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PACCEHHHOE MECCEAY3POBCKOE 113JIY1IEHME TIm PA3.JUt11llibIX YCJlOBMfIX B03­
EnJI.EHlli1 :vi PErI1CTPAIOOI: IIpenpMHT YIT3tll 53-96/ . 

II.M.POMallleBa,,ll.B.JIbBOB - M., 1996 - 160. 

rrpOBeneH~ MonenbH~e paCqeT~ npouecca pacceHHM~ Mecc6ay3poBcKoro 
H3~eHMH H30nHpOBaHHHM HnepH~ ypoBHeM.

lloKa3aHa nHHaMHKa ~pMHpOBaHHH qaCTOTHoro pacnpenerreHaH BO 
BpeMeHHoA illKarre npH OCTpOM pe30HaHCe H npa B030y~eHHH Ha Kp~ne 
pe30HaHca.PaCCqHTaHM WYHKUHH nH~peHUHanbHOa no BpeMeHH KHTeH­
CHBHOCTH pacceHHHoro H3nyqeH~H npa pa3nHqa~ ycnoBHHX B036yxneHHH. 

The model calculations of the Messbauer radiation scattering 
process by the insulated nuclear level are carried out. 

The dynamics of the frequency distribution shaping during 
time scale by the sharp resonance and by excitation on the 
resonance wing are presented. The function expression of the 
time differentiable intensity of the scattered radiation by 
various excitation conditions are calculated~ 

P~c. - 5, cn~COK ~T. - 6 Ha~M. 

-~ HHCT!TYT TeOpeTmqeCRoft B 8RcnepBMeHTaRDHO~ ~B3mK~, 1996 



BBEHE~ 

3~KT Mecc6ay3pa. OTKp~HA nOqTH 40 neT Ha3an. nan B03MOIHOCTb 

peWHTbOrpOMHb~ pg~ ~YHnaMeHTaRbH~ H npHKnanH~ 3~aq. OnHaKO, 

codCTBeHHO CTpYKTypa MeccdayspoBcKoro H3nyqeHHH H Bce,CBH3aHH~e 

C Hea B03MOEHOCTH, no CHX nop HBnHDTCH npenMeTOM HcCnenOBaHHa. B 

~aCTHOCTH, TaKOB~ HBHHeTCH qaCTOTHO - BpeMeHHaH CTpYKTypa H3ny­

qeHHH, B3aHMone~cTByDmerO C pe30HaHCHOa cpenoA. 

rrpHOpHTeTH~e padOT~ B odnaCTH pe30HaHCHOrO pacceHHHH D.KaraHa, 

A.M.A~aCbeBa, M.M.ITepcTHeBa (UHKn CTaTea, HaqRHag c 1965 r.) ~a­

DT To~oe peweHHe 3neMeHTapHoro aKTa B03dyxneHHH H pacnana ypOBHH 

H30nHpoBaHHoro Hnpa, BxonHmero COCTaBHbW srreMeHToM B yrropHnOqeHH~e 

uenO~H H~eHTHqHNX Hnep, Ha KOTOPb~ npoHcxonHT MHOrOKpaTHoe pacceH­

HHe. ilpH pacceHHHH no~ yrnaMH Epsrra Ha MOHoKpucTannax HaoHDnaeTcH 

3~KT, 3KcnepHMeHTanbHo nO~TBepxneHHwa, "KorrneKTHBHoro B03dy~eH 

Horo COCTOHHHH". HrrH Hero XapaKTepeH He3KcrrOHeHUHanbH~ 3aKOH pac­

rrana K npennonaraeTCH, qTO BpeMH ~3HH TaKOrO COCTOHHHH H, COOTBeT­
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CTBeHHO. WHp~Ha MOIeT 6~b KaK OOnDWe • TaK H MeHbwe BpeMeHH (WHpH 

HH) H30nHpOBaHHOrO B03dy~eHHoro H~pa /1/. O~HaKO nnH nOnHKpHCTaH­

nH~eCKHX coe~HHeHHa peweHHe He 6~0 nOCTpoeHO. nOBH~MMOMy. H3-sa 

cnOIHOCTeA TOqHOrO paCqeTa MHOrOKpaTHoro pacceHHHH B TaKOa cpe~e. 

B padOTax d~no c~enaHO 3aRBneHHe 0 BOSMOIH~ CHnbHNX MCKaIeHHHX 

ueHTpanbHoro npOBana CnnH MOHonHHHH). KOTopoe. onHaKO. He 6~no non 

TBepxneHo SaMeTHaM paCqeTHNM pe3ynDTaToM. 

nonYKnacc~ecKoe paccMoTpeHHe Mecc6aY3pOBCKOro pacceHHHoro Hsnyqe. 

HHH, npennozeHHoe XaMMepMemeM C1geOr.) H pa3BHTOe B 3KcnepHMeHTanb 

HoA pa60Te THdeprepa 12/, OCHOBaHO Ha BBeneHHe B paccMoTpeHHe KOMn­

neKCHoro nOKasaTenH npenOMneHHH nnH nnocKoA sneKTpO-MarHHTHoA BOn­

H~. pacrrpOCTpaHHD~eAcH B peSOHHPYD~eA cnnowHoA cpene. B paCqeTaX 

ConepIHTCH HBHoe npOTHBopeque: HeSKcnOHeHUHanbHNa saKOH OTpaIeHHH 

H AopeHueBa qaCTOTHaH saBHCHMOCTb OTpaxeHHoro HsnyqeHHH npH HeKOTO 

pHX napaMeTpax cpen~. 

Henbss odoRTH BHHMaHHeM saMeTHYD TeOpeTUqecKyD padoTy B.B.nOMOHO­

COBa C19ggr.) "BpeMeHHaH TeopHH peSOHaHCHoro pacceHHHH raMMa-KBaHT­

OB.. II /3/, B KOTOpoA paCqeT~ BMnOnHeHM B MeTOnHKe raaTnepa. Mcnonb­

SyH TO~~ ~eT 3HepreTHQeCKOA saBHCHMOCTH WHpHHM HaqanbHOrO COCTO­

HaHS, fCE), aMITnHTyna pacceHHHH paCCMaTpHBaeTCH KaK cYMMa Tpex aMll­

nHTyn, CBH3aHHHX Mexny codoA no cyTH TOnDKO ~YHKuHeH fCE),- Ha 

qanbHoro. B036y~eHHoro H KOHeqHOrO pacnaBWerOCH COCTOHHHH (pacnaB 

werOCH no MHeHHD aBTOpOB despasnHqao KaKHM odpasoM - C HcnycKaHHeM 

r-KBaHTa HnH 3neKTpoHa KOHBepcHH ). M3 npHHHTh~ Bh~e npennoc~noK 

aBTop~ nonyqaDT B03MOIHOCTb onpenenHTb nHHaMHKy ~PMHPOBaHHH H pac­

npocTpaHeHHH B npocTpaHcTBe BOnHOBb~ naKeTOB pacCeHBaeMb~ QaCTHU. 

B qaCTHOCTH. paCCqUTaHO BpeMfl XK3HH B036y~eHHoro COCTOgHHH 

anpa-pacceHBaTenH, KaK ~YHKUHH sHeprHH pacceaBaeMoro H3ny~eHHH. 
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Haw HHTepec K nocTpoeHHD Mo~enH npouecca HAepHoro pacceHHHH Mecc­

dayspoBcKoro H3nYQeHHH CBH3aH c npOBonHMOa HaM» SKcnepHMeHTanhHoA 

padoToA nqacToTHO-BpeMeHHott aHamm pacceHHHoro MeccdayspoBcKoro H3­

nyqeHHH, KaK cnocod Hccne~oBaHHH 3BonDUHH 3aceneHHH M30nHpoBaHHoro 

KBa3HcTaUHOHapHoro HnepHoro COCTOHHHH"/4/. llonxon, pasBHTbIA B /3/, 

HBnHHcb qifCTO weHoMeHonorH~eCKHM, He npifBHBaH K ynopHnOqeHHOI pe30­

HaHCHoA cpene H OTBeQaeT Hawel o6nacTH Hccne~oBaHHA Ha nOnHKpHCTan­

HH~eCKHX o6pasuax, OnHaKO HaM rrpeACTaBHHeTCH 3aTpY~HHTeHbH~ pacc­

qHT~aTb qaCTOTHoe pacnpe~eneHHe KorepeHTHoA MOn~ pacceHHHoro H3ny­

~eHHH B HneonorHH paCqneHeHHH o6meA aMTInMTY~~ npouecca Ha TpH qac­

TH. ITo 3TOii npH1.IHHe MbI peWHJIH donee Tm,aTeJIhHO npOaaaJIH3HpOBaTb MO·" 

~eJIb npouecca H~epHoro pe30HaHcHoro pacceHHHH, npennOIeHHyD paHee 

C19S1r) onHHM H3 aBTopoB naHHoA ny6nHKauH /~/. PaCqeT~ 3Toro KHac­

cH~ecKoro npouecca BnepB~e dMnH B~OnHeHN C rrpHMeHeHHeM ~aHMaHOBC­

KoA nHarpaMMHoii TeXHHKH nJIH nOHHMaHHH CYTH MeXaHH3Ua MeccdayspoBc­

Koro pacceHHH, KOTopoe Hcnonb30Banocb Torna /6/ ~nH OnpeAeJIeHHH Ma­

rHHTHoro MOMeHTa B03dYIneHHOrO COCTOHHHH 5/2+ ~pHnHH-191. 

ITOCTAHOBKA 3AllA~, OCHOB~ PE3YRbTAT~

<" i" >----!"n" "r" (1)
) 

V.n W2 

Ha npHBe~eHHOa ~HarpaMMe i, n, f- Ha~aHbHOe, rrpoMeIyTOqHOe, KOHe­

qHOe COCTOHHHe CHCTeMbI, COOTBeTCTBeHHO. B HaqaHbHOM COCTOHHHH i aH­

caMdnb pe30HaHCH~ H~ep (gnpa pacnpe~eneH~ XaOTHqeCKH B nonHKpHCTa­

nnHQeCKOM cnnaBe TaK, ~TO nnH paCCTOHHHH M€MHY pe30HaHCHhIMH 

HnpaMH, I, if nnHH~ BonH~ H3ny~eHHH. A, Bcer~a B~~OITHHeTCH COOT 

HoweHHe A«1 ) HaXO~RTCH non B03~eaCTBReM rroCTOHHHoro B03dyxnavme­
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ro raMMa-nOTOKa C ~aCTOTHNM pacnpeAeneHHeM P(Wl). B pe3YnbTaTe B3a­

HMOneAcTBHH 3TOrO nOTOKa C aHcaNdneM ~nep odpa3YDTCH ~npa B npOMe­

XyTO~OM B03dyaneHHoM COCTO~HHH n, KOTopoe saTeN nepeXOnHT B COCTa­

mUle f, T.e. pacnanaeTCH C HcnycKaHHeM raMMa-KBaHTa C 3HeprHeA W2 

(B03MOXHJie KomcypHPYDDLHe KaHanbI pacnana COCTOilHHH n He paCCMaTpH­

BaDTC.s:), a Hnpo nepexonHT B HCXonHOe OCHOBHoe COCTOHHMe. 

MaTpH'qHhIA 3JIeMeHT nepexona i+f 3aIIHCblBaeTCH B BHne: 

+00 exp(-i-E-l),Vin·Vnt. . dE 
Mit Ct) ~ I	 (2) 

-00 (-Et+E+i-61)(-En+E+i-61)(-El+E+i'61) 
npH 61-.0 

3necb: El, En, Et - 3HeprHH Ha~anbHOrO, npOMeIyTo~oro, KOHe~oro 

COCTOHHHH, COOTBeTCTBeHHO, MOrYT ONTb 3anHCaHH B BHAe:
 

Et. Mo + 001, (Mo - MaCCa Hnpa);
 

En Ho+Eo-i·r/2, (Eo - 3HeprHH B030yuaeMoro H30JIHpOBaHHoro ypo­


BHH ~apa, f- eCTeCTBeHHag WHpHHa B030y~aeMoro ypOBHH, r = h/T. T­


cpenHeeBpe~ EH3HM ypOBHiI; 

Et = Mo+W2; 

E - TeKym.ee 3Ha'tleHHe 3HeprHH CHCTeMhI;,
 

t - BpeMH, OTCqRTHBaeMOe OT Ha'tlana nOna'tlH B03dY1naDlD,erO cneKTpa Ha
 

aHcaMdJIb .s:nep;
 

Vni, Vin - MaTpH~Hble 3IIeMeHTbl nepexona H3 Ha\laIIbHOrO COCTOmiMiI B
 

npONeIYTo~oe M H3 npOMezyTo~oro B KOHeqROe, COOTBeTCTBeHHO, non 
A 

neACTBH8M onepaTopa B03MYmeHHiI, V. BO~MYm.eHHoe COCTOHHHe HCXOAHOa 

CHCTe~ OnHCNBaeTCg	 IaMH~TO~HaHOM. H: 

H = Ho+ V (3) 

rne Ho-onepaTOp. onpeneIIHDmM~ OCHOBHoe COCTOHHHe Hnpa C 3HeprHe~ 

MO.npOBenH ynooHyv 3aMeHy nepeMeHHbm, HHTerpHpyH BNpaIeHHe (2) rrp~ 

4~. de3 yqeTa yrnoBoa 3aBHCHMOCTH paCCemiHOrO HsnyqeHHH, nonyqaeM 
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2n-i expC -i<U2t) expC-iwlt) 
M~--­ + 

CW2-Wl ) CW2-Eo+if/2) (wi-Eo +if/2) 

expC-iEotJ"expC-rt/2J
+ CW2-Wl) (4) 

B naITbHeaWeM MN dyneM paCCMaTpHBaTb He TOITbKO aCHMITTOTHqeCKHe Benu­

qHH~ (t~), nOSToMY y~ep~BaeM Bce qneHN B~a~eHHg (4). B qaCTHOC­

TH, HaM OyneT y~odHO padOTaTb C BNPa~eHHeM ~H~peHUHaITbHOa no Bpe­

MeHH BepOHTHOCTbD npouecca, I. B@paxeHHe nnR KOTOpOa nonyqeHO C no­

MOmPD cTaH~apTHOa npoue~ypM: 

I(Wl,W2,l) =d/dt{ H-M*}~ C5J 

qTO npHBonHT K cnenyDmeMY BNpa.eHHD: 

4n-i (wI-Eo-if/2)·expi(W2-Wl)l
ICW1.w2,tJ ~ {

C(t)1-W2)[(WI-Eo)2+ pa/4l CW2-Eo-if/2J 

Cw!-Eo+if/2)-expiCWl-W2)l CWl-Eo-if/2)-expiC-WltEo+if/2)l 
+ 

CW2-Eo+if/2) CW2 -Eo -if/2) 

CWI-Eo+if/2) -expiCv..'l-Eo+if/2)t CWl-Eo +if/2) -expi( -W2+Eo +if/2)t 
+ + -------------­

CW2-Eo+if/2) CW2-Eo+if/2) 

(wI-Eo-if/2)-expiCW2-Eo+if/2)t
 

Cw,2-Eo-if/2)
 

Ycpe~HRH Bb~axeHHe (6) no B03dy~aD~eMY cneKTpy P(Wl), nonyqaeM Wy­

HKUHD ]Cw2.l), KOTOpYD Ha30BeM qaCTOTHo-BpeMeHHOa xapaKTepHcTHKOA 

rrpouecca g~epHOro pacceHHHH MeccdayspoBcKoro H3nyqeHHH: 
+00 

]CuJ2.l) - J Ie f))! , W2 , t) -P(Wl) .dWl (7) 
-00 

(6) 
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3neCb 1'1 nanee BCe B~aIeHHH 6ynYT nonyqeHM ana ~opeHueBO~ Wop~ 

B036yanaDmero cneKTpa (uHoA BHn cneKTpa P(~) dyneT orOBapHBaTbCg 

ocoOO) : 

(8) 

6 - cnBHr lleHTpa B030y~aDmero cneKTpa OTHocHTenoHo nonOIeHHH Hnep­

Horo ypOBHa Eo, f- HaTypanbHag wupHHa Ta Ie, ~TO H B pacceHBaTene. 

B pac~eTax Be~HN: W1 ,6,Eo oepYTc~ B enHHHUax r. 
qacToTHo-BpeNeHHaH XapaKTepUCTHKa n03BonHeT npocnenHTb nHHaMHKy 

~PMHPOBaHHH HHTeHCHBHOCTH pacceHHHoro HsnyqeHHH no nBYM napaNeT­

paM: 1- '1aCToTHoMY (W2), I I - BpeMeHHoMY (t) npu pa3JIHtlHhlX ycnOBHJlX 

B030yxneHHH, B OCTpOM pe30HaHCe 6=0 H Ha KpNne pesoHaHca 6~0. 

I. YaCToTHNA aHaHH3 B03MoxeH, eCnH npH perHcTpauHH pacceHHHoro 

H3nyQeHHH npHMeHHeTCH neTeKTop C qaCTOTHNM pa3peweHueM Nf (peanbHO 

3TO 10-9sB). CooTHoweHHe (7) npH t~ naeT B~axeHHe nnH cneKTpaN 

pacceHHHoro MecCoayapoBcKoro HsnyqeHHH P(W2,6). B cnY'{ae OCTporo 

peSOHaHCa cneKTp HMeeT cnenYD~A BHn: 

P(W2) ~ Const",. [( W2 - Eo )2 + ~/4 }2, (9) 

KOTOP~ YKa3HBaeT Ha cymecTBeHHoe cyxeHHe xapeKTepHoA lliHPHH~, ~, 

(~- WHpHHa QaCTOTHoro pacnpeneneHHH aa nonOBUHe MaKCHManbHO~ HHTeH­

CHBHOCTH), nn51 cnyqasr (9) Ii = O.65f. Hano 3aMeTHTb, 'lTO nOJIY'leHue 

B~a~eHHH nnH PCwe,6J npH ycnoBHH t~ B (7) paBHocunbHo npouenype 

KHTerpHpoBaHHH B~axeHH8 (7) no t c OeCKOHeYHHM BepXHHM npenenOM. 

nonyqaa 3KcnepHMeHTanbHO HaOnnnaeMYD ~YHKUHD, FCW2,6): 
+00 

I l(wl ,W2, t) ·P{Wl ,6) ·dWl ·dt 
0< T) 

F{W2,6) := ------------ * P(u.12, 6) (10) 
+00 

J dt 
0< T) 

T- WHKcHpoBaHHoe BpeMH. KaK pas 3TO OOCT05lTeITbCTBO (10) onpenen5leT 
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cneUH~H~OCTb 3KcnepHMeHTaRbHOH MeTonHKH nony~eHHg pacnpeneneHHA 

PCwz,t,6). MHTerpHpOBaHHe Bb~axeHHH (7) no t B KOHe~wx npeaenax 

npHBonHT K ~YHKUHHM, KOTop~e TaKXe oTpa~aDT nHHaMHKy ~pMHpOBaHHH 

pacceHHHoro crreKTpa: 

Cl1) 

rae tt H t2 - KOHe~Me HHTepBa~, TaRHe, qTO t2-t1 = 6T 5 1/ r. 
~PMM qaCTOTHoro pacnpeneneHHg pacceHHHoro H3nyqeHHH B pa3nH~H~e 

MOMeHTM BpeMeHH npH ycnoBHH 6=0, HHTeHCHBHOCTH H xapaRTepH~e illHpH­

H~ pacnpeneneHHA npenCTaBneHM Ha pHCYHKax 1 H 2. OCHOBHNe CBeneHHH 

o qaCTOTH~ cneKTpax pacceKHHoro H3n~eHHg, nonyqeHH~e H3 (7) 

npH t~ H pa3JIH\1HbIX cnBHrax 6, CBe,neHbl B Ta6mmy 1. lIHHaMHKa ~a­

CTOTHbm pacnpe,neneHHA BO BpeM8HH npH B036yxneHHH co c,nBHraMH 4r H 

lOr npenCTaBneHa Ha pHCYHKaX 3 H 4, COOTBeTCTBeHHO. 

II. BpeMeHHOH aHanHS pacceHHHoro HsnyqeHHH ocy~ecTBnHeTCg c no­

MOmbD	 od~oro neTeKTopa raMMa-KBaHTOB C qaCTOTHOa anepTypoA, ZaeT, 

TaKO~ qTO; 

2neT » r (12) 

TO~OCTb BpeMeHHoA WKa~ onpenengeTCg BenHQHHOA 1/f, 0 Hel dyneT 

CKa3aHO HHxe. McnoHb3yH ycnoBHe (12), B~aIeHHe .nnH nH~peHllHanb­

RoA HHTeHCHBHOCTH, 'Ct,6), Mo~eT ONTb TIonyqeHO no crre.nynmeA npoue­

J1ype: 
+QO 

'Ct,6) ~ J JCW2,t,6)-dw2	 (13) 
-00 

B~a~eHHH: (13), (6), (7), (8) orrpenenHT cne,nynmee COOTHorneHHe J1rr~ 

nH~peHUHanbHoA no BpeMeHH HHTeHCHBHOCTH paCCegHHb~ raMMa-KBaHTOB: 

32rr4	 r· Sin6t .expC -['t)
WCt,6) ~ [ 1- Cos6t-expC-rl) - ] (14) 

fC62 + rc) 6 
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pgn KPHB~ nnH pa3HH~ 3Ha~eHHI 6 npenCTaBneH Ha pHc.5 (KpHB~e 

2+6). KpHBag 1 cooTBeTcTByeT ycpenHeHHD B~aaeHH~ (6) no WHpOKO­

My B030ynanmeMy cneKTpy PCw1) - Canst, ~O aHanOrHqHO saceneHHD 

YPOBHg npH KaCKaRHol pa3psrnK€ B Hnpe Ha STOT ypoBeHb, H npHBORHT K 

9>YHKUHH: 
wet) - 1 - exp(- r·t) , (15) 

Ha oeCKOHe~OM BpeMeHH Bce HHTeHCHBHOCTH aCHMTITOTHqeCKH CTpe­

WITCg K KOHCTaHTe (Ha pHc.5 OHa onpeneneHa, KaK "1"), KOTOpag 

CBH3aHa c HHTeHCHBHOCTbD B030yxxavmero nOToKa. B oo~eM, BpeMeHHaH 

3aBHCHMOCTb HOCHT He3KcnOHeHUHanbH~ xapaKTep. UpH HeKOTOpNX cnBM­

rax 6=nr, n>l Ha6nnnanTCg nepHOnHqeCKHewnyKTyauHH HHTeHCHBHOCTH 

nepeH3nyqeHHNX y-KBaHTOB. MaKCHManbHasr aMnnHTyna 3THX ~nYKTyauHa 

ROCTHraeT Ha HHTepBanax l ~Ir BenHqHH~ N rl. nepHOnHqaOCTb ~nYK­N 

TyaUHi HHTeHCKBHOCTH nOMoraeT onpenenHTb Tpe6yeMyD TO'liHOCTb CHCTe­

MM BpeMeHHoro aHanH3a npH npOBeneHHH aKcnepHMeHTanbHNX H3MepeHH~. 

l'IcxonH H3 COOTHOWeHHg (14),' TO'tlHOCTb nonltHa ObtTb He xyae 1l'2or, 
~HKUHg Wet) eCTb nH~peHUHanbHaH BepOHTHOCTb HaKonneHHS nponyKT­

OB pacnana B paCCMaTpHBaeWOM npouecce (1), T.e.aTO BepOHTHOCTb npo·­

H30aTH npoueccy cnycTH Bpe~ t OT Haqana nOlIaqu BosoyxneHHH Ha CHC­

TeMY B HHTepBaJIe BpeMeHH OT t no l+dt. CaM BpeMeHHo'A: HHTepBaJI t B 

TaKOM acneKTe BbIcTynaeT B Ka~eCTBe "cnytlaAHoABenH'tlHHbI". OqeBHnHO, 

~O nH~peHuHanbHag BepOSTHOCTb COOWTHH: He rrpOH30aTH rrpoueccy 

(1), T.e. OTcyTcTBHe saperHcTpHpOBaHHMX rrponyKToB pacnana, onpene­

nHTCH COOTHoweHHeM: 
OCt) - 1 - Wet) , ( 16) 

llPH STOM He KOHKpeTK3HpyeTcs COCTOHHHe CHCTeMbI (HeT cnoco6a 3aperH­

CTpHpoBaTb WaKT Ha'liana nepexoRa B CocToHHRe lin"), HReT B3aHMORe~­

CTBHe' B030yznaDmero raMMa-nOTOKa c aHcaMOneM pe30HaHcH~ sRep, lOpe 

aRUHS eme KneT" , MCn01Ib3Ysr <PYHKUHD OCt), MOIRO paCC'tIHTaTb cpeRHee 
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BpeM~ rrpOTeKaHM~ peaKUHM, KaK MaTeMaTHqeCKOe OXH~aHMe cnyqajHo~ Be­

mtqMHbl ..t" rrpH H3BecTHoIit rrnOTHOCTH Bep05fTHOCTH nct) 3TOA cnyQ<U1:Hoa 

BeHHqHHbl. CpeBHee BpeMH npOTeKaHU,SI npouecca peSOHaHCHoro pacceHHHH 

onpeneJIHTCg COOTHOllleHHeM: +­
J t·OCt)·dt 
o 

(17) 
+Cia 

IQct)'dt 
o 

TaxoA cnocod onpe~eJIeHHa "cpeBHero BpeMeHH" dhIJI npeJJ;JIOaeH O~­

HUM US aBTOpOB naHHOa ny61IKKallMH e~e B /5/, H8TOqHO darra CaMO an­

peneJIeHHe: "cpellHee BpeWl 1W3HH aHcaMdJI.)l B03dY1l1eHHblX gJ];ep", TOq­

Hee ObIlIO ObI Ha3BaTb B~aIeHHe (17) cpenHHM speMeHeM B3aHMoneAcTBRj{ 

B036Y~aD~erOCneKTpa C aHCaMOneM pe30HaHCHMX Hnep, a B aomeM CMH­

cJIe ..Cpe.uHHM BpeMeHeM npoTeKaHHH peaKURH". .lI1Ig cnyqag B036yueHHs 

B OCTPOM pe30HaHce BeJIH~HHa I, paC~TaHHaH no q>oPMYJIe (17) naeT 

3Ha~eHH8: T;; 1.5 ·IIT. 

OEC~HHE PE3YKbTATOB 

~HaMHKa ~aCTOTHoro pacnpenelIeHRH pacceHHHoro H3rryqeHHs YKa3NBaeT 

Ha cymecTB€HHyD 3BOJIDUHD CTPYKTYP~ SToro H3JIyqeHHg: KOJIeOaTeHbHoe 

H3MeHeHHe XapaKTepHOA WHpHHbI H3nyqeHH.sI H HHTeHCHBHOCTH, a TaKIe BO­

3HHKHOBeHHe 101 cnanaHHe dOKoBMX dHeHMA B onpenelIeHHble MOMeHTbI BpSMS­

HH (pHc.l,2). MaTeMaTH~eCKH 3TO nOBe~eHHe onpeneJIgeTCH TpeTbKM ~JIe­

HOM B BMPaIeHHH (4) nnH aMnJIHTynbI npouecca. B aCHMTITOTUqeCKOM npHC-

nH&eHHH 3TOT qneH OTCYTCTByeT, TaK~M o6pa30M, 

paCCMOTpeHHe nepexonHoro npouecca naeT HOBY~ HHWoPMaUMD 0 rrOB€Ae­

HHH KBaHTOBOa CHCTeMN. 

Oc06eHHO HHTepeCHa AHHaMEKa qaCTOTHoro paCnpeAeJIeHH~ npH B036y~e­
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HHH co CnBHrOM. B Hllpe C OllHHM H80nHpOBaHH~ BOSOYIAaeMWM ypoBHeM 

nOKBn~DTCg KaK Ow nBa nonypOBH~, npHQeM HHTeHCHBHOCTb paCTeT BHaqa­

JIe He B nOlIOXeHUH C,Z1BHra: £0+6, a B IIOIIOXe'HHH' Eo, T. e. Ha COOCTBeH'­

ROa qaCTOTe KBaHTOBOA CHCTeMbI. 3aTeM paCTeT B036y~eHHe B nOJIo!'.e­

HUH CJIBHra, rrpH aTOM HaOIIDnaeTCg HHTep~peHUHa Orra3KHX qaCTOT, MeE­

.ny nOnOIeHHHMH Eo H Eo+6 B03HHKaDT oueHHH, KOTopMe BbThmpaDT npH 

l-tOO, a .IlBa no.nypoBHg BblDBaDT H npH t-KJO (CM. pHCyHKH 3 H 4). 

TIoBeneHze .IlH~peHUHaITbHOa no BpeMeHH HHTeHCHBHOCTH WCt,6) nepe­

paCCeHRH~ y-KBaHTOB ~JIHeTCH, B oo~eM, He3KcnOHeHUHaHbHo3 ~YHKUH­

eA. ~YHKUHH ,ct,o) npu B03dy~eHHz Ha Kp~e pe30HaHca ,Z1eMoHcTpupy­

eT KBaHTOBHe O"eHZH C paSMaXOM HHTeHCHBHOCTH Ha ypoBHe HHTeHCHBHO­

cnl B03dyuaeMoro nOTOKa (ellHHH'ffiaH HHTeHCHBHOCTb Ha pHC. 5). 

HeodxonHMo OTMeTHTb, ~o OnHHM us cymecTBeHHHX MOMeHTOB npH B~C­

JIeHRH ~YHKUHH WCt,6) ~nHeTCH HHTerpHpOBaHHe qaCTOTHo-BpeMeHHoR xa­

paKTepzcTHKH JCw2,t,6) no W2-QaCTOTe nepeU3JIyqeHHoro Y-KBaHTa, Ta­

RHM odpasoM, Bce nOJIyqeHHHe BHWe BpeMeHHwe 3aBHCHMOCTH npaBOMO~ 

nHllib nnH KorepeHTHoA MOllM pacceHHHH. TIepeHoc 8aBHCHMOCTeA Ha cny­

~aA npOH3BOJIbH03 pacrra.IIHoA qaCTHUH (perHcTpauHH Oxe-aneKTpoHoB HnH 

X-nyqeA npH pacrralle B036YI,lIeHHOrO COCTOHHHH sa CqeT BHYTpeHHeA KOH­

BepczH) npenCTaBnaeTca HaM He OdOCHOBaHH~. 

I1onY'lleHHble pesynbTaTbI HeIIbSS Ha3BaTb "Ka'lleCTBeHHbIMM". .l!HHaMHKa qa­

CTOTHoro pacnpelleneHHR pacceRHHoro H3nYQeHHH npH B036yxneHHH B OCT­

pOM pesoHaHCe H Ha KP~bHX pe30HaHCa: WoPMYnN (7),(8),((9); BMPa~e­

HHe llnH .nH~peHuHanbHoM ITO BpeMeHH HHTeHCHBHOCTH nepepacceHHH~x 

rawa-KBaHTOB - <PoPMYJIa (14); '1eTKOe onpe,neJIeHHe nOHSTHJI "BpeMeHH 

npOTeKaHHa peaKUI·IH" IIJIil paCCMaTp}lBaeMOro rrpouecca (D - Bce 3TO ro­

BOpHT 0 npoJIYKTHBHOCTR IIpenno~eHHofi Monenn rrpouecca pacceHH~~ Mec­

cday3poBcKoro HsnyqeHHH H30nHpOBaHH~ il~epH~ ypOBHeM rrpH ycnoBHH 
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e~HHCTBeHHoro. KorepeHTHoro KaHana pacnana. 

MbI HaMepeHHo He npoBo~HnH donee nocnenOBaTenbHoro cpaBHeHHH 3HaqH­

MOCTH BNPaIeHHA. nonyqeHH~ HanpHMep B/3/. H npH HamaM rronxone, oc­

TaHaBRHBaRCb TORbKO Ha rnaBHOM pacxo~eHHH: Hawa Mo~enb ~aeT orrHca­

HHe e~HHoro npouecca, a MOneITh /3/ pa3~en~eT ero Ha OTnenbH~e caMO­

CTO~TeRbH~e CTa~HH H Tor~a rrpennonoxeHHe ad HneHTH~HOM OnHCaHHR pa­

4 ,	 
3H~ crrocodoB pacnana B03dy~eHHoro COCTO~HH npenCTaBRgeTC~ eCTe­

CTBeHH~. MbIBHnHM 3TO pa3ITH~e B nonxonax, HO nonaraeM, ~o OTBeT 

MoxeT d~b HaAneH B aHaRM3e Tex 3KcnepHMeHToB, KOTop~e npoBOnaTCH 

HaMH no Hccne~OBaHHD WyHKUHH WCl 7 6) B KorepeHTHoM H HeKorepeHTHoM 

KaHaRaX pacce~H~ onHoBpeMeHHo. 

ABTOP~ B~aIaDT dnaronapHocTb ~.C.HxenapoBY H C.B.CTenaHoBY 3a rro­

ne3H~e odcYIneHKH pana BonpocoB. 

PadoTa	 nOnnepIaHa ~HnoM P~M. 



12
 

2.002.00 

q 
4)1.50 

~ 
0 ...... 

~ 
L....o .0 

~ 
~ 1.00 1.00 §!:so: --­
P-4 
:s;: ~ 
::I t)

:x: 
~ 

~ 
0.50 

0.00 -mTTTT1TI1TrnrTTTrrTTTTnTTT1rT1TrrTTlTTTlTnTTT1m o 
0.00 5.00 10.00 15.00 20.00 25.00 

BPEMSl [l/I"] 

PRe. 1 
DlHpHHa (1) If HHTeHCHBHOCTb (2) oneKTpa :e 
3al3HOHMOOTH OT :epeMeHH. 



13 

q 
lD 

~ 
0 

~ omu 
0 

iE:s: u 
fa -0 

5:
:s: 

-1.00 

---5 

---4 

---3 

---2 

---1 

-l:n1nnrtmTlrrrmYT1TllTTTTTlnTJTTmmrrrmrTTTTT1
 
-1lOO -8.lII -4.00 lUJl 4.00 8.00
 

3HEPrMg (Eo-aJ2) [r] 

PHc.2 
~oPMa pacceRHHoro cneKTpa (HHTeHCHBHOCTH 
0ftI0PJlHP08aMJII aa 1) B p8.3JI}NHl,te MOMeH.T1llBPeMeHH: 
1- t=O. 2- t=2/l. 3- t=4/r. 4- t=S/r. 5- t~oo. 



14
 

300.00 

200.00 q 
G) 

~ 
0 

100.00 
..0 
t; 
0 

fa 
~ 
0 0.00 
iii 
~ :s: 

-100.00 

-6.00 -4.00 -2.00 0.00 2.00 4.00 

3HEPI11Sl (Eo-a>2) [r ) 

PHc.3 
~aKHKa qaCTOTHOrO pacnpe~eneHHR paCceRHHoro 
.H31lY'ieHHH npM cmmre. O=-4f'. 1- t=O; 2- t=l/I"'; 
3- t=4/f; 4- t;s;r. 



15 

60.00 

40.00 

~ 
o 

20.00 

0.00 

-20.00 

- 40.00 --t.~r-T"T"""""""""""TT"T""""rT'T......",.,.....,n-rT"T'T-rrrrrTTlrTTTT"T""TTTT"l 

-20.00 -15.00 -10.00 -5.00 0.00 5.00 

SHEPfIDi (wz -Eo) [f] 

FMc. 4 
~aMHKa qaCTOTHOrO pacnpeAeneHHR pacceRHHoro 
~yqeHHR npH c~e8:-10r. 1- t=O; 2- t=l/r;
3- t=4/r; 4- t=S/1 . 



16 

5.00 --6 

--5 
tt 
G) 

:c --4 
Eo< 3.00
 
0
 

.Ll 
E-t --3
0 
0 

ai:s: 
0 --21.00::x:: 
li:l 
E-t 
:::r:::s: 

--1 

-1.00 ...jl...--r-r'"'T'"'T'.,....,..,-,....,.-,-r-r-...,.....,r-T'""T~-.--r...-r'TO"""..rT""rnrTllTII 

0.00 4.00 

BPEMSI 

Plic. 5 
JlH~epeHUHaJ1bHaR HHTeHCHBHOCTb nepeH3JIyqeHHWX
 

raMMa-KBaHTOB npH p8.3.1llNHJiX C,llBHI"&X 6.
 
1-3KcnoHefl4J'laJIbf1lltllJ: :3aKOH HaKOnn8HHR npo~YKTO:B
 

pacn~a: 1- exp(-rt).
 
2- b=Oj W(t)= 1 - exp(-rt) - rt exp(-rt).

3- 6=0.5r. 4- 6=r. 5- ~=2r. 6- ~=4r.
 

2.00 



17
 

TABAMUA 1. ~pMW nepeHsnyqeHHHX crreKTpoB B saBHCHMOCTH OT cnBHrOB.
 

BHn nepeHsnyqeHHoro r-cneKTpa
CXBHr-6' [fJ 
~

0.2 0.68r,':L1L
- 4 0 ... W2 - Eo [n 

~1.°LL0.5 0.84 ...... 0.0 
fo--oi 

- 4 C 4 wZ - Eo (n 

~L01 A 
0.75 ;::o.o~ 

- 4 0 4 W2 - Eo [rJ ....... 1.°UL

1.0 i.o 

-4 0 4w2 - Eo [f] 

(J) •:1.°UL
1.5 2.06~ 0.0 

fo--oi _~ 0 4W2 - Eo [rJ 

~1.0~ A A 

4.0 ~o.o~ 1.10 
1-1 _ 4 0 Z W2 - Eo [r Jr·Olli 

0.9010.0 1-10.0 
- 1 0 0 5 wz - Eo [r ] 
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