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@ O6I.elUDlPJlllhlft BBCTHTYT llAepHYlt HCCDeAoulllll n,t5aa. 1985 

BB EllE HI1 E 

B COOTBeT CTB~~ C pe3ynbTaTaM~ pa6oT~ / l l aMnn~TYAa 3neKTpo­
MarH~THo~ c~r HallbHo~ BonH~, B03H~Ka~~e~ B pe3YllbTaTe Hen~He~­
Horo B3a~MoAe~cTB~R CBeTOB ~X BOllH HaKa 4CK ~ rpaB~Ta~~oHHoA BOll ­
Hbl C aTOMaM~ ~e3~R, on~C~BaeTcR B~pa*eH ~eM 

010 (z) = -2"ikN dOl d 12 d 23 dS4 d u Q!j6 do7 d 78 d 80 x 

h 8 (6. 10 - ) (6. 20 - I r20 ) ( 6. so - i rsoi r lO 


x h* 0io 0so 040 0 60 °800'700'0 z 


(6. 40 - ) (6. 50 - Lf60 ) (6.60 - i fao )( 6.70 -!f70 )(6. SO- !fso )ir40 

rAe npt-lHATbl clleAy~~~e o503Ha4eH~R; °to - aMnll~TYAbI CBe T OB~X BOllH 
/i = 1 , .. . ,8/, onpeAellAeM~e COOTHoweH~eM 

\(wi t-k t z) 

OJ (z, t) 010 e + It. c.; 


WI n·
It \ = ___1 - BOllHOB Ol1 Be KTO p; n j - nOKa3aTenb npenOMfleH ~R Ha 

c 
4aCTOTe wi N - n nOTHOC Tb aTOMOB ~e3~A; d 18 - MaT p~4 Hble 311e­
MeHTbl A~nOflbHblx nepeXOAoB r -> S / r , s = 0 •••• ,8/; 5= r + 1 . 

Pu P{3 
/tf 56/ - Ma T p114HbI~ 3 11eMe HT nepeXOAa OC~~I1­Qkf = 2mf > 

llATopa nOA Ae~ c TB~eM I- DaB~Ta4~oHHoi1 BonHbl; h - aMnn~T¥Aa rpa ­
B~Ta4~oHHo~ BonH~; 6.10 - OTc Tpo~Ka OT pe30HaHc a; fro =L6.w ' ro 
6.w ro - CYMMapHoe yw~peH ~e cneKTpaflbHo~ fI~H~~ AfiR nepe~oAa r ->0; 
Z - AfI ~Ha KorepeHTHo r o B3a~MoAe~cTB~R. ~opMYfla /1/ nOflY4eHa 
AfiR c nY4 aA ~cnOflb30BaH~A B AeTeKTope ceM~ na3epHblX HaKa4eK 
~ OAHO~ rpaB~T a 4~oHHo~ BOllHbI, pacnpOCTpaHR~~XCR BAOllb oc~ z. 

Ha Dt-ICYHKe npeAcTaBfleH a C~C TeMa 3HepreTH4eCK~X YPoBHe~ a TO­
Ma Os, Bbl6paHHblx AfiA peafl l13a 4 11 11 cxe.Mbl AeTeKT~pOBaH~A r paB~Ta-
4~OHHO~ BOflHbl. nepexoAbI ocy~ec TBllA~TC R 113 OCHoBHOrO COCTOR H ~R 

6.s~ C HaKa4Koi1 "BBepx" CBe TOBbIM~ BOflHaM~ Ha 4aCTOTaX w" , 
w6 • w6 • w t-I ws ' a nepexoAbI "BHH3" ~HAY4HPY~TCR r paB HTa4HoH ­7 
HO~ BonHO~ C 4acToToi1 n. CBeTOBblMH XOllOCT~~ BOllHaM~ - w 2 
~ Ws ~ 3neKTpoMarH~THO~ c~rHallbHO~ BOllHOi1 - wI' reHe pl1pyeMo~ 

B o6~eMe AeTeKTopa, 
KaK B~AHO 1013 $OpMynbl /1/, aMnll~TYAa c~rHaflbHo~ BOllHbI cy­

~eCTBeHHO 3aBHCHT OT 4acToTHo~ paccTDo~K~ BOflH HaKa 4 eK OT pe­
30HaHca COOTBeTcTBy~~ero nepexoAa, a TaK*e OT ~~ PHHbI cneKT­

/1 

1 



panbHO~ n~H~~ . B yw~peH~e CneKT­
panbHO~ n~H~~ ~3nY4eH~R ra3 a 
BHO CRT BKn a A cneAy~~~e T P~ Me­
xa H ~3Ma: paAHa 4~OHH~~, Aonne­
POBCKHI1 ~ CTonKHOBHTeIlbHbl~. n03­
TOMY 4enb~ AaHHO~ paOOTbl RBnReT ­
CR B~4HcneHHe WHP~H IlHH~~, Be­
nH4HH AHnonbH~X nepexOAOB H 0 4e H­
KH aMnn~TYA~ CHrHanbHoA BOIlH W. 

w" w~ 

b' 6SYJ. CIIC'1'eM3 YPOBHei1 a TOl'1a !(e SI1R. 

1. PA,QHAUHOHHOE Yl:JHPEIlIo1E cnEKTPAllbHblX JlIo1HIo1(1 

CS060AHbie Kone6a H ~R ~3IlY4alO~e i1 C ~C TeMbl o6R3aTeIlbHo AOml<Hbl 
6~Tb 3aTyxa~~HMH, TaK KaK.H3nY4aR . c ~c TeMa TepReT 3H e p rHIO. OAHa­
KO, KaK ~3BecTHo, 3aTyxalO~He Kone6aH HR He RBn RIO TCR MOHoxpOMa­
TH4 eC KHMH, a c OAepl+<aT 4enbl~ Ha60p 4aCTOT. PacnpeAeneHHe HH Te H­
C~B H OCT H B c n eKT pe H3nY4 eH HR OC4 Mn n aTo pa 4aCTOTW w onHcwBaeT­
CR AMcn e pCHOHHOA $opMynoi1 / 21 

dw
I ( w) dw L /2/217 (w- w )2+ (y/2) 2 

o 

HnH 

y dw 

W(w) dw = Wab 2;;-' ( w-w )2 + (y/2)2 


o
 

rAe Y - KO HC TaHTa paAHa4~OH Horo ~a TyxaHHR, BxoAR~aR B ¢o pMyny 
3HepreTH4ecK~x nOTepb; &=&0 e y t ; I - HHTe HC~BHOCTb H3n Y4eHHR ; 
W - BepORTHOCTb H3nY4eHHR ¢oToHa C 4acToToH w B HHTepBane OT w 
AO w+ dw ; Wab - nonHaR Be pOR THoCTb /B eAHHH4Y B peMeH~/ ne pe­
xOAa oC 4HnnRTopa & ... b, npH4 e M (W.(w) d w = Wa.b' Ha 4aC TO THOM pac­
CTORHHM Iw- wo l= y/2 OT Wo HHTeH CHBHOCTb H311Y4e HI1R paBHa.LI(wo). 
n0 3TOMY KOHc Ta HTY 3aTyxa HI1R y 4a CTO Ha 3~Ba~T TaKl+<e paAJa 4 ~oH ­
HoA WHPHH OA nHH HH. 

WMpHHa n HHHH y, cor11aCHO KBa HTOB o A T eop~H /2~ paB Ha 

Y=Ya + Yb • Ya. l Wa c Yb l WbC /3/
(Ea. >Eo ) ( E b> E c) 

rAe E a , E b ,E c - 3HeprHH ypoBHeA. 

2 

CornaCHO /3/, paA~a4HOHHaR WHpHHa ypOBHR a(b) paBHa CYMMe 
BepORTHOCTeA paA Ha4MOHHWX nepexOAOB C ypOBHR a(~ Ha Bce OCTanb­
Hble YPOBHH. BenH4MHoAT =y;;:-1 onpeAenReTCR BpeMR l+<H3H~ aTOMaa 
B COCTORH~H &. TaKHM 06pa30M, paAHa4HOHHaR wMpMHa n~HHM ~3ny­

4eHHR cnaraeTCR 113 paAHa4HOHHWX WMP~H Ha4anbHor o ~ KOHe4Horo 
YPOBHeA. AnR OC HOBHoro COCTORH~R Yb = 0 H 'b = "". n03TOMY WHPHHbl 
n HHI1A, CBR3aHH~X C nepeXOAaMH B OC HOBHoe COCTORHHe , onpeAenRIOT­
CR pa AHa4HOHH~H WMpHHaMH BepXHHX ypOBHeA. AnR pe30HaHCHO~ 11H­
HHH a ... b 

2 2 
}' = W 2 e wa.b 0 r mc~ ab' / 4/ 

rAe m ,e - Ma cca H 3apRA 3ne KTpoHa, C - CKO POCTb cBeT a , r ab -
CHna OC4H11IlRTopa . PaAMa4HoHHoe YWHpeHHe TaKa r a T~na, 0 KO TOPOM 
rOBo pHIlOCb Bwwe, HMeeT MeCTO TonbKO n p H ycnoBHH, 4TO cneKTp 
B036y~eHHR AOC TaT04HO WHPOK. TaK, ec nH cn e KTp B036Yl+<AeHH R OCY­
~eCTBilReTCR 3a C4e T norno~eH~R 3IleKTpOMar HHTHo ro H3n Y4 eHHR, TO 
c IleAyeT pa3IlH4aT b ABe B03MOl+<HOC TH: 

1 / naAa~~ee H3nY4e H ~e HMeeT Henpe pbIB H "I ~ c ne KTp. B 3 TOM c n y­
4ae wHp ~Ha Il~HHH on peAenReTcR ¢opMyno A /2/; 

2/ naAalO~ee H311Y4eHHe cocpeAOT04e HO B Y3KOM 4aCTOTHOM ~H­
Te pBane W~PHHOi1 l « Ya BOKpyr w ' npH4eM h wn C E~ - E'b n 
H Ihw-(E"a. - E 'b ) 1 < Y ' rAe w n - ~aCTOTa nepexoAa; E O ,Eo 

- 3Hep­a a b 
r HH ypoBHe~. B 3TOM cny~ae ¢opMa n~H~H cOBnaAaeT C ¢OPMO~ nH HHH 
B036Y~Aa~ero H311Y4eHHR ~, c11eAoBaTenbHo, HMeeT WHpHHy yc 1 « Ya ' 

2. DOnnEPOBCKOE YW~PEHHE 

4aCTOTa H3nY4e HHR oC4HnnRTOpo, COCTaBnRIO~aR CKOPOCTH KOTOPO­
ro B HanpaBneH~H nY4a 3peHHR paBHa v , B COOTBeTCTBHH C np~H 4H­
nOM .llon11e pa CMell1eHa Ha BenM4~Hy wo ~ ' ECJ1H npHHRTb , 4TO pacnpe­
AeneH ~e ~3nY4a~~Hx aTOMOB no y o~peAeJ1ReT CR ¢YH K4MeA W(v ), 

c.r- w 0 
a Ta K)l(e y~ecTb, 4TO w=wo (l + ~) H y= C, TO 

C Wo 

l(w)dw = W(c . w-wo ) ~ dw. /5/
Wo Wo 

B 4acTHoc TH, n p~ MaKC Be n110B CKOM pacnpeAeneHH~ 

- (-
v 

) 
2 

dv
W(V)dv=_l_ e Vo 

V" Vo 

n0J1Y4aeM 
1 W-.W 2 dw 

-~.,I(w) dw=-exp[-( 0) ] Aw = W ~ 
,;;- flWg llwg g 0 C ' / 6i 
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rAe v =j2kT ; k - nOC TORHH 8f1 Eion b 4M8 H8; T - TeMnepa Typa ra3a; 
ma 

rna - Macc a a TOMa ; c - CKOPOCTb CBeTa. 
Pa cn peAeneH~e ~HTeHC~BHOCT~ / 6/ C ~MMeTp~4HO OTHOC ~TenbHO 

4aCTOTbl OC 4~JlJlRTOpa W o' Bem14~Ha yw~peH~R o npe AenRe TCfI na p8Me T­
POM t'l.wg . Ha pa CCTOflH~~ t'l.Wg OT Wo ~H TeHC"'B HOCTb yfi blB a e T B e pa 3. 

Ye pe 3 n apa MeT p t'l.Wg B~pa~a e TCfl w~p~Ha n~H ~~. KOTOPY~ M~ 0603 Ha-

4~M noc peACTBOM O. a ~liTeHC~B HOC T b B MaK01MYMe - l (wo ) . On peAe ­

n~M WH PHHY nHH~~ 8 aH8JlOr H4HO TOMY. KaK 3 TO 6~no CAe n a HO Bblwe 
B cnY4ae paAl1a 4 l10HHoro yw~pe H~fl, T. e. KaK pa CCTORH~e Me~AY T04­

KaMI-I KOHT y pa w I 1-1 ~ • AN I KOTOPblX l(w )=I(w ) = .1..I( w ). B COOT-
l 2 o 

BeTCTB"'l1 C /6/: 	 2 

n= 	2 vln2 t'l. Wg' /7/ 

B Tex cnY4aflX, Ko r Aa pacnpeAeneH l-le aT OMOB n o v He RBnReT CR 

M8KCBen nOBCKHM , AonnepOB CKoe yw~peH~e onpeAeJlfleTCfl 06~eH ~op­
cyno~ / 5/ . np~MeH~MocTb 3TO~ ¢opMynw Or paHl14eHa ycnoBMeM M8­

nOCT ~ t:\n~ Hbl BonHbl A- 2TTC/ (,) no cp8BHe Hl11O C vI, r Ae T - BpeMR , 

B Te4eH~e KOTopo r o nY4eB8f1 CKOPOCTb a TOMa v He MeHAeTCR. 

3. 	 CTonKH OBHTEnbHOE YillH PEH~E 

YWl1 pe HHe cne KT panb H~X n~H~~. B~3~BaeMoe B3a HMoAe~ cTB~eM 

aTOMa C oKpy~alO~HMH 4aC Tl1ua Ml1, 3aaHCHT OT KOH ue HT pa ul1l1 B03My~alO­

~ l1X 4aCT~ 4 . B~4l1CneH ~e KOHTYpa cneKTpanbHO~ n HHH H C Y4e TOM Bcex 
B03MO)l(HbIX B38l1MOAeik TB Hi:i n peAC Taan fle T co6cii K pai:i He cnO~HYIO 3a­

Aa4Y. n03 TOMY o n HcaHMe 3~~eKTOB CTonKHOB~T enb Horo YW HpeHl1e 4e­
n ecoo6 pa 3 HO Be C T~ B paMKa x MaKC~ManbHQ ynpo~eHHO~ MOAen H: 

1/ OTHO Cl1T e nb HOe AB HmeH ~e aTOMa H B03My~alO~e~ 4aC TH4~ KBa 3"' ­
KnaCC~4HO , 4 TO n 03B o nfle T n onb30BaTbcR nOH RT",eM Tp8eKTop HH B03 ­

My~alO~e~ 4 aC TI-IU~; 

2/ 	3Ta TpaeKTOpl1R n pRMon "'He~Ha; 
3/ aC HOB HYIO pon b B yw~pe H Hl1 l1rpalOT B 3al1MOAe~C TaI-lR C 6 n l1mai:i ­

we~ B03My~alO~e~ 4a cT Hue~ /6l1HapH~e B3a~MoAe~c T B ~R/, T. e. TPO~­

H~MH ~ APy r"'M l1 MHor04aCTH4H~M~ B3al1MOAe ~C TB"'flMH MomHO npeHe6pe4b; 
4/ B03My~eH l1e aAl1a6aT l1 4HO, T. e. He Bbl3blBaeT n epexOAOB ~, emAy 

pa3nHYH~MH COCTORH l1 AMM a TOMa . 

B P8MKax 3 THX npeAnono*e Hl1~ paCCMOTpeHHe Mexa HH3Ma CTonKHO ­

Bl1ieI1 b Horu YW l-1 peHlllfl c n eK T pa n b H~X n1-1 Hl111 npHBOA I1T K cneAylO~HM 
pe3ynb T8TaM 3 . 

CneKTpanb Hoe pacnpeAene HHe HMeeT SHA 

2 
) 

I (v ) - I -------­ / 8/ 
In 16 " 2 [~ ._ v )2 I ( I 4" )2 I 


nm 
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rAe 1 m - M8KC~MYM M3nY4eHHR, vmn - 4aCTOT :l nepexot:\a n .. m. YWHpe­
H~e nHHl-11-1 p a SHO 

217 e2 t N 
Y =---­ /9/

mW nm 

~. 	 COBMECTliOE AEACTB~E 


PA3Jl~ljHhI X I1EXAII113MOB YI1H1PEIH1.>1 


PaAHa u~OHHoe 1-1 CTOIlK HOBHTenb Hoe YWHpeHH~ flBIlRIOT CA OAHOPOA­
H~Ml1, H c n eKT panbHaA KpHB aA AIlfl H ~X OnI-1C ~BaeTCfI nope HueBo i:i ¢YHK­

4 /11e ~. Aonnepo Bc Koe cneKT paI1bHOe yw~peH~e - HeOAHo pOAHoe - onl-l ­
CblBaeTCA ¢YHKLt Hei:i iaycca, Ecnl1 Heo6xOA/IIMO Y4~TbIBa Tb OAHOBpe­

Me HHO ABa ¢aKTopa nOpe HL(e Ba yw~peHl1A, TO pe 3Y I1 b T l1 pYIO~ee yw~pe­

H ~e cneKTpanbHO~ I1 HH l1~ GYA e T TaKl'<e n o pe HueBblM 15.41 11 6 YAe T HMe Tb 

c yt~M a pHylO Wl1 PI1 HY n l-1 HM/II Y= Y + Y2 . B cnY 4a e Aei:1c TBHA ABYX ¢a KTo ­
1 


PO S HeOAHopOAHoro YW/IIpe HfIIfl CYMMap Hoe yw~peH/IIe I1 /11H /II /II 6 YAeT TaK~e 


HeOA HopoAH blM III on~weTCR rayc coBoi1 KPI1BOi1 C CYMMapHO~ WH PfIIHO~ 

n /llHl1 /11 Y= ( Y 12~_ Yl) -. AI1 R CMe waHHoro CIlY4aR, T. e. Ko r Aa OA HO 

YW/IIpe HMe I10peHL(eBO, a APyroe - r aY CCOBO, pe3ynbT/IIpy~~aA cneKT ­
paI1b Hafl I1~H MA Onl1CW Bae TCA HHTer p8nOM BO~ Ta /II n p eACTaB n Ae T Co­

6o~ CBe pT KY OT AB YX pacnpeAeI1eH ~i1 . ~opMa nHH~ /II B 3 TOM CI1Y4 ae 

Ha3 blBaeT CR 4>orTo8cKoi1 /II RBnAeTC fI, e CT eCTBeHHO, n pOMemYT04 HO~ 

MemAY nupe HueBoi:i 1-1 r a yccoB oA Kp/llB~MI1 . Cne KT pa n b Ha R W~p/ll H a 3TO~ 

IlHHl1l1 AaHa B Ta6yn/ll poBaHHOM BHAe S p860Ta x 16 - 8 / . OAHaKO B npa K­

Tl14eCK~X paC4eTax /113 AByX WI-1P ~H - I10 peH UeBO~ /II raYCCOBO~ ­
0 6W4HO GepY T 6 o nbWYIO, npe HeG peraR Me Hb we A W/IIP~HO~ /CM . · 4~ c.59/ . 

KaK S ~AHO 11 3 B~pa*eH /IIA / 1/, 3 a Bl1 C ~MOCTb aMnIl H TYA~ C ~r HaI1 b­
HO~ BonHW OT 4aCTOTH~X p aC CTpoeK H W~PM H Il~H~~ n e pexoAoB RB ­

nReTCA oGpaTHo nponOP U/IIOHan b Ho~. n 03TOMY HMee T CMwcn COK p aTfII Tb 

AO M/IIHI-1MYMa 3T~ BeI1"'4~ H~. nOC KonbKY AonnepOBCKoe YW/IIpeH/IIe 3 a ­

B/II CHT OT paAl-1aJlb HblX COCTa BnRIO~~X CKopoc Tel1 aT oMoB, a CTOIlt< HO­

BHTenbHoe - OT KOH4e ~lT pa u l1H 4aCTHLt, TO Mom HO CYLljeC TBe HHO YMeH b ­

Wl1Tb COOTBeTCTBYIO~l1e WHP/ll Hbl , ~cnonb3YA Me TOA aTOMH blX nY 4 KOB 19~ 
~3-3a MaIloi:i nnOTHOCT/II 4a CT H4 B nY 4 Ke CTOI1 t< HoB~T eIlbH~M YWHp eHH ­

eM MO*1I0 npcHcGpe4b. B 3TOM cnY4 ae AOnI1CpOBC Koe yw~ pe H~e I-1MeeT 

cneAYIO~HI-1 nonIlAOK l {) / ; a"' Aon ~ ¢ L\w Aon ' rAe 21-> 0 - yrnoBoe pac­
XO)f(AeH~,e n y'·u< i' 4ac r /llU npl1 ¢ = PO - 3 p a A , =106 paA/ c , 4TOOW ACfI 
CpaSH/IIMO (. r>C)A~Cl L ( /II()H H hlt~ YWHpeHllleM nepexOAOB. n OCKonb KY Kp /ll BaA 

i aycca c n ilAill.: I Gbl C. Tp('C'. 4eM nope H4esa n plI! YAaIleHI-I/II OT Ma Kc "'MY ­

Ma, TO H~ P~C I TUn Hl-1nX a HCCKonbt<O W~Pl1H n HHl1l1 cneKTp n onHOCTblO 

o n HCblBil(H Cn Jlfl Pl:IILWBOr, KpI-IB nfl t' TaKl1M 06pa30M. Be nHYI-IH bl r iO H3 

BblpamC Hl1fl /11 p a lJ"IJI I' li)81l -;;- (Y I Y ). rAe Yn ,m - WHPl1H8 
II m 

nHHH/II nppl'xull,1 H<J nonYHt>ICOrL' KP"'BOI1 l13nY4e HHfl . 
11

B OG3C1lh: Aa llbl l',lnl-l aLt~1OtlHhle B pCMeHu lKI-I3H/II Crt ) B036 ymAew' 

HblX COCTOFII IIU1 ,1TOMQ l\e 3 11R . 13 C()OTBCTC TBl1 1-1 C /2/ BbI4~c nAIOTCA 
WH pl1Hbl m·llf l1l \. Pe 3ynb TaTbi c. aeAC Hbl B Ta6n H4Y . 
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1 

Ta 6JlJiu;a 

Ji nepeXOJl; '1\ eft f pa,n Co;n 
(~U"J 

~ro-17 
)rl 0~) yri (eJl; .crcE)n {e.u creE} 

4 6>1',. -IOPYl­ 347 , 79 0 ,0145 I,II rooo 0, 1 

5 J01",1.­ - II ~y,. 24813 , 9 5,256 2 ,17 10 I 

~. II ~ '/... . IJP'tL 34364,2 5,149 0, 66 ° I 

7 JI f~ft.. - /2. $~ 38022 ,8 4 ,973 I,DI ° I 

a 12~Yz. - /2 Ps4 50505, 0 9, 436 0 ,5 ° 1 

~ 12/¥:- ­ ! F~ 
53763,4 .Po<. p~ 0,5 ° h

2 ,;:i , 

I gF0/:­ - gD>;,. 48 78 0 ,5 5 ,083 2,97 ° 9,14 ' 10- 8 

2 f!J % . 1p'A 192307 ,7 10 , 547 3,21 10 I 

3 11¥z. - ' SA 339,86 o,on 0, 66 1000 0,1 

5. 	 BN4HcnEHHE IlHnonbHNX HATPM4HNX 3nEMEHTOB 

/ IO IB COOTB e TCTBl-11-1 c Bel11-141-1 Ha A~nOl1bHoro MaTpl-14HOrO 3neMe HTa 
onpeAenfieT Cfi B~palt<eHl-1eM 

a .= <n , f , s , J t m Ip ln " f " S " j ', rn'" >c: 
fS 	 Z 

=-f d ,s,Lm I T ~l ) I f', B', j', m' >< n, r, lI r ll n', f' > , 

rAe 
m 

o . IT( l) l o" j " (1)i­<l,B ,J ,m 0 f,B, , m > = - x 

1 j' 
< r, s, j II T II f ' • S ,j , > ; x 

-m 0 m' 

d, s ,J II T (l) Il f',s ',j' > = (_1}+ s+i+ 
l 

(2 ) +1) 'h x 

1 
< fIIT (l) llf' >x (2j ' +1)~ 

f' 	s f ' 

dI IT(l) ll f, >=(-d (2' +1)'1: (2 f '+ 1) 'I: ( r 
o 

1 
0 

:') . 

6 

nOC l1e npOCT blX npe06pa30aa HI-1H OKOH4aTenbHO nOnY41-1M 

d,s,j ,m IT ~l) I f',B',j',m'> '" C_l )J+i'+ sf+s-m x 

\1 I~ ( j 1 


x (2J +1) (2j't 1) \ -m 0 : ') v f + 1 , 
~,) ( f:1 S 

r Ae B $l-1ry pH~x cKo6Kax 6-j - CI-1MBOn~, B Kpyrn~x cKo6Kax - 3-j-C I-1M­
aon~ Bl-1rHe pa; n - rnaBHoe Ksa HTO Boe 4I-1CnO; e - Op61-1TanbHOe KBaH­
TOBoe 4 I-1CnO ; s - Cnl-1 H 3neKTpoHa; j c f + s ; m - MarHI-1THOe KBaHTO­
Boe 41-1 C110 i e - 3apfiA 3neKTpoHa. 

Be nl-1 41-1H bl d,s.iIIT (1)l l f',B', .j'> 1-1 <n,f.l l r!ln'f +1> Ta6yn l-1 pOBaHbi 
a/ 10 .' OAHa Ko AnR ne pexoAoa C f = 3 AaHHbie He npI-1 BOART Cfi. An R Bbl­
41-1CneHI-1 R Al-1nOnb HMX MaTpI-14H~X 3neMeHTOB nepexoAOB C F -Y PoBHeH M~ 
Bocn onb 30Banl-1Cb 06~I-1M $opMa n I-1 3MoM. 3Ha4eH I-1fi Al-1nOnbH~X MaTp I-14H~X 
3neMeHToa npl-1 BeAeH~ B Ta6nl-14e . 

6. 	AHnnHTYAA CHrHAflbHOR BonHN 

Pa C4eT no $opMyne 11 1 AnR Bbl6paHHoH CI-1CTeMbl nepeXOAOB IC M. 
Pl-1c YHoKI 1-1 B npeAnOnOlt<eHI-1I-1 MO~HocT eH Ha Ka4elC Cs ",C 4 = 0 ,1 npl-f ­
aOA I-1T K Cl1eAYlOlI1eMY pe3ynbTFlTbi Anfi aMnnl-1TYAbl Cl-1rHanbHOH BOl1Hbl: 

= 9,1 4 .1 0 - 8 eA·CrCE I-1nl-1 = 6'10 3 c)loToH./I-1Mn. npl-1C IO N cHr 
ycnOBI-1AX, 4TO z = 1 C ~I, h = 10-- 33 , TH = 10-6 , N = 1013 c ~1-3. 

nonY4eHHaR TaKI-1M o6pa30M Cl-1rHan bHaA BonHa MOlt<eT 6WTb HaAelt<HO 
3aAeTeKTI-1pOaaHa reTe pOAI-1HH~M npl-1eMHI-1KOM_ 

HaM 6~ XOTe110C b no6narOAapl-1Tb HaWI-1X Konne r 3a 4eHHwe 3aMe4a­
H ~fi 1-1 nrn~Oll1b, KOTO PYIO OHI-1 OKa3an~ npl-1 nOAroToBKe PYKon I-1C 1-1 , OCO­
6eHHO A_$.nl-1capeaa, ~ .A. nl1l-1ca, A. A.Ca 30HoBa. 
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JlHOJlliH t-1. B. , l(enHnoB r . B . PI3-85- 412 

AHaJTJ.i3 IU}!Plnlbl KsallTODhlX nepCXOA OB B AeTeK"I'Op e 

rpaBHTan;JiOHHblX BOJIII 

PaCCMaTplmalO'l'Cll JHIIlPOl'IoJ , CBSl9aJfHbi e C lJIHPHHOH cneKTpanhl 

nHHmi B aTOMax Il\enO\fIlMX Nl"r;U1J10B . 1(OTOpble HCnOIth3Y10TCJl B 1(a­

qeCT"BC pa6otICI'O lIellln"!'II" nplleMIfHKa ['paBHTru~OHHbIX BOJ1H. Alla ­

nH~lHpYCTCH YIIIIIP(~IIIIt! t'III'KTpasn,Hblx JIUllH.H 3a Cl:feT CTOnKHOeeHIff.i 

~le)l(AY Il'I'O~HI~lII. J\lJIIJll'p-"l~.f)l'KTCl. CnOHTaHHOI"O H3.rryqeHliR 

aTON:l~III. l'at:r: ~la'I'I'II1I1I("rCH COBMeCTHoe ,o;cHCTBHe pa3JIHl:fHblX 

MC)(llllll'1Mnll YIllIlIlt"'III1J1 CIIl.'K'l'panbHbIX ruUl11iL TIPH onpe,t(enCHHbIX yc­
JlOHIJ)IX h":lIl1m. ' o/1II.11111<' ()XJlillltAeHROrO a'rOMHoro rryqKa c N8Jlb1l-1 

pnCX'I:><)\t'lIllC·,t/ Nil ~11t' CHH:3H'rb ,o;ef{CTBHe CTOJ11(HOBHTeJIbHOrO 

H AnIlJII'Jlt1ItI ~ ":" I ' " VIlIlIl1l'IIHR liTeM CaMbIM 3Hal.£HTeJIbHO CY3HTb lJIHPHH 


cn~K I'JlOlJlhllPrt JIIIII I III ; 11.:1 ::lTON OClIOBaHHH p;enaeTCH BblBO,o; 0 B03MOlK 


HOCTI! IIIlJI Y'Il'l II III I'l'rIlCTpHpyeMoH CIirHaJIhHOii BOJIHbI B npaeM.HHKe 


rpaJ3I1T(jI~lItlIHII'I)( ",WH . 


Pn~111' I tll,IIHI ,III1C'lIn J3 Jla6opaTopmi fr,o;epHbIX Ilp06neM arum. 

COOC!lI(eHllC on".. )VHC" "Hor(l HHCTHTy Ta R.IlepHlolX Kccne.llOJUlRHA . ):IYC!Ba 1985 

IJepeH())\ IIII"tll"1H 

Lyab 1 i II ~1. V.. Tsepilov G. V. PI3-85-412 


AnalysiH itt t:lw Quantum Trans i tion Width 

in tI,,~ r:rllv i "al ion Have Detector 


l"rnhl"m!\ r c 'lated to the width of spectral lines i n atoms 
of alkill i IIJ1'lul!i used as working substance in the gravi t ation 
wave n'(;t·i ,ver are discus s ed . Wid ening of spectral lines due 
to collilinnH or atoms, t he Doppler effect , spontaneous atomic 
radinlioll in illlnlysed. Joint actions of various widening 
mech.'lniHm~ ;ln~ (·(1n~idered . Under certain conditions (a cooled 
sli~'Hly divl'rt\l'nt atomic beam) one can r ed uce t he widening 
dul' lo colliRiolls and the Dopp l er effec t . Thus the width of 
lhe Ill"''' 1.1':;\ 1. 1 inl' becomes much narrower. This important fact 
is n htltH' ! nr till' conclusion that it is possible to register 
a sir,no I wnv,' in the gravitation wave receiver . 

'fht', invcstiRation has been performed at t he Laboratory 

of Nuclear Problems, JINR . 
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