HA OKPYXkKa-
oy cpeny. Most (popmyna npefocTaBisieT HaM HOBbIE BO3-
MOXKHOCTH ISl TOCTUKEHUS ITUX TeJIeH.

[Ipexne Bcero, popmysia MO3BOJSAET JIy4ILE NOHATH ITPOLIEC-
ChI MIEPEIAYM SHEPTUU B SHEPIETUYECKUX CUCTEMaX. YUUTHIBAS
KBaHTOBYIO IIPUPOAY YACTHLI, HaIlla (popMyJia IOMOTaeT HaM Bbl-
YUCJIUTDh U MPEICKa3aTh KBAHTOBYIO 3(h(PEKTUBHOCTh Mepeaaun
SHEPrur. DTO OTKPHIBAET HOBBIC ITyTHU JIsI pa3padOTKH IPdek-



THUBHBIX U 9KOJOITMYECKU YHUCTBIX SHCPICTUYCCKUX CUCTEM.

Harnpumep, npu npoeKTUpOBaHUY COJTHEUHBIX OaTapei, ¢op-
MyJla MOXKET MOMOYb OIPEAEIUTh ONTUMAJIbHbIE 3HAUEHUsI KO-
a¢pPpurmenta nepeHoca 3Heprud U KOIPPUIMEHTA OTPAKESHHUS.
brarogapst 5ToMy, MBI CMOXEM CO3[aBaTh COJHEYHbIE OaTrapen
C BBICOKMMM MOKa3aTeIsIMU KBAaHTOBOW 3(P(EKTUBHOCTH, YTO
npuBegeT K 6osee 3¢pheKTMBHOMY UCTIOIb30BaHUIO COJTHEUHOM
SHEPIUU.

dopmya Takke MOXKET ObITh TPUMEHNUMA B 00JIACTU Te0Tep-
MaJIbHOW SHEPreTUKU, aTOMHON SHEPreTUKU U JIPYTHX UCTOYHU-
KOB BO30OHOBJIsIeMOM 3Heprun. Pa3padoTka 3¢ppeKTUBHBIX Me-
TOJIOB MepeAaYr SHEPTUU U ONTUMU3ALU ST KOI(PPUITMEHTOB Tie-
peHoca ¥ OTPaKeHUs TIO3BOJIUT YBEIUIUTH I(PHEKTUBHOCTD pa-
OOTBI 3TUX CUCTEM M CHU3UTh UX BO3JICHCTBUE HA OKPYXKAIOIIYIO

cpeny.

Kpome Toro, ucrnonb3oBaHue Moeil (hopMyIibl MOKET TOMOYb
B pelIeHUH TPoOIeMBbl SHEPreTUUecKoi 3(p(PeKTUBHOCTU B MPO-
MblnieHHocTH. [TyTem aHanmm3a MporeccoB B repeiavye SHEPrun
(popmyna Mo3BOJSIET BHISIBUTH Y3KHE MECTA M ONTUMHU3UPOBATH
TIPOLIECCHI C 11EJIbI0 CHYKEHU s TOTEPh SHEPTUH U TTOBBIIIICHUSI 00-
et 3¢EeKTUBHOCTH CUCTEM.



Konen 03HaKOMUTEJLHOI'O
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