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1. BBe~eIme 

CBepxlI3JryqeIDIe JIHRKe/I~ MJm cyneI$IyopecueHUIDI, oc·ynteCTBJI.ReTCH . 

CJIe,I(j'llJIIUlM OÓpaSOM. IIpl1:rDToEJI.R:eTc.a: Cl1:CTeMa ti .lU3yxypoBHeBwc aTOMOB B 

B036y~eHHoM COCTOHHHH. 3aTeM, B npo~cce cnOHTaHHoro pacn~a, 3~eK

TRB~oe BSal1:MO~e~CTBHe sa CQeT oÓMeHa WoToHaMR npHBO~T R B03HHKHOBe

IDIlOCMJI:bHOR MeJKaTOMHOH RoppeJI..fIJJ;mi xepes BpeMa 3a~ep21tIGI -to • B pe3YJIb

TaTe nOHBJIHeTCH MaKpoCKo~eCKBH nOJIRpHSa~ CHCTeMa H 3a BpeMH ~ 

ncrrYCKaeTC.a: ~YJIbC HSJIyqeHHR C HHTeHCHBHOCTbllJ,nponopUHOHanbHHH )V2. 

YKasaHHue xap8RTepHHe BpeMeHa BMeIDT nO~KH 

fie 
·to '" "Ç en N t:'"" ,

~)ln c...:' L d ~ 

rne n - llJIOTHOCTb trnCJIa H3JIyilaTeJI8H, (J - qaCT.OTa, L -,IJ)lHH8 CHCTe-


Ma, d - .z:umOJIbHHH MoMeHT nepexona,
 
HaHOOJIee nOJIHO, 11: TeOpeTHqeCKH H 3KCnepHMeHT8JIbHO,HCCJIe,D;OBaR8
 

cynep4JJ:ryopeCueHIJ;lffi B OnTHqeCKOM ,D;HanaSOHe qaCTOT LV "V 1014 - 1016 ruo
 

COOTBeTcTBy~~ee oocy~eHHe MOERO HiHTH B OOSopax ~eeBa, EMeJIhHHOBa
 
3li VfJrbl'lHCKOro /2/, I'pocca li Apowa/ , EoI'OJIIOÓOBa H lItYMOBCROro /4/. 

Ha BOSMO~OCTb OC~eCTBJIaHaa CBepXHan~eHHH~e B p~OqaCTOTHOM 

naanasoae w"-' 105 - 108 Iu YKa3HB8JlllI bJIOMOepren H TIayH,D; /5/. He,D;aB-

HO TaROa THil cBepxHSJIyqeHHH HaÓJI~aJICH 3KcnepMMeHTaJIbHO /6/. 
B 060HX CJIyqwrx )I,JIHHa BOJIHH ,,'=;) II c / lJJ cyuiecraeaao npensaaer
 

cpemiee MeJKaTOMHOe paccroaaae a""'" 10-8 CM. B OnTHQeCKOM ,D;HanaSOHe
 

11"" IO-6 - IO-4 CM, a B pa;UWlI8CTOTHOM ./\." 102- r05 CM.
 

O,IJ,HaRO peHTreHOBCROMY li raMMa - ,IUianaSOHaM c qaCTOT8MH' eu ~
 

~I018 rn COOTBeTCTBYlOT .n;OCT8TO"lffiO xoporxae BQJIHU c ,IJ')IHHaMl'I /I b IO-SCM. 

TIoHBJIeHHe cyrre.f$IyopeCIJ;eHIllm )J.J1Ji 'l'aKHX BOJIH 1\ f:; Cl saTpY,D;HeHO. 8To 

M01KHO nousrs , e CJIH CpaBHHTb BpeMR: aanePJKKH -to c BpeMeHeM cnoaraano
1'0 pacrrana : 

ti c?

T -v --- 

t c{:t w~
 
-3
 L ''v Cl N 1/3

rrpHHH~BR BO BHHMaHHe, QTO n --..J () , 'l'1MeeM 

Otrt.ellitieÜH~a BHCntTyT I 
. ill'.J1!iMI 8C('JieliOU1U1SI
f r""B..l.......... ~, ._.
 



~íiftl Nto 
N 113 (:rT, 

IIp.H nocraro-rao 60JlblIlOM 'q}JCJIe 113JIY1iaTeJIei-l: N '>,J 106 11 ,It7illHax BOJIH 

n~ a crrpaBe~HBo HepaBeHcTBo 
. A L. I ~íi e~ N j 

a --- /11'16 
Bcne.n;CTBHe ROTOPOro 

to /~ ~ 1. 

TaKüM 'o6pa30M, B030y~eHHaH CHCTeMB ycrreBaeT crroHT8HHO pacnaCTbCH, 
npezne 1ieM B Heli B03HHKHYT MaI<POCKOITH-qeCIW8 KOp~eMll,ID1. CyrreWryopec
I48HUWI ae necoauaoro xacaa H3JIYliaTeJI8tl ti L 10 npHBO.n;HT K HHTeH
CKBHOCTH H3gY1ieHHa M8HblIleH, lieM HHT8HOBBHOCTh OnOHTaHHoro pacrra.n;a 
BceH CHCTeMH. STOT BHBO~ rro.n;TBe~aeTCH H8noope~CTBeHHHM pemeHReM 
.n;HHaMH1ieCImX ypaBHeHlIH, orrncIlBalOlllIDC rrpollecc HSJIYtl8H, ~8PTFIPOBaH
Hoíf CHCTeMOH c "'" a (AH.n;peeB, HJIbllHCrwit, XOXJIOD 7 ). 

B .n;aHHoa paOOTa 113y-qaeTCH HOBa~ B03MOEHOCTb BOSHHKHOBeHRH CBepx
H3JIY1iaTeJI:bHoro peJmMa - npa cranaoaapaoâ HB.K8tlRe. K o~alWORapHOMy IIpO~ 

necoy HerrpHM8HHMH pasoõpaaaae nane OrpaH1'I1l8HWI, rrOaTOMy lIMeHHO Ta
ROa npouecc KaEeTCH OrrTKMaJIbHUM ~ C03,IJ;aHHH OBepxHanYlieHKff B KOPOT
KOBOJIHOBOM .n;Hana30He. 

2. Ilponeoc CTaIJ;HOHapHOH HaKa1iIm 

p'aCCMOTpHM cRcTeMy IV .ItByxypoBHeBIDC R3JlyqaT8JIeA c "tlaCTOTOH .ItH
rrOJIbHoro rrepexo.n;a úJ o • raMHJIbTOHHaR TaKOa CRCTeMH HMeeT o~aKoBliH 

BFI.n;, BH6 3aBHCHMOCTR OT npapons 1'I3JIyqaTeJIeti (aTOMli, snpa ••• ) li OT ;rvIH-

Hli BOJ1,U À • HaH60JIee y.n;OOHO ~nOJIbHOe npe.n;cTaBn8HH8 (AnHeH H 
36epJm 8/): 

1\ W 
~ [f .+~\t)J H =T

o 

l. 

- (1)f L [r.+(t) Ê (f) + Ê:(t-) P: H)]
"'. l. t L i: 

(.. 

~ ~+ -> ~ - L ~ [ p,+(t) E. _U-) + E.. (f) f. {f) 
~~, l. teJ LJ ~ :;, 

L 1:; 
B KaTOpoM i =f ; oneparop .ItHrrOJIbHoro MOMeHT8 - (2)p, (t) = d, G""; -.(-0 ; 

l, •• 

2 

;, 

BHelilll8.e rrOJIe, .n;e:i1cTBYIOIltee Ha ~ -H H3JlyqaT8JIb, 

~ - -i.wt ....,

E (H = E e +- E (3)
i. L o 

co.n;epmMT B OomeJA GJIy-qae 11 rrepeMeHHYIO, 11 nOCTORRHYIO COCT8BJIRIOmHe; 
rrOCJIe.n;Hee CJIaraeMOe B (I) Y"tlHTaBaeT B3aI1Mo.n;eilcTBH8 I1SJIYQaTeJIe:i1 3a 
CqeT OOMeHa ~TOHaMH, COOTBeTcTByromee nOJIe rrepeHa~yqeHRH (IDRaJIOB/9/ ) 

"- .-+E..(t-) == E, Eii-(t-),
Ld '-J Q 

:l. ( 4) '4> 

( . S 'l )=.~E. (t-) h-. l<[J x n,.] e:xp L c. ~J :>
"'J e'l. ~ d ~J 

~J r,ne 

.~ ~.-:z n -= . L_js . '= I';; -''l, I 
~ .... 

LJ' t'J ') "J ·C., 
'(j 

~ - orrepaTopli aarrHcaHH B rrpe,nCTaBJIeHHM reH3eHoepra 11 aa,naIOTCfl aJI

reopOH 

1 '1:J \1. '[i' -] ·c1: li 
[ Õ' (!-) s-: tt) = ± t),() .. ~. (f) (Y (-i) ~ (O ::: 0.-·.. () (f). 

L :> d lJ l :> L > <1 'd ~ , 

Ha npFIH~ITHaJIbHYIO OCY~~CTBRMOCTb CBepXR3~yqeHHR ~ KOpoTImX 

BOJIH 

( 5)fi ~ Q , 

B 1iaCTHOCTM )J,JIH r~ - .n;HarraSOHa, YRa3UBaj11 TepXYH R EoJI.n;YRH /10/,
3ape~H H AOMOHOCOB 11/, ~~aCbeB 11 KaraH 12/. ~ rrOBUlIleHRfl rrpo3~ 
pa~10cTH TBep.n;ax TeJI EoPMaH 13/ rrpe~oMHJI rro.n;oOpaT~ ~KHY BO~Hli TaK, 

1iTOOli COOTB8TcTByromee 3JIeKTpoMarHHTHOe rrOJIe'KMeJIO~3~H B Y3JIax 'KpHC
TaJIJIMqeCKO~ peru8TKH. AH.n;peeB, ~b11HeK11ll M XOxnOB / ,neTaJIbHO 11cc~e
nosaaa .n;HHaMlIKY 'IDmepTHpoB8HHOH CHCTeMhI 11 BWICH11JlH, tITO HHTeHCHBHOCTb 
KorepeHTHoro 113JIY1iêHHfl ,llHKKe MeHblIle 11HTeHCHBHOCT11 crroHTaHHoro pacrra

.n;a. 
IlpH aarr11C11 ypaBHeHHH .n;BHXeHRff yqTeM H8Jl11'tlHe cTalwoHapHoH'HaKa1i

KH t xapaxrepasynneãoa B~l{RHOH (EMeJIbHHOB, .lOKaJro:/l4/ ) 

~ = !li' - N_ 
~ (6) 

N 
B KOTOPOH N+ - 'lliGJIO B030y~eHHHX, N_ - qMCJIO .n;eBo30Yj!f,Il;eHHl:lX 
H3JIYQaTeJIeH rrpH HYJIeBOM rroJIe (3). SaTyxaHHe B C11CTeMe 3a.n;aeTCH, RaK 

OOhJ:1UlO. <PRKCaImeH lIIHpHH..bl ypoaaa 01 H lIlIIIpmm nepexona 0'3 : 
Oi = f/~ , O; 7;:: IIT;), . 

a 

I 



.B peSYJI:bTaTe lIOOYl!aeM ypaBHeRIDI ,ILBHJKeHIDI ,1J,JIR oneparopa paSHOCTH 
HaCeJleHHOCTeH 

i·ç! lt'~ (-t) =d [Ê'tCt)(f: (I:) - 6'. tw Ê, {t}] 
ct-f: Lo Lo L (. (.. L 

- ~ ~ (d ~ E)[()+(t> ~.-(+) -~.1'lt} G,- (f)] - (7)
/r~i) i ~i Lo J ~ L 

- LÓ1[1J,: "\t) -$;J 
R ~ rr~pHToHHOro OrrepaTOpa 

i. fi. D·-Li-) '::: ú:c (),-Lt) + _;ti d. Ê (+)~'l(t) +
dt (.. (.., L L (. 

+ ~ (J. Re Ê. ) (JL~ (t) 6~-(+) - L'K ()- (1:) • (8)
,L L L" d, U:l L' 

a'(1:i) i/ 

~KTHBHaH pa~yc BSaHio,enCTBRa RSJIy~aTeJle2 je pe3 OÓMeH ~
TOHaMH HMeeT rrOp.H,IJ;OK (KlKaJIOB 9 , EMeJlhfIHOB H llKaJlOB IV) 

'l~I,t {i:L rv {~â . N f/6 •.'\i 

OTCIO,na li HS OneHOK, npaseneaaax BO BB8.n;8HIm, 

Iz.nt rr N 1/& ( . J/J ti N) (/~a YCl ,.... J.íi N til » f (#» f) .'V 

CJIe,nQBaTeJIbHO, rrMe rrepeH3Jly~eHIDI HOCHT .n;aJI:bHo.n;eAcTByIl1ltH2 XapaKTep, 
R onpasnaao rrpRÓJlHJKeHHe cpenaero nona, KOTOPOMj' OTBe'tlaIOT paoneuae
HRH ,IJ)IJI ycpe,I(HeHHWC BeIDIllliH: 

< fi."l (f-) (), - Lt-)"> ~ < õ,'i (t) '> < ~'-l t) '> , 
L d (.. .:J 

( 9)(i*i)<\),\t) 6":". - (t) '> ~ < ().\H '>«õ,-(f-) '> 
L J L J • 

TaR KaK s.n;eCb Rac HHTepeCYIOT KOJlJleKTHBHHe.KorepeHTHHe rrponeCCH, TO 
MOERO TaKEe RCrrOJlbSOBaT:b rrOJlYKJIaéCH~eCKoe rrpRó~eHRe, rro.n;poóRoe 
occyaneaae KOTO~ro/CO,D;eP'llliTC.fI, aanpaaep , B KImI'ax AJIJIeHa li 3CíePJIJ8~ 
Haooâsaaa li .np. 15. BaTOM rrpRÓJlIDJteIDW 

..... 0/ - ti< Cc: (t) 0;, (f) > := < fi Cf) '> <~. (f) '> ~ (Ia) 

r,ne r:t.. =- "l- ~ +) -'. B .n;aJI:bHelmIeM, MK aTO npaaaro B IlOJIYKJIaCCH
tIeCROM rrpHÓJImtemm, BMe CTO « f Ci:) > ae sne rmmeM lIPOCTO Ê. (t-) , 

L L 

C'tlBTaH no~ KJIaCcatIecKHMR. 

4 

IlpH ycpe.n;nemm BHpaJKeHRH (7) li! (B) rrOJly~aIOTC.fI ypaBHeHIDI, OT
JlH~aIOIIU:IeC.H OT olITM~ecKHX ypaBHemüi Bnoxa HMMtllieM nona nepeaanyxe
HHH. KpoMe TOro, CMTY~UKH OGHO~eTCH TeM, ~TO BO BHelliHeM rrOJle (3) 
co~epmaTcH KaK rrepeMeHHoe, Tas H rrOCTOHHHoe CJlaraeMoe. PerneHHH COOT
BeTCTBYromKX ypaBHeHHK 6y.n;eM MCKaT:b ~ ,D;Byx rrpe~eAbHHX c~y~aeB: 

CRnbHOro nepeMeHHoro H CMJILHOro lIOCTORRHoro rroJ1.fI. 

3. CRJI:bHOe lIepeMeHHoe lIOJle 

IlycT:b aMII.JIHTy.n;a nepeMeHHoro rrOM 3Ha'rnTeJlLHo 60JlLrne aMII.JIHTY.n;u 
rrOCTO.ffHHoro rroJl.H: 

,Ê,i '» IÊo I • 
(lI) 

BBO~ orrpe,D;eJleHHH ~ çpe,D;HEX 

.l '2<õ (+1> -=D. 
~ Lo .> 

(12)
- -iwt < 6"'t(t)'') = D/e "',,,t< õ lH:> = D. e 

, .l. 

H3 (7) H (8) Haxo~ 

1 - ... * '-. '* 
i y V' -f- d (F D - E. D ) t 

(JI L L L.' l L 

........ -- ..
 
,l . .;l, '" (cI Re f ,) (D. D. - D.*D ) -= L 0:, ~ » 
r ~ , LI L J J ' 

J(~L) U • 
-4' _ 

-........ 1 E l
 
( A +- L Y" ) D. '= i (d E ) D. t- L (cI. RQ c·) D. D ..J 

(J;} L "- 'L L '() () J Ld 1'L 

3,D;eC:b nCrrOJl:b30BaHO CTaH,D;apTHOe 0603HaQeHHe ,D;Jl.fI paCCTpoHEn 

{j =W- (;1..'0 ( I Â \ < (.)0 ) • 

~eMCTBY.H .n;aJlee B .nyxe TeOpHH Cpe.n;HerO rrOJ1.fI, rrOJlOJKHM 

-') '-+
L D Re' E . ~ D '" Re E .. 

J 
D == i L P. 

J ':J L U /01, J 
iC:ti) iC:Td J (I3) 

Tor.n;a cpe.n#He (I2) OKa3UBaIOTCH CB.H3aHH COOTHomeHHeM 
-00 -. 6 

( cl.:, EL' e/)~ ) D.D -' rr ,
 

L - :;),(Ll+t'(~) -'
 

B ROTOpoM ~KTnBHOe rrOJle 

5 
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E. :: 'Ê «s D I Re E: .'D 
..vir- j, . 1,/


d('I=d .J
 
(14) 

COrJIaCHO (13) 

~ L: (1 f.) (fj -(.0:1) /:2 N (L1;\+ fi;).)
D= "5 L •	 L 

(-};~, (d; &~i)(lJ-lr~)/N(A).tr/) 
L~j	 . 

" ,:2::: r:l (f + Id~ fi elf I '- ) 
j,;l	 .Of '(;). 

OROHqaTeJInHO	 rrOJIyqaeM 
? :t 

Dl:::~ ~ ·t-ó.j. ,
(. ' IJ.'). .f- r. ~ 

(,	 
(I5) 

. _ ~ (/j -iÓ;1 ) 

DL - :} (A. '1 + r. :J) (~~ eff) 
I, 

-'> 

B CTauaOHapHoM peJmMe HarrpaBJIemm ,1UffiOJInHHX MOMeHTOB d. orrpe
c

.n;eJIJmTCSI MKIUlMH3axm:ei cpe.n;Heií saepraa 

c H
Il 

> =W + 'Willt ,o	 ...,-t 
lW =~ I (f-f D. ) - Re r (d.E.*) D. 

* o ~.
l. 

I. ~ ~L L	 (16)
_~ 

W ::: - Re I (01. E.,) D.~D. 
j,ht i ~l I. LJ L .J • 

Booone rosoPfI, MHHHMH3MpoBaTn nane OBOÓO.n;Hym 3Heprmo. Ho eCJIR cxa
TaTn, 'tlTO 3HepI'IDI nepexona t c:Jo ropasno õonsme TeMIlepaTypH B aaep
reTHqeCKRX e~uax, TO CBOÓO.n;HaH 8Hepraa rrpaRTH'tleCKH COBrra,naeT c 
BHYTpeHHeií eaepraeã (16). Ilo.n;cTaBJISUI (15) B (16), HMeeM 

v. =N!5. + ~ [ . .6: to(2:1. [w - RQ (~.* d) (d. E, )] 
o	 :>. ~. A .... r2 c . j, L"fi 

L o L Â+ L (~ -' 

W = - R~ L (f J.) (f, ;Z) ~ ;j L~ (II J +0/ ) 'li 

U1t ~*i L4f L lell d 4(/J2+r/)(Â:l+~..2) 

~ [(J:. cI.) '- (e( ;.. )(i. ; .. )] e:x.p (,'k\) (k=(~). 
J L~	 d Ld k 

~v 

6 

I~HHMM3aunR BHpa~eHHH (16) B oó~eM cJIyqae np~Bo~T R.ypaBHeHKHM, 
.n;onycRaIDmHM JIHillD ~CJIeHHOe perneHMe. nOcTaTo~o npocToe aHaJIHTHqeC
Roe pernelil~e TI~JIyqaeTCR B qaCTHOH c~TyauaM, cooTBeTcTBy~eH YCJIOBllID 

~ :l. 

t'l~ .k" do- « :i ( de. =Ic.~ I J rei ~ mtn i f.: ) ~ 5 ) • 
-(17)«r. 

-. 

IIpl1 8TOM EÚ:H ~ fi. BBO~ B8KTOpH rrOJIRp~3anKH nocpe.n;cTBOM pa-
BeHCTB 

.~ 

E. :: e. f. ( r~ J -z:f z: Iê~ I ) c/,; =~ do J L i: l. 

~ W1~Wl3HPYR (16) OTHOCHTeJInHO aereropa TI0J1!lP~3aI.J;IDl. ", ,TIOJIyqaeM 

~-. a f1.)~.)O' 
(i1t" e.:) ~ 

o} ~ <o • (18) 

llOJIRpH3aIJ;WI sasnoro ,IUnIOJIR npHBR3aHa K llOJIiIpHaalll'lli aaennero IIOJIR, 
~eHcTBy~ero Ha STOT ~OJIn, corRaCHO paBeHcTBY (18). 

HaH.n;eM Tenepn ~TeHCHBHOCTn H3JIyqeHRH 

~ 4 -+ 
I(t) ::: .sse.: <'P(tYPtt}) f(f) ~ -r '-P. (t) • 

3(3 ~	 L 
L 

~PMYJIH (2),	 (12) 11 (15) .n;aroT 

<-; (t) '> =;j -« (),-(t) '> :: 
I \. L L 

-. - -1 ti - Li;;. -i co t: 
e=- ~ d .(d.E. .,04 ) . 1\ J+r :2 

~ l. L '''ff L1 L 

IDiTeHC~BHOCTn I tt) rrpe.ItqTaBJIReTCH B BH.IJ:8 CYMMU IDiTeHCHBHOCTeíf 
HeRorepeHTRoro H KorepeHTHoro H&rry'tleHHH: 

r o» I. (i-) +I ,(t)
\.. tl\( CO,,, 

~ w't J. f::, a +-(J.:l ) (19)
I, Ct) =- --?, c10 L (i + ~ ;l r) ) 

L.\'-· 3 c L	 fj T I, 

:l ~ 
'5 :l úJ 4- --i' - -+ ~ -t' ........ - ) II 't {, 

I (I;-) = ~ L (,( cI ) (Ej,'('1'I c() (~~'QIt' (t/'tr. '') (fJJ.+ r~r 
UlI, .3 C. i-=ti d	 L J 

7 



ECJIH .In!IIOJillI Ji ( i: -:= 1) '1. , ... N ) opaenrzpoaaaa CJIyqailliIDJI 00pa

aOM, TO I'-~I,Lt-)::. O • KOrepeHTHaR: COCTaBJUnOlItaR: B H3J1yqeHIDI OTJlH'tlHa 

.:lT. U) ..... N .r (f) rvN 
l,tlt: , c'Lh 

Tor.n;a, npa YCJlOB:IDl (17), sce .n;HIIOJm BhJ:CTpaHBaIOTCJI B.n;OJlh ê, KaR 

aTO CJle.n:yeT lI3 (18). llPH aTOM . 

(20) 

OT HYJIR, eCJlH nepeMeHHOe BHelliHee rroJle JlHHeãHo nOnflpHaOBaHO, a HaKaq

sa CHJlhHa: 

e. = ê '( l '=-1,2 , '" N ) , ~ '> o . 
.... 

To eCTh nOJIBJlJIeTCJI THITH"l1HaJI ~ cBepxHaxyqeHRH aaBHCRMOCTh HHTeH-

CHBHO.CTN! PT N :1. • 

] 

~ paCCMaTpHBaeMoro CJIYqaH HHTeHCRBHOCT:b KorepeHTHoro HSJlyqeHRH 

paBHa 

~h j J,L 
~ 

_ ~ J. 'i (:l J. 
J. ail (J.) ~ E do A + r~ )

T (t) = N 
-.c~" g.>. L 1 (f!J+ r~) ;I. 

I ,,· ..,.. (L) L AJ 1/3
B CBepxH3JIY-qaTeJl:oHOM peJKHMe c.:d, (J) :--.1. c • TaK KaK fV Ir ~ 

TO ,IT)IJI .n;aHHoro :o;wmH)U)HqeCKoro OopaaIJ,a 

I (t)'N Nilj?> 
"'·h • 
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fj 5 lanpax: eCIDI tf) te In, T-0 (l::::.ri ' ecaa JKe '(f <' 10 I'D;, llleHHet'"TO O" ') 105m. (AH,IJ;peeB, EMeJr:óEHoB, YJJ.Il>HHCroÜÍ /2/). l1paKTHqe{}KII! 

,rr;I.fI ncex M8cc6ayspoBcKIDC anep T1 L IO-5c , eJIe.n;OBaTeJIl>HO, rf =1";, • 
HCKJllOqeHUe COCTaBJI.H.eT Jilllllli !}8' .n;JIH ROTOporo TI = 44 C, aaaxar, 

01 L â:l • 
B 1JJIyqae Ir:;'.r ,:l OT nonapaaauaa .n;llrrOJIeM 3aBIiCHT TOJIl>KO anep

rUE B3aIiMo~eMCTBEH qepe3 rrOJIe rrepeU3JIyqeHEH. ~ OT~CKaHRa HaHM9Hl>llia
ro 3HaqeIDlH STOM aaepraa yqTeM, qTO rrpa ~ rv (I HMeeM ÀLl '" ~ s: ; 
rrOJIOJIlliM TaKJKe ri ':0' O'~ • Tor~a rrpa JIlOCíOH BeJlHtImleHaRaqKll ,IUIrrOJilI 
BucTpaHBaDTcR B.n;OJIl> BHeillHero rroJUI: 

-r..... J. 

(H;. eCo ) =1 (r, = o) ) V ~ ) 
(28) 

HaxoM noaapaaanac K8Jl\Il;OI'O HSJIyqaTeJIR no cPoPMYJIaM (2), (22) H 
(25): 
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MOJKHO paCC'lliTaTb H rrOJlHYIO ~HTeHGHBHOCTl> H3JlyqeHRSl: 

r c (t) -= r~IL U) + [(:1, (f) J 

:1 ;l, 
CUo + (;l 

o ~ l,)1; ;i ~ ( tr ttJ == -- d L 1 + , :1 
L ,I( ~ c'3 c L o, f- r:. (29) 

[' Cf) == ~~w't L (1,1 )(c/ É·II)(;7[~"'1') lU/f r/ , 
• ",h .3(.1 ''Fi l J t: L (j d (L'-'(l'J.t-r/)(w:t-Ç2) 

,UmI CJIYqaE (~.~);l -= f , Kor.n;a .n;RrrOJlH B~CTpoeHU, ocymeCTBJIR8TCH 
KorepeHTHaH pe~ HSJIyqeHHR: 

l, :l a 
o ~ ~ ~Eoa CJ'I C/, (Wc +() ) 

I cal.U) =N '3c 3 (w :J 'f- F. '}) J' :> . ( 30) 
, o ::l J :I 

;):= oi ( ,.);1. / ) ( Ó(). «1. Eo ~> i)N'fdoro - r~ l 1 ... l~(, Ec ÓI rJ. W ~ W;l' . 
c 

TaIGiM oopasoa, HaJIOlKeIDIe CIDIbHOro rrOCTOJiHHoro nona rrpHBO,IU:lT R nOJiB

I, (t.) .r~ha-)--- ~ --- (N)>1) ~ 
I u-} IcohL(;> 

.n.mr KOTOPOro llMeeM 

2(:1 ~ A:2,..,a ~ I,U} _ E" ~ to.!o +r,,) . u ""/~ 

I (t) - E2( [\ 1-1- r/ ) ( wo" ... r,' ) 

Y~THBaR 9CT9CTB9HHH9 HepaBeHCTBa 

tU o "?> ro J II <<. Ó:1 > 

rrOJ1yqaeM 

Iolt-) Z. (Eo,r;; );2 
It+> E'Ú.cÓ).. 

ECJIH rroza E H E lionaoro nopansa, K TOMY xe r. ~ r:o ff! (J,. , TO 

I, (+) (-f:) ~ «-i, ( «, v E) .. 
I (t-) 

CJIB.n;OBaTeJIbHO, nHTeHCHBHOCTb CBepXR3JIyqeHRH, BH3BaHHoro CRJI:bHHM 
nOCTORHHHM nOJIeM, ropa3.n;o MeHhille, qeM COOTBeTCTBY~aR HHTeHCHBHOCTl>, 
B~3BaHHaR nepeMeHHUM JlHHeKHo nOJIRpH30BaHHUM rrOJIeM TOR xe aMnftRTY~, 

~TO,H BeJIR'lHHa rrOCTORHHOro rrOJIR. O.n;HaKO C03.n;aTl> CHJI:bHOe nOCToaHHoe 
nOJIe 'popas.n;o JIerqe, qeM CHJIbHOe rrepeMeHHoe JlHHeHlio nOJIRpH30BaHHoe 
rrOJIe. ITo3TOMY ocymeCTBJIeHHe peXRMa cTa~oHapHoro CBepxH3JIyqeHHJi sa 
c~eT HaJIOXeHHH CHJIl>HOro rrOCTORHHOro rroJUI rrpe~CTaBJIReTCJi BeCbMa nep
CrreKTKBHHM. 

5. MarHMTHl:le .IU1rrOJIl>HHe rrepexo,nu 

Bce HSJIOX8HHoe BHille OTHOCRTCR B paBHOM Mepe li K aneKTpHqeCKHM, 
H K MarHHTHHM ;J;nnOJIbHHM nepexo.n;aM. B cnyqae rrOCJIe~ .n;OCTaTOquo Bes
ne rrepeihH OT 3JIeKTpHqeCIGlX K COOTBeTcTByI<lltllM MaI'HHTHblM nOJIJlM, nenaa 

38.MeHH Ê- ~ Fi , E ~ H.. , E - H , a non d no.n;pa3YMeBaTl>
c. ~ LJ, "J o o o

i MarHRTHHid MOMeHT nepexona , IIpH H,IJ;epHI:lX rasesa-nepexonax do - nopan
sa anepaoro MaI'IDITHOro MOMeHTa jAn • MarHHTO,D;HnOJI:bHH9 nepexona)

JIeHIDO CTaIJ,HOHapHoro CBepJrn3JIyqeHlUI c nHTeHCHBHOCTbIO I ;" (tJ IV N 3. • c .fIBJIJIIO'l'CR OCHOBHHMH t aorna an9RTpO,IUIll0JIl>Hl:l9 nepexona aanpeiaeaa rro qeT
CpaBHHM KHTeHCRBHOCTH RSJIyqeHH~ B KorepeHTHOM pelKKMe ~ ~yx HOCTH ( POY3/19/ ) . MarHHTHHe rrepexo.n;Il HrparoT BaxnYID poJIl> B Mscc6ays

paCCMOTpeRH~ cHTyallliM: B CJIyqae CRJIl>HOro nocroanaoro nOJIR li CR1Il>HOro po:eC.KHX anpax, 
nepeMeHHoro rrOJIR; nocnenaee 6y.n;eM C'llITaT:b O.I(HOPO.I(Hl:lM. OueHHM OTHO :1 

t l1p.RMoe B3aRMo.n;ei-tcTBRe MeJKJJ:Y MaI'HHTHID.m ~rroJUi'MH MOJilliO He Y'IHTH
BaT:b, TaK KélK OHO ropa3.n;o MeHl>ill~ KocBeHHOro B3aRMo.n;a~CTBRH qepes ~TO-\ 
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HH. JleiioTBHTeJIbHO, IIOJIe MarHllTHOI'O ,]4aIIOJIJI J:./ d H noae nepenaayxe-

HHH H . lIMelOT IIO~KlI 
"d 

:2 

H .'.... /11 l-/ .' ~-
d a3 -s fi J.c.. :la 

I05sB.Xaparerepaaa saepraa M8ceóayspoBC.Koro nepexona 1; (u 104 N 

iI,r.(epHIúf MarnlITHID1 MOMeHT Mt l '" 10-24 apn/I'c 10-12 sB/rc. OpenAi 

He8	 MeJltaTOl\1HOe peccroauae a IV 10-8cM• CJI:e,noBaTeJIbHO, Hd N I 3, 
H.	 '" 102 - 104 3. CooTBeTcTBYIOIIme eaeprza BS8lIMo,n;eHcTBlISl 

~J 

;.(,.. Hd·--..J 10-12 sB, )'" H,;{" 10-10 - 10-8 sB 

3TH	 OU8HKlI X0pOllI0 COrJIaCYIOTCR c SRcnepHMeHTaJIbHIDvm ,naHHHMH (Basana H 
.np./20/) • 

HepaBeHCTBa (I7) li (27), liCrrOJIbSOBaHHHe )J.Jl.ff ynpomeaaa OROHlla
TeJIbHHX pesYJIbTaTOB, Brro~e peaJIliCTli~iH. HarrpHMep, ~ raMMa-nepexo

108cM. -I,,nOB	 na Meccóa~spoBC1illX anpax, :YllHTHBaR, llTO k tV < r,·.JÂ 

r. 10- sB, IIOJIYllaeMI"J 
{, 

01 
-t; • L2/I/I ;}. -(6
~ .-v lO - ,,-' 10
 

a úJo
Ct r( 

CTaW10HapHoe CBepXH3JIYQeHHe, CTHMYJIllpoBaHHoe CHJIbHHM nOCTOHHHHM 
rrOJIeM, MO~O ocymecTBHTb Ha·~eccóayspOBC.KHX a.npax B MarneTlIKaX. KaR 
npasaao , )J.Jl.ff HHX BW10JIID1eTCR YCJIOBHe r fio I '>,:> I Ti..! npa TBMIIBpaTypax 
ropa~.no HHEe RplITHQeCRoM. XapaKTepHoe IIepeMeHHoe rrOJIe, cos,naBaeMoe 
paMoaRTRBHIlM HCTOllHHI<OM, ,EMeeT aMIIJIHTY,n;y H rv 10-43. Tor,na KaRL 

cnepxrouaoe noae , aoaaasamiee B nenecme npz IIOSlBJIeHlm HaMarHHlleHHOCTH, 
Ho	 N I058. )J;JI.H HeKoTopHX BemeCTB caepxroaaoe ncne .n;OCTHraeT or

7poMHHX BeJIH'tlllli,. TaK, Ho '" 106 :3 B CJIYllae V O2 HJIli Ho 10 :3A..J 

B CJIYllae --r.n 

.lI.HTepaTypa 

1.	 D10ke R.H. - Phys. Rev., 1954, 9J, p. 99. 
2.	 AH.IweeB A.B., EMeJIMHOB B.H., MJIóEHC.KHH 1O.A. - Y~H, 1980, 131, 

o.	 653. 
3.	 Gross M, Haroche S._ Phys. Rep., 1982, 9J, p. JOl. 
4.	 BoroJIIOÓOB H.H. (MJI.), IJJyMOBCRE:~ A.C. - CBepx1I3JfYlleHHe. OM.ffi1, 

P17-87-176, nyóHa, 1987. 

5.	 Bloembergen N•• Pound R. - Phys. Rev., 1954, 95 1 p. 8. 
6.	 EHceJIeB IO.~., IIpy,nRorJIJI,IJ; A.~., InYMoBCR.HH A. C., lO.KaJIOB B.H.

OIDIVI, PI4-87-43I, ,ITyóHa ,. 1987. 
7.	 A.H.npeeB A.B., RnbEHCIWit IO.A., XOXJIOB P.B .. - 1{3T<M, "1977, 73, 

c.	 1296. 
8.	 Allen L., Eberl~ J. - Optical Resonance and Two-~evel 

Atoms. Wiley, New ~ork, 1975. 
9.	 il.KaJIOB" B.H. - OIDill,PI7-87-34I, Jl,yóHa, 1987. 

10.	 Terhune J.H., Baldwin G.c. - Phys. Rev. Lett., 1965, 

14,	 p. 589. 
11.	 3ape:rnm~ li. ~., JIOMOHO COB B.B. - ]t3T~, 1965, 48, C'. 368. 
12.	 A4JaHac:&eB A.M., KaraR D.M. - lllic:&Ma B i3TQ?, 1965, 2, c.I30. 
13.	 Borrman J. - Phys , Ze1t.,I974, 42, p. 157. 
14.	 EMeJIDHHOB B.H., lO.KaJIOB B.H. - OnT. crreRTp., 1986, 60, c. 634. 
15.	 Ha60H.KEH D.B., CaM8p~B B.B., SHHoB:&eB II.B., CRJIaeBa H.E.

KorepeHTH8.a cneRTpOCROITKH MOJIe.KYJIRpHHX RpMCTaJIJIOB. HaY.KOBa 
.nyMR8, KHeB, 1986. 

16.	 BymyeB B.A., Rys:&MHH P.H. - Y~H~ 1974, 114, c. 677. 
17.	 ~TpHeB B.~., IDYPffR 3.B. - E3T~, 1974, 67, c. 494. 
18.	 RnbEHCIWH lO.A., XOXJIOB P.B. - P~O@MSHRa, 1976, 19, c. 792. 
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HET llH nPOEEJ10B B BAIIIEH EHElll!OTEKE? 

B~ MOMCTC nORY4HTb no TI04TC nepe4HCJICHH~e HHEC KHHrH, 
ecnH OHH ue 6&nH 3aKa3aH~ pauee. 

)]7-83-644 TPYLibi Me:!U1YHaponuoii mKon~-ceMimapa no 
<!JH3HKC T>!JIICRblX HOHOB. Anynrra, 1983. 6 p.55 K. 

Jl2, 13-83-689 TPYLibi pa6oqero cosemauHH no npo6neMaM 
H3HY4CHHH H ,QCTCKTHPOBaHH~ rpaBHTaUHOHH~ 
BOHH. Jly6ua, 1983. 2 p.OO K. 

n13-84-63 

Ll2-84-366 

)]1 ,2-84-599 

Tpy,nbt X I MeJK,nyuapo,nuoro CHMTI03HYMa 
no H,nepuoii 3HeKTPOHHKe. EpaTncnasa, 
4exocnosaKHH, 1983. 

Tpy,nbt 7 MeJK,nyuapo,nuoro cosecauHH no 
npo6neMaM KBaHTOBOii TCOPHH nOHH. 
Anyl!JTa, 1984. 

4 p.50 K. 

4 p.30 K. 

Tpy,nw VII Mem,nyuapo,nuoro ceMHHapa no npo6-
neMa.'l.l <!M3HKH BbiCOKHX :meprmi. !ly6ua, 1984. 5 p.50 K. 

IOKanoB B.H. p 17-87-841 
CTa~HOHapHOe CTHMYnHpOBaHHOe CBepXH3nyqeHHe 
B KOpOTKOBOnHOBOM p;Hana30He 

PacCMaTpHBaeTCH CTa~HOHapHbJH npo~ecc H3nyqeHHH CHCTe
MOH p;syxypOBHeBbJX aTOMOB npH ;!J;nHHe BOnHbJ MeHbJIIe HnH nopHp; 
Ka cpep;Hero Me)KaToMHoro paccToHHHH. Y4HThiBaeTCH B3aHMo
p;eiiCTBHe aTOMOB qepe3 none r;epeH3J1Y1IeHHH. IToKa3hiBaeTcH, 
4TO B03HHKHOBeHHe CBepXH3nyqeHHH B03MO)KH0 ITpH BblllOnHeHHH 
O;!J;HOro H3 p;ByX ycnoBHH: HnH none YCHnHBaeMOH na3epHOH MO
p;w nHHeHHO nonHpH30BaHo, HnH ecnH KpoMe nap;aiD~ero nepe-
MeHHOrO nonH Ha CHCTeMy HaiTO)KeHO CHnbHOe nOCTOHHHOe none. 

Pa6oTa Bb!llOnHeHa B na6opaTOPHH TeopeTH4eCKOH cpH3HKH 
01-UUI. 

)]10,11-84-818 Tpy,nbt V MeJK,nyuapo,nuoro cosemaHHH no npo6-
neMaM MaTeMaTH4eCKOro Monennposaun"l,npo- I J llpenpHHT 06'be.llHHeHHOro HHCTHT)'Ta .fl,llepHbiX HCCJie,llOBaHHH • .LJ.y6Ha 1987 

1117-84-850 

Jl11-85-791 

)]13-85-793 

.U4-85-851 

ll3,4,17-86-747 
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Yukalov V.I. 
Stationary Stimulated Superradiation 1n 
Short-Wave Region 

P17-87-841 

A stationary process of radiation by a system of two
level atoms is considered; the wavelength being less or 
of the order of the mean interatomic distance. The inter
action of atoms through the reradiation field is taken 
into account. It is shown that the superradiation is pos
sible if one of the two conditions is fulfilled: either 
the alternating laser field is linearly polarized, or · 
when besides the falling alternating field a strong cons- 1 

tant field is imposed on the system. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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