


Ceepxwanyqe~we A H K K ~  / I / ,  M n H  cynemnmpecqeHquR, BO~MOIUHU , 
KaK UBBeCTHO, B TeX CHCTeMaX, B KOTOPUX IlnOTHOCTb O AOCTaTOq- 
HO Bucotca. O r p a ~ n q e ~ u e  Ha nnoTHocTb BUTeKaeT n3 ecTecTeeHtioro 
y c n o e u ~  , ~ 0 6 ~  BpenR, uepea KoTopoe ~ o s ~ n n a e ~  ceepxnanywa~enb- 
HUG unnynbc, T ~ K  Haaueaenoe B ~ ~ M R  safiepm~n t o ,  6 ~ n o  ropasao 
MeHbue BpeMetiu cnoHTaHHoro pacnaaa TI. 3 ~ u  xapaKTepHUe epene- 
Ha HMenT nOPRAKH / 2 0 3 /  : 

P ~ C C M O T P M M  CMCTeMY N ~3 f l yc (a~e f le f i ,  Ha KOTOPYIQ KpOMe KBa3M- 
pe30HaHCHOrO MOHOXPOMaTkIqeCKOrO nOnR Aefic~ByeT eqe M I lOCTORH- 

Hoe oAHopoaHoe none: 

+ -9 - i w t  + 

Ei ( t )  = E i e  + Eo ( i = 1 , 2  ... N) . /1 /  

T ~ K  KaK @ ~ H K ~ M R  / I /  nepwoAwclHa, TO BcnKaR ~ a 6 n ~ q a e ~ a ~  eenwcln- 
Ha, YCpeAHeHHaR no nepMOAy 2 n / o ,  RBnReTCR K O H C T ~ H T O ~ ~ .  ~ O ~ T O -  

MY MOKHO c ~ a a a ~ b ,  c l ~ o  paccMaTpwBaeMaR cwcTeMa cTaumonapHa e 
cpeAHen. Oc leew~~o ,  T a ~ o f i  pennM npuHuwnnanbHo cTnnclaeTcR OT pe- 
mwMa CynepOnloopecuetiqww, Korga ~oa6ymnalo*~wfi wMnynbc n e f i c ~ e y e ~  
Ha CMCTeMy JInUb B ~aclaJlb~bI6 MOMeHT BpeMeHM. 

~ ~ M M ~ ~ T O H M ~ H  ABYXYpOBHeBblX nsnycla-renek MOMHO 3aWCaTb l4nU 

B npeAcTaeneHnn BeKTopHoro noretqnana / A - n p e n c ~ a e n e ~ ~ e /  wnu 
B AMnOJl bHOM IlpeACTaBfleHMM. ~ T M  npeflCTaBneHMR, KaK H3eeCTHO '4', 

r a e  N - w c n o  wanyqa~enefi, o - racToTa, L - annHa CncTeMbl, YHWTaPHO 3KBklBaJleHTHbl M nePeXOART OAHO B ApyrOe B ge3yflbTaTe 

d - ann0nbHbIfi MOMeHT KaMaOrO H3 ~ 3 n y q a ~ e n e f i .  T ~ K  KaK L - ( ~ / n ) l / ~ ,  rpaAMeHTHoro n p e o 6 p a a o e a ~ u ~ .  n p ~  ucnonbso~aww ~ - n p e ~ c r a e n e t ~ w R  
06blcl~o B ~ I ~ P ~ C ~ I B ~ I O T  A' -cnarae~oe w TaK ~asb leae~ble  npoTweoepaqa- 

TO H3 YCnOBHR to <<TI cneayeT,  TO nnoTHocTb usnyqa~enef i  
TenbHwe cnaraewe '' . Cnpaeeanweoc~b AenaeMblx npfi6nnme~ufi HP, AonmHa BUTL ropaaao 6onbue K P H T H ~ ~ C K O G  nnoTHocTn 
ecerna RcHa, o c r 6 e ~ ~ o  e 6onee cnomn~x cwryaumx, HanpwMep npw 

(2nlnN) ABYX~IOTOHHMX nepexo~ax  ' 5 * 6 /  nnn A ~ R  r p e x y p o e ~ e e ~ x  a~ot.10~ 17' . 
nc = . ~ w n o n b ~ o e  me n p e ~ c ~ a e r t e ~ n e  ~ ~ n a q a e ~  - m a r  a e ~ o e  w 6cnee y ~ o 6 -  

A' d N  HO npw BblclMcneHnRx; npMMeHeHHe 3 ~ o r o  npegcTa eneHun B Teopwn 
B03My~e~Mf i  AaeT 6onee TOqHble pe3yJlbTaTM; B o c o 6 e ~ ~ o c ~ n  W O  

r a e  A - WnHa eonHu. Ecnw me n 5 n, , TO cynemnmpecqewnR 
Y A O ~ H O  I4 KOPPeKTHO npM PaCCMOTpeHHU KWepeHTHblX npOueCCOB 14/ . 

HeBO3MOmHa. nocneatiee ycnoewe oaHaraeT,  TO OTHoweHwe WHHU 
Awnonb~oe npeAcTaeneHue raMnnbToHwana c ycleToM nonR nepe- 

e o n w  K cpeatieny paccToRHnn Memay w s n y u a ~ e n ~ n n  a yaoeneTeopR- 
ManyqeHwR WR CncTeMbl ~ a n w a ~ e n e ~ ?  c ~ n w ~ o k  e o n ~ w  A<_a m m ~ o  

eT HepaBeHCTBy 3anwca~b B @opne 

n p ~  N > 108 370 aaeT A 5 a . 
B aaHI~ofi p a 6 0 ~ e  paccnaTpweanTcR KaK pas Tame p a s p e m e ~ ~ u e  

CncTenu, KOTOPHX n 5 n, , n CYnepUUImpec~e~qn~  A H K K ~  OT- 

cyTcTeyeT. l l o ~ a a a ~ o ,  w T 0  n B 3THx CncTenax Ten He neHee Rome1 
CyweCTBOBaTb C B e p X H ~ Y ~ e ~ e ,  Ho npH COBeplUeHHO apyrHx 0 6 ~ ~ 0 ~ -  

TenbcTeax - Korna a ~ c a n 6 n b  ManYraTenefi, Ha K O T O P U ~  ~ e G c ~ e y e ~  
nepnoanqecKoe peaoHaHcHoe none n CTaqnoHapHaR HenoHoxpouaTn- 
wecKaR HaKaqKa, H ~ x O ~ H T C R  B ~OCTORHHOM O ~ H O ~ O ~ H O M  none. 

+ + 
E i j  ( t )  = Eij  "; ( t )  ' / 4 /  
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O ~ c l o ~ a  BHAHO,  TO ~ W ~ K T M B H O ~  none, ~ e k c ~ ~ y ~ e e  Ha i_-k  any- 
UaTenb, 6 n u s ~ o  K BnewneMy nepeMenHOMy nonm, E i e f f  = E  , npu 
ycnoeuu 

Tenepb nycTb,nao60po~, nepeMennoe none acuMnT0TMclecm-I Mano 
no CpaBHeHUK, C nOCTOflHHbIM: 

€3  TOM cnyclae Ann cpeAnmx 

<atZ ( t )  \ = DZ I '  < a , ( t ) . = X i .  

2 2 
O o  + Y e  <(aO + i y 2 )  

D:= f , X .  = -------I--- (i i eff 
2 2 i i 

a: + 2 ( w 0 +  I;eff  1 

~ @ ~ ~ K T M _ B H O ~  none u nocToflnnoe BHewnee none 6nu3~1.1 Apyr Apyry, 
~ f ~ ~  = E ~  , ecnu 

€3 cuny /lo/ ycnoeue /20/ cnacee, cleM /15/. 

06qee peuenue ypaenenuk /7/ u /8/ npw npou3eonbnoM COOTHO- 

UleHHH MemAY BHeWHMMM nOJ'flMW MMeeT cl~e3Bblclafi~0 T P O M O ~ A K M ~  %HA. 
f lnR ynpOqeHMR flOnyclalOlqMXCR Bblpame~~f i  6 y ~ e ~  CclbITaTb, clTO Cnpa- 
BeAnMBO HepaBeHCTBO 

Ecnw B pewennu /22/ O T ~ P O C M T ~  6 ~ c ~ p o o c u u n n u p y w u e  cnaraeme n 
npoTuBoepa4aTenbnble cnaraeme,  TO I tonyLcuH npu6numenue spaqalo- 
t qekc~  BOJ-IH~I, cooTseTcTsywee swenenuto orw6aloqux. €3 naueM cny- 
Lcae AJ-IR 0 ~ 6 p a c ~ s a ~ n ~  6~c~pooc~nnnupy1oqux cnaraeMMx wMeeTcfl u 
AononnMTenbnoe onpas~anue,  nocKonbKy c POCTOM n > 1  K O ~ @ @ M L ~ ~ ~ H -  

Tbl PRAOB /22/ ~ 6 b l ~ a i O ~  XaK 1/R . K p o ~ e  T O r O ,  HMMe 6 y ~ e ~  flOKd3a- 
no, c l ~ o  CyqecTByloT u Apyrue napaMeTpb1 ManocTu, no3eonflwwe 
paccMaTpusaTb /22/ KaK pasnomenwe no cTenenRM ~ T M X  napaneTpoe. 
T ~ K M M  06pa30~,  MOHHO s a n u c a ~ b  



OT peueHuR, aaAaeaeMoro o o p ~ y n a ~ n  /23/+/25/ ,  MOMHO sepHyTbcR 
K PaCCMOTpeHHblM Bblllle npeAeJlbHblM CHTYaL\HRM. T ~ K ,  IlpM BCMMnTOTM- 
Y ~ C K M  cna6ol;r ~OCTOJHHOM none / 1 1 /  supamenne /23/ nepexof lu~ B , /14/, r ~ e  Ei = Ei  c o r n a c ~ o  /15 / ,  a ngu cna6on n e p e ~ e ~ ~ o ~  
none /16/ pweHue /23/ A a e ~  /19/, rAe E:" =go ,  n o c ~ o n b ~ y  u3 
ycnoenn /21/ cneAyeT /20/. 

B n c c n e ~ y e ~ o f i  ~ M B M Y ~ C K O ~ ~  aaAaqe MomHo et,tAennTb ecTecTeeH- 
~ u e  ~ a n u e  ~ ~ D ~ M ~ T D M  i 

i lpeo6pa3y~ /25/ npn ycnoeun /26/, uMew 

ilpu Hanuqnu Manblx napaMeTpoB /26/ PRAM B Q o p ~ y n e  /22/ npea- 
CTaBnRlOT co6oG pa3nOMeHMe no CTefleHRM 3 T M X  flapaMeTpOf3. 

Eqe 6onee ynpocTuM ~ a k ~ e ~ ~ b ~ e  petueHwR, npefinonaraR, q ~ 9  B ~ I -  

nOJlHROTCR PaBeHCTBa 



Petue~w~,  nccnenoeatiHble B npeaMayueM nyHKTe, noKa 3 a ~ a ~ t . 1  He 
nOJlHOCTb0, TaK KaK+ OHM CyqeCTBeHHO 3aBMCRT OT OPMeHTauMM A M -  

nOJlbHblX MOMeHTOB d i  OTHOCMTeJlbHO BHeWHMX noneA. DR CMCTeMbl 
c~auno~apno i i  B cpeAHeM 3 ~ a  opneHTaunR onpenenReTcR canocorna- 
coeaHHMM o6paao~,  n3 ycnoenn MnHnMyMa c p e ~ ~ e A  aHeprnn. 

4 

Ecnu tianpaenewe nonR E l  MeHReTcR cny4aA~o BO speMeHu nnw B 

npocTpaH$Tse, TO cyma C noapa3y~eeae~  n ycpenHeHwe no Hanpae- 
fleHHRM El . 1 

I 
P~CCMOTPMM pa3flM4HMe YaCTHbIe Cfly4aM. A o n y c ~ w ~ ,  npOCTpaHCT- 

Benuan opueHTauuR nonR E i @ u ~ c u p o s a ~ a ,  TO ecTb He ~ ~ B M C H T  OT 

BpeMeHn, a nocToRHHoe none acuMnToTwuecKw Mano, TO ecTb cnpa- 
seanneo HepaeeHcTeo / 11 / .  n o - n p e ~ ~ e n y  cuwTaen, UTO BMnonHReT- 
CR YCflOBne / 21 / .  T o r ~ a  M 3  /32/  HaXOAMM 

K ~ K  HeTpyAHo Y ~ ~ A M T ~ C R ,  HanMeHbtuee a ~ a u e ~ w e  cpe~nek  aneprwu 
/ 3 3 1  AocTuraeTcR npw ycnoeuu 
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Yukalov V.  I. PI 7-88-1 8 
P o s s i b i l i t y  of Supe r r ad i a t i on  i n  Raref ied  
Systems 

A system of two-level e m i t t e r s ,  w i th  a d e n s i t y  f o r  
which t h e  Dicke s u p e r r a d i a t i o n  i s  impossible ,  i s  inves-  
t i g a t e d .  It i s  shown t h a t  a new type  of s u p e r r a d i a t i o n  
can e x i s t  under  t h e  a c t i o n  of p e r i o d i c  resonant  f i e l d  
and a uniform cons t an t  f i e l d .  Coherence c o e f f i c i e n t s  
a r e  def ined  and e s t i m a t e s  f o r  magnetic d i p o l e  t r a n s i t i -  . 
ons a r e  given.  

The i n v e s t i g a t i o n  has  been performed a t  t h e  Laborato- 
r y  of Theo re t i ca l  Physics ,  J I N R .  
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Hhcano~ B. ki. PI 7-88-18 
B O S M O ~ O C T ~  c s e p x u s n y s e ~ u ~  B paspexe~mnr 
CUCTeMaX 

P ~ C C M O T ~ ~ H ~  CUCTeMa ABYXYPOBHeBbM ~ 3 J I w a ~ e J I e f i  C IIJIOT- 

HOCTbIO, IIpU K O T O P O ~ ~  CBePXH3JlweHUe & K K ~  H e B 0 3 M O X H O .  

n o ~ a 3 a ~ 0 ,  9 T O  MOTeT CmeCTBOBaTb  HOB^& BUA CBepXU3JIwe- 
HUH IIpU A ~ ~ ~ C T B U U  Ha CUCTeMY IIepUOAU9eCKOrO pe30HaHCHOrO 
nOJIH U I IOCTOHHHOrO OAHOPOAHOrO IIOJIH. O I I ~ ~ , ~ ~ J I ~ H ~ I  K O ~ & & U -  

IJUeHTbI KOrepeHTHOCTU U IIpUBeAeHbI OIJeHKU JVIH MarHNTHbM 
p,unonbHMx nepexoAoB. 

P a ( i 0 ~ a  BblIIOJIHeHa B na60pa~opuu T ~ O ~ ~ T U ' X ~ C K O ~ ~  & U ~ U K U  

omki . 

~penpmr O65e1u~~emoro smcnrryra mepmax n c c n e n o d .  Ay6na 1988 
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