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CynepkomnbloTepbl U KBAHTOBasi GUOXUMUSA
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Mpexae BCero noAcHMM, 4To NOLPA3YMEBAETCA NOL KBAHTOBOM BGuoxmummen. YcTo-
ABLUENCH HAYYHOW AMCLUMIMHOM NMPU3HAETCS KBAHTOBAS XMMMS, K CTAHOBIIEHWMIO KOTOPO
HO MPOTSXEHUU BTOPOM MOMOBKHBI XX BEKA MPMBENO NMPUMEHEHUE KBAHTOBOM MEXAHUKM
ANS PEeLUeHUs 30404 TEOPUM CTPOEHUSA M PEAKUMOHHOM cnocobHocti monekyn. Mcxops
M3 3MEKTPOHHO-SIAEPHOM MOogenn monekyn Bbin paspaboTaHbl 3GdEKTUBHbIE MPUEMDI
MPOrHO3MPOBAHMS MX CBOMCTB, B CYLLECTBEHHOM CTEMEHM MO PE3YNbTATAM YMCIEHHOTO
PELLEHMs KBAHTOBO-MEXAHMYECKMX ypaBHeHUH. C Cambix MepBbix WAroB paspaboTymkm
W MONMb3OBATENM KBAHTOBO-XMMMUECKMX MAKETOB MPOrPAMM COCTABIISIM M COCTOBASIOT
BECbMO 3AMETHYIO YaCTb KOMMbIoTepHOro coobuwectsa. C HeGONbWMM OTCTABAHMEM OT
CO3LAHMS KBAHTOBOM XMMUM BOSHMKIIO HAMPABNIEHWE, HA3bIBAEMOE KBAHTOBOW BUOXMMM-
e, B KOTOPOM, ECTECTBEHHO, PeYb LA O MPUMEHEHWM KBAHTOBO-XMMMYECKUX METOLOB
K BMONOTMYECKM 3HAUMMBIM MOMEKyNaM. Ha paHHeln cTaamm KBaHTOBAA BUOXMMMS Orpa-
HUYMBANACH MPENMYLLECTBEHHO KAYECTBEHHBIM QHQJIM30M COCTABHBIX YacTen 6enkos
U HYKIIEMHOBBIX KMCMOT C MO3WLMKM KBAHTOBOM MexaHukun. C pasBUTUEM KOMMbIOTEPHOM
TEXHUKN N BbICOKOMPOKU3BOONUTENbHbIX BblYMCNEHMM CUTYaAUMa CTANA MEeHATbCA PAaMKaAnb-
HO M B KBOHTOBOM XMMMM, M B KBAHTOBOM GuOxMmMmM. B HacTosiee Bpems BO3MOXHbI
pacyeTsl C YMCNEHHbIM PELUEHMEM KBAHTOBbLIX YPOBHEHMM [ MOMEKYNSAPHbLIX CUCTEM
C KONMMYeCTBOM ATOMOB NOPAAKA ThiCA4, NOKPbIBAA 6MOJ'IOI'M‘-I€CKM BAXHbIE MONEKYIbI,
M UCMONb3OBAHME TEPMMHA KBAHTOBAS GUMOXMMMS BMOMHE OMPABLAHHO. B nepuopmue-
CKOM HAYYHOM NIUTEPATYPE BCTPEYAIOTCS HA3BAHMA 0606Laiowmx U 0630pHbIX CTATEVH
spoge «Ha nytn k komnbioTepHoit botobuonoruy mnm «KomnbioTepHoe mogennposa-
HUe CI)epMeHTOTMBHOFO KATANM3A», NONHOCTbIO MOCBALLEHHbIX NMPUMEHEHUIO BbICOKOMNPO-
M3BOAUTESbHBIX BLIYMCIIEHMIA AN peLeHrs npobnem Brodmusmki u BUOXMMMU.

ABTOPbI HACTOSILLEN CTATbM SIBAAIOTCS YHACTHUKAMM MPOEKTA MO MOLENMPOBAHMIO
PEryMpPyeMbIX CBETOM BUOXMMMYECKMX PEAKLMIA, KOTOPLIA BLINOMHAETCA MPKU AKTUBHOM
MCMOMb30BAHMM  CYMEPKOMMNbLIOTEPOB, BXxomawmx B denepaumo cynep-IBM  «Ckud-
Monurony. MpuHUMIKanbHAs HOBM3HA MPOEKTA COCTOMT B TOM, Y4TO MOAENMPYETCS Ln-
POKMIt CnekTp QYHKUMOHUPOBAHMS BUOMOTMYECKON MALUMHbI, BKIOYQIOLLMIA CBA3AHHbIE
bUIMKO-XUMUUECKME COBBITUSA: 3MEKTPOHHOE BO3OYXAEHWE XPOMODOPHON MOMEKYIlbl
B GOTOCEHCOPHOM fomeHe 6enkoBOro KOMMIEKCA U OMUCAHME XMMMYECKON PeaKumm
B KaTanMTHYeckom pomeHe. C TOUKM 3PEHMS PELUEHMST KBOHTOBOM XUMWM 3TO LBE He-
CKOMBKO pasHble 3aa04u. B nepsom cnydae HEOBXOAMMO PACCUMTHIBATL XAPAKTEPUCTH-
KM BO3DYXAEHHOIO 3MEKTPOHHOMO COCTOAHMS, BO BTOPOM Clyyde HEODXOAMMO CTPOWTHL
SHEPreTUYecKmit NPOdUIL BAOML KOOPAUHATH PEAKLUMM, COEAMHSIOLLMIA PEATEHTLI, Nepe-
XOOHOE COCTOSIHWME M MPORYKTbl HO MOTEHUMANBHOM MOBEPXHOCTH OCHOBHOTO COCTOSHUS.
Kpome Toro, Tpebyercs onucats, kakum 06pasom MHpopmaumns o nepexope boToceH-
COPHOTO [OMEHA B BO3OYXAEHHOE COCTOAHME MEePEndaeTCss B KATAIMTUYECKMI OOMEH,
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ANS 4Eero HEOHXOAMMO MCMOMBL30BATH ELe OAHO CPEACTBO MOMEKYNAPHOrO MOAEMPOBA-
HUS — MONEKYNAPHYIO AMHAMMKY, CTOCOBHOE AHANMM3UPOBATL M3MEHEHMA KOHPOPMALMIA
6enkoBOro KoMniekca.

Ha puc.] msobpaxen oamH m3 Takmx GENKOBbIX KOMMIEKCOB — OAKTepManb-
Hoit 6enok BIrP1, HenasHo (2009 r.) oxapakTepU30BAHHLIA MO PE3YNLTATAM PEHTIEHO-
CTPYKTYPHOrO QHANM3A HALKMMM COABTOPAMM M3 VIHCTUTYTG MEOMUMHCKMX UCCIEeaoBa-
Hui umenn Makca IMnanka B Tennens6epre (PPT).

BLUF pomen

BLUF (blue-light
ensing using FAD)
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Puc. 1.
®oToceHcopHbi (BLUF) n katanutnyeckuii (EAL) nomeHbl 6enka BIrP 1. Ha Bpe3kax nokasaHbl Xummnyeckue
bopmynbl MonieKyn XpoModOPHOI Fpynmbl 1 Cy6CTpaTa

Mpu 0BAyYEHMU CUHMM CBETOM XPOMOMOPHAs Monekyna (praBUHMOHOHYKNEO-
T™a) GOTOCEHCOPHOTO AOMEHA, HA3LIBAEMOro B NoaobHbix Genkax BLUF (Beinenen cuHmm
usetom Ha puc.1), nepexoaut B BO3OYXAEHHOE COCTOSHUE, YTO MPUBOAMT K KOHPOPMA-
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LUMOHHBIM M3MEHEHUAM B HENkoBOM komnnekce. Makcumym nonocsl MOMIOWEeHUs OnTH-
4ECKOro CMekTPa B HEAKTMBHOM COCTOAHMM cocTasnseT 454 Hm; B akTMBHOM (BO3OYX-
AEHHOM) COCTOsHMM 3Ta nonoca caguraetcs 0o 465 vm. MNonobHbie cagur B cnekTpax
MOTMOWEHMST MOXHO PACCYUTATL JOCTATOUHO CIIOXHBIMK MOLXOAAMM KBAHTOBOM XUMMM,
B UOCTHOCTM, HO OCHOBE TEOPWMM GYHKLMOHANA SNEKTPOHHOM MIOTHOCTM HA CTAAMM
ONpeaeneH1s POBHOBECHbBIX TEOMETPUYECKMX NMAPAMETPOB U MHOTOKOHGUIYPALMOHHOTO
METOAA COMOCOMIACOBAHHOIMO MOMsA HA CTAAMM PACYETA 3Heprwit Bo3byxaerus. M Tor,
W LPYroi MeTog no3sonseT 3GGEKTUBHOE PACMAPANENMBAHNE BbIYMCIIEHMIA, YTO MOMHO-
CTbIO OMPABALIBAET UCMONb3OBAHME CYNMEPKOMMBIOTEPOB.

Katanutnueckuinn EAL nomen (Bbinenen seneqbiM uBeTomM Ha puc. 1) senaetca pep-
MeHTOM $HOCHOAMICTEPA3ON, TMAPONMUIYIOLLEN BTOPUUHBIA MECCEHAXEP — UMKIMYECKMI
OMMEP TYOHO3MHMOHOMOCHATA, XMMUMYECKAs GOPMYNIA KOTOPOrO MOKA3AHA HA BPE3KE.
M3yuyeHmio MEXAHM3MOB KATANUTUYECKOTO AEWCTBMsS GOCHOAMICTEPAS, WMPOKO Npes-
CTABNEHHBIX B XMBbIX CUCTEMAX, B YOCTHOCTM M B OPTAHM3ME YenoBeka, yaensetcs 60omb-
woe BHUMaHWe. HapyweHne GyHKUMOHUPOBAHMS KM3HEHHBIX LyknoB ¢pocdoamscTepas,
YYACTBYIOLIMX B PErYNALUMM CUTHAMbHBIX MYTEM, CBA3AHO C TOKMMM BONE3HAMM YEnoBe-
KO, KOK aCTMQ, LENPeccus, PETUHANBHAA LereHepauums, 3pekTunbHas auchyHkums. [lo-
HUMOHME LeTanei KATanUTUYeCKoro MexaHmsma ¢ochoamacTepas HeobxoaMmo ans
NPOrHO3MPOBAHMA BIIMAHMA TOUEUHBIX MyTAUMI B 6ENKOBOM MaTpuue bepMeHTa u ans
POLMOHANBHOTO AM3AMHA 3P PEKTUBHBIX TEPANEBTUYECKMX areHToB. [lng pacyeTos sHep-
reTMyeckux npodunen PeakUMOHHOTO MyTU MCMOMBL3YIOTCH LOCTATOYHO TPOAULMOHHBIE
MOLAXOMbl KBAHTOBOM XUMMM, MPEXLE BCETO METOAb TEOPUM GYHKLUMOHAMNA SMEKTPOHHOI
MAOTHOCTM M TEOPUU BO3MYLLEHMI, ANITOPUTMBI KOTOPBIX XOPOLLO MOAACIOTCS PACiapar-
NENMBAHMIO.

Mo pesynbTaTam 3KCNepUMEHTANbHbIX uccnepoeanuin 6enok BIrP1 npencrasnser
coboi aMMepHylo CTpYKTYpy (pmc. 2), comepxautyio nse cybbeamHuubl, n3bpaxeHHbie
Ha puc.1 u, cootsetcteeHHo, no gea gomeHa BLUF u EAL. Cpepcreamm monekynsipHoro
MOZENUPOBAHUA MOXHO OMPERENUTb, KOKME KOHKPETHbe 0BnacT faHHOrO Genkosoro
KOMMIEKCO OTBETCTBEHHbI 30 MEPEfAYy CUMrHANa OT GOTOPELENTOPHOTO K KATANUTH-
4ECKOMY AOMeHY. DT OobnacT NenTuaHbIX Uenem, CBA3AHHBLIX BOLOPOLHbLIMKM CBA3SMM,
0603HAYEHb! HO PUC.2, M MO PE3YNETATAM AHANM3A MONEKYNAPHO-AMHAMUYECKMX TPAEK-
TOpWit Hanbornee BEPOSTHOM ANs NEPEAAYM CUrHANG npeactasnsetcs obnacts 2. Anro-
PUTMbI METOAA MONEKYTSPHOM AMHAMMKM TAKXE XOPOLIO PACNAPAIENMBAIOTCS.
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BLUF B4p5 nerns . \~§

BLUF a304 netis E ~ 2

BLUF o4 cnupaiib

Puc. 2.
O6nacty B3aumopgencteusa BLUF n EAL fomeHOB, nccnenoBaHHble METOAAMU MOSIEKYNAPHOW AMHAMUKI

YCTAHOBNEHME KOMMYECTBEHHBIX KOPPENALMIA CTPYKTYPA — CBOMCTBO BbIIO OAHUM
M3 BAKHENLIMX LOCTUKEHMI TEOPETUYECKON XxMMKU. MCnonb3oBaHue CynepKkoMnbioTepOB
no3BoNAeT NOBMBATLCA MPAKTUUECKM NONE3HBIX PE3YTATOB MONEKYIAPHOIO MOLENMPO-
BOHMS AN PELUEHMs 30404 YCTAHOBIIEHWS KOPPENSAUMIA CTPYKTYPA — PYHKUMS Anis CyLie-
CTBEHHO Bonee CNoXHbIX 3aaa4 GUODUBUKM M BUOXMMMM.





