I'unep6osions nnkernepa I'apuaa

YciioBue

3amanune 3. «['unepbosons naxKenepa 'apuna»

B danmnoti 3adave paccmampusaemcs docmamouno npocmas MoOeAb, 0eMOHCMPUPYIOULAA NPUHUU-
novL PAbOMBL ONMUYECKO20 KEAHMOB020 2€HEPAMOPA.

CoryiacHO KBaHTOBOIl TEOPHH ATOMBI U MOJIEKYJIBI MOTYT HAXOJUTHCS B JUCKPETHOM HaboOpe Co-
CTOSTHU, SHEPIUH KOTOPBIX UMEIOT CTPOro ompejiesieHHble 3nadenus. HeBo30y K 1eHHbIe MOJIEKY/IbI
HaXOAATCA B OCHOBHOM COCTOdAHUM C MUHHMAaJIBHO BO3MO2KHBIM 3HaY€HUEM SHEPI'UH. HpI/I IIOTJIO-
IIEHNN KBAHTA CBETA, SHEPIMs KOTOPOrO pPaBHa PA3HOCTH SHEPruil BO30YKJIEHHOTO U OCHOBHOT'O
COCTOSTHH#, MOJIEKY/Ia TIEPEXOUT B BO30OYyKieHHOe cocTosgame. [loromarebHast criocoOHOCTD MO-
JIEKYJTbI XapaKTePU3yeTcst TaK HA3bIBAEMbBIM CEUEHHMEM IOTJIOMIEHUST .

YHacts 1. Ilorionienue u ucryckanme.

Ax

1.1 ITycrs cBeTOBO# MOTOK MaJioii 1I0THOCTH I (UUC/I0 (DOTOHOB MEPECEKAIOITHUX TLIOIIAJKY €/1H-
HUYHOM IIJIOIAAN B €IAUHUILY BpeMeHI/I) maJiaeT Ha TOHKHIT CJION BeIecTBa TOMMMHON A, KOHIEH-
Tpalus TOTJIOMAIONINX MOJIEKY/I B KOTOPOM paBHA 7y, IPpUYeM CpejiHee PACCTOSHUE MEXKJLy MOJie-
KyJIaMHi 3HAQIUTE/ILHO IIPEBBbINAaeT uX pasmMepbl. OnpeesTe IJIOTHOCTh CBETOBOIO MOTOKa [ Ha
BBIXO/I€ M3 3TOr0 cJjiosg. OTHOCUTE/IbHOE U3MEHEHNEe IIJIOTHOCTU ITOTOKA P = % IIPH ITPOXOKICHUN
MIOTJIOITAIOIIETO CJIOS HAa30BeM KO3(DMUITMEHTOM TTPOITYCKAHUSI.

Hoznowarougue MOAEKYADL MOHCHO NPEICTNABUMD 6 BUIE WAPUKOS € NAOULAILIO NONEPEUHO20 CeYe-
HUA PABHOT CEYEHUN NO2AOULEHUA T .

1.2 Tereps OyjieM CcUUTATDH, 9TO TOJIIIMHA CJI0d OYeHb Bejuka. OIeHnTe CPeIHIo JINHY IIpodera
¢dOTOHOB B 9TOM BeIlleCTBE.

1.3 Ecyin MoJiekyJia HaXOUTCs B BO30Y2KIEHHOM COCTOSTHUHU, TO OHA CAMOITPOU3BOJILHO ITE€PEXOIUT
B OCHOBHOE€ COCTOSIHIE C UCITyCKAHMEM KBaHTa CBeTa. JTOT MPOIECC SBJISIETCS CIyJIailHbIM, 0100~
HBIM PaJIMOAKTUBHOMY paciajy. Ecim ducio Bo30yKJIEHHBIX MOJIEKYJ paBHO Ny, TO 3a MaJiblii
IPOMeXKyTOK BpeMmenn At B ocHoBHOe cocrosaue rnepeiiayr AN = ANyAt mosekyn, rae A - mocro-
SIHHBIN KO3 UIMEHT, Ha3bIBaeMblil KO3 DuImenToM DIHIITERHA JIJIsT CHOHTAHHOI'O UCITYCKAHMS.
Onennre cpegHee BpeMs >KU3HA MOJIEKYJIbI B BO30YKIEHHOM COCTOSTHUM.

1.4 Eciau mosekysia HaXOIUTCsI B BO30YK/IEHHOM COCTOSIHUM, TO IIPU €€ B3auMOJIEHCTBUU C KBaH-
TOM CBETa, SHEPIUsi KOTOPOr0 PaBHA PA3HOCTH YHEPTHUil BO3OYXKJICHHOTO U OCHOBHOT'O COCTOSIHUIA,
MOJIEKYJIa, MOYKET HCITYCTUTh KBAHT CBeTa, aHAJOTMIHBI MCXOJHOMY. DTOT IPOIECC HA3BIBAETCS
BBIHYZKJICHHBIM HCITycKanueM. J[j1s Takoro mporiecca Tak»Ke ONpeIessieTcd cedeHne BhIHYKIeHHO-
ro uciyckanusi oi. Ilpu repexojgax MOJIEKYJIbI MEXKJIy OJIHON M TOI »Ke Iapoil SHepPreTmYecKuX
YPOBHeil ceueHust MONIOINeHns (Iepexoj] «BBepX») M CeYeHNe BBIHYKJIEHHOTO UCIIYyCKaHus (Iepe-
X0/l «BHI3» ) paBHbL. OIpejienTe 3aBIUCHMOCTh MTPOIYCKAHUSI CJI0sI, OIMCAHHOTO B myHKTe 1.1, oT
IJIOTHOCTH ITa/IAIOIIEr0 TOTOKA.

Yactp 2. Pe3zonarop.
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2.1 Ouruveckuit pe3oHATOp 00PA30BaH JABYMs IJIOCKUME 3€pPKAJaMU, HAIPABICHHBIMU JIPYT HA
Jpyra W PaCIOJIOKEeHHBIMI Ha paccTtosHun L apyr ot apyra. OMHO 3epKajo siBJISETCS UIeAb-
HBIM, TO €CTh ero KoadgduruenT orpakenust paped 1. Koaddumuent orpazkenust BToporo 3epkaJia
HE3HAYUTETbHO MEHbIIe eJIMHUIBI U PABEH p, [I03TOMY YaCTh M3JIyUEHUs] BBIXOIUT U3 PE30HATOPA.
[Toromennem u3aydeHns BHYTPU pE30HATOpA U B 3epKajaxX MOKHO Ipenedbpedb. IlycTh morok
¢dOTOHOB pacHpocTpaHseTcsi BHYTPHU pe30HATOPA HapaJsiebHo ero ocu. OleHuTe BpeMs KU3HU
doToHA B pe3oHATOPE.

Yacrtp 3. JIazep.
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PesoHaTop, ONUCAHHBIN BbIIIE, TIOJHOCTHIO 3AII0JIHEH BEIECTBOM — PACTBOPOM, COJIEPZKAIIMM aK-
TUBHBIE MOJIEKYJIbI, KOHIIEHTPAIUS KOTOPbIX paBHa 7. PacTBOp HENPEpLIBHO OCBEIAeTCs COOKY
CBETOBBIM IMOTOKOM ILIOTHOCTH g (II0THOCTH Hakadku). Jdacrora 3TOr0 M3JIydeHHs TAKOBA, UTO
IO/, €ro JefiCTBIEM MOJIEKYJIBI BEIIECTBA epexoadT 13 ocHoBHOTO (0) B BO3OYIKICHHOE COCTOSHUE
(1). Cevenne moryIoNeHNst MOJIEKYJI IIPU ITOM TI€PEXOJIE PABHO 0p. Jlajiee MOJIEKyYIIbI IPAKTUIECKN
MI'HOBEHHO IIEPEXOJIAT B IIpoMexKyTounoe cocroguue (2). Koaddurment Diinmreiina i criontan-
HOI'O IIepPeXoJia M3 9TOr0 COCTOsHUsSI BO BCe HuKesexarue paseH A. [Ipu onpejieieHHbIX yCa0BUs
BO3MOXKHA I'eHepalus U3JIyueHus , OJ1aroaps BbIHYKJIEHHbBIM [IEPEXOIaM MOJIEKYJ U3 COCTOSHUS
(2) B mpomeskyTounoe cocrosuue (3). CevdeHne UCIyCKaHns ITOrO Iepexo/ia paBHO 0. 13 mpome-
JKYTOYHOIO COCTOSIHUSA (3) MOJIEKYJIa IPAKTUIECKH MTHOBEHHO II€PEXOUT B OCHOBHOE COCTOSIHHE
(0). Tenepupyemblii IOTOK paCIpPOCTPAHSAETCs BJOJb OCU Pe30HATOPa. Tak Kak Iepexo/ibl ¢ MOryo-
IEHKE M UCILYCKAHMEM [IPOUCXOMAT MEXKJLy PA3JIMIHbIMU IaPAMU YPOBHEl, TO U3JIyYeHne HAKAUKK
He MOTJIONAETCS U He BBI3bIBAET BBIHYKJIEHHOTO HCIIyCKaHus B KaHase (3)-(2), a u3iydenne reaepa-



MU He HOIVIONIACTCA M He BBI3BIBACT BBIHY K IeHHOrO ncryckanus B kanase (0)-(1). Kornenrparms
AKTHBHBIX MOJIEKYJI JIOCTATOYHO MaJia, TaK 9TO JIIMHBI IPOOEroB (hOTOHOB 3aMETHO IIPEBBINIAIOT
pasMepbl pe30HATOPA.

3.1 Ompenenmre MUHIMAIBHYIO IUIOTHOCTD MOTOKA HAKAYKH (IIOPOrOBOE 3HAYEHNUE), IPU KOTOPOii
BO3MOKHA T'eHEPAITHs N3JIy IeHUA.

3.2 Haii/iure 3aBUCHMOCTH HHTEHCHBHOCTH T€HEPUPOBAHHOTO M3JIyYeHNUST JIa3epa MOC/Ie BBIXOIA U3
pe30oHaTOpa, IMOCTPONTE CXeMaTUIeCKUil rpaduK 3TOi 3aBUCHMOCTH.



