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BBEllEHHE 
,.....~

B 1953 r. llHKKe /11 TeOpeTHtleCKH 0606I..QHJI pe3YJlbTaThI/2/ I'aaa 
no c03,naHHIO scoreperrrasrx COCTOHHHH B CHCTeMe anopasrx cnHHOB na CBq

cnexrpocxomno H onTHKY. KorepeHTHOCTb C03,naBaJlaC~ 06J1Y4eHHeM ne

I..QeCTBa panHOtlaCTOTHhIM norrevr. llpyroH cnocoõ /1/ caMonpOH3B,OJlbHOH 

KOppeJlHUHH BO BpeMeHH npOCTpaHCTBeHHO paaneneaasrx H3J1YtlaTeJleH 

CBepXH3JIYtleHHe (CM) - 6hIJI peaJIH30BaH B onTmIeCKOM H HHcP{?aKpaCHOM 

ztaarraaoaax. CM HBJlHeTCH HeJlHHe~HhIM npoueccor-r r enepanaa c HHTeHCi'iB

HOCTblO, nponOpUHOHaJIbHOH xsanpary H3J1YtlaTE~JIeH, H M<\KCHMaJIbHO B03

MO)KHOH CKOpOCTblO "BbICBetlHBaHHH" 3aCeJleHHOCTeH. B nocrreznree EpeMH 

B CBH3H ~ pa3BHTHeM TeXHHKH ,nHHaMHtleCKOH nOJl~pH3aU~H H,nep B KOR-,, 

,neHCHpOBaHHhIX cpenax na MeTpOBhlX BOJIHax rtpn CBepXHH3;KHX revmepa

rypax ynaerca ,nOCTHrHYTb TaKOH )Ke BeJIHtlHHbl 60JIbUMaHOBCKoro rpaxropa 

IJ. H/KT, tlTO H B CBq·cneKTpOCKonHH npn reJIHeBbIX revmeparypax. ECTeCT

BeHHO B03HHKaeT npHHUHnHaJIbHhlH aonpoc o B03MO)KHOCTH cnoaraaaoro 

B03HHKHOBeHHH eM MarHHTHhlX ztanoneã H3 COCTOHHHH repr-ronaaar-rasec
Koro paBHoBecHH c oTpHuaTeJIbHOH cnHHoBoH TeMnepaTypoH. B OTJIHtlHe 

OT orrrasecxoro H MK-nHana30HOB BepOHTHOCTb CnOHTaHHOrO Í13JIYtleHHH 

na paznro-racrorax npeaeõpexcar-ro Mana, BCJIe,nCTBHe tlero cnóaranaoe H3

nyseaae ae MO)KeT õsrn, npl1t1HHOH B03HHKHOBeHHH CM. no TOH )Ke rrpaxa
ne, B OTJIHtlHe OT OnTHl<:H, HeB03MO)KHO peanasonars xor-epenrnoe H3JIY

tleHHe na pazraosacrorax B 6e3pe30HaTopHOH cxevre. TeM ae MeHee aa MeTpo

BblX BOJlHaX MO)KHO He TOJIbKO asraaars caMonpOH3BOJlbHOe (6e3 npanoxce
HHH TT /2 HMnYJIbca) CM, HO H peaJIH30BaTb reaepauaro, OTJlHtlalOI..QYIOCH 

OT Ckí-naaepa rnnus npoueccor-t C03,naHIDI I1HBepCHOH 3aCeJleHHOCTH. lleHcT

BHTeJlbHO, KaK Mhl BhIHCHUJIH, npn CHJlbHOH CBH3H anepasrx cnHHOB c nac

CHBHblM pe30HaHCHhlM KOHTYpOM aercorepearnaa r-raaepaaa reaepauan 

(Ml") , HrpalOI..QaJI pons HeKorepeHTHOH cnOHTaHHOH 3MHCCHH B orrnnce, cno

cofina pa3BHTb ,nOCTaTOtlHYIO aMnJIHTY,ny nOJIH B KOHType nJIH aaxana KOp

peJIHpOBaHHoro BO BpeMeHH nOBopOTa nOJIHOH HaMarHHtleHHOH cnHHOBOH 

CHCTeMhI. 

3HepreTHtleCKYlO 
ôeprea H Ilaynn 13/. 

HCTOtlHHK pa,nHoBOJIH 

nOTIhlTKa asraaars CM 
/51 

B03MO)KHOCTb raxoro npouecca 060CHOBaJIH BJlOM
<t>aHH /4/ npe,nJlO)KHJI Ha3BaTb HbBhlH xorepearasrã 

/ 51 xorerpoaor-r. B 1978 r. B pa60Te npennpanara 

B CHCTeMe anep aJlIOMHHHH B pyõaae Al203 • Onna
-

KO aBTOpaM yzranocs nonysart, TOJlbKO nexor-epearnyro Ml", KOTopaH 

B cJla60YCHJlHBalOllUiX cpenax npn HeBhlCO KOH nOJIHpH3aUHH anep HMeeT 

HHTeHCHBHOCTb, návmoro npeaocxonmíryro HHTeHcHBHOCTb xorepearnoro 

Cld-npouecca, xro nerraer HeB03MO)KHhIM Ha6JIIO,neHHe nOCJI~,nHero. 13 nan-

I' . 

Ob"bCiJii"leÜtillarÜ EHC1'I'fYT \ 

tUl~~~~Xn~~~?j~l~BI I 
1 



HOH paõore nOKa3aHO, srro yaerrauenae nOJUlpH3~HH npOTOHOB nsnue no

pora B03HHKHoBeHHH Ma3epHOH reHepaUHH npHBOAHT K B03HHKHOBeHHID 
xorepearaoro Cld-npouecca. MCCJleAOBaHa 3aBHcHMOCTb Mf' H CM OT crene
HH nOJlRpH3auHH anep. 

nOCTAHOBKA 3KCnEPMMEHTA TIO OEHAPYIKEHHIO
 
PA,UMOQACTOTHoro CBEPXM3JIY4EHMH (PCM)
 

B xaxecrae aKTHBHoro nemecraa HCnOJlb30BaJICR AH3J1eKTpHK C BhICO
KOH KOHueHTpaIJ;HeH nporonoa - npOmlHAHOJl (C3Hs0 2 ) C napavrarnar
HOH npnr-recsto Cr +v. Beuiecrao B BHAe OXJla)l()J;eHHhIX uiapaxoa AHaMeT
pOM 1 MM sacsrrranocs B xavrepy pacraopeaaa 3He B 4He H nOAMarHHtlHBa

JlOCb nOCTORHHhlM noner-r H = 26,4 KrC. K03<P<PHU;HeHT 3anOJlHeHHH 0,6,o 
KOHueHTpaUHH cnHHOB n::: 3,8 .102 2 cn/cM3. ::3KcnepHMeHThl BeJIHCb na ABYX 
aaaxorer-meparypnsrx YCTaHoBKax. Ha nepsoã AJlH H3MepeHHR nOJlHpH3a

UHH H nOJlYtleHIDI CM HCnOJlb30BaJIaCb OAHa H Ta xce ABYXBHTKOBaR xaryui
xa, norpyacenaaa B CB4·pe30HaTOp, nOJlHOCTbID 3anOJlHeHHhlH 06pa3UOM, 

C 06õeMoM 12 CM3. 

C nOMOIIJ;bID BhlCOKOA06poTHoro KOaKCHaJlbHOrO Ka6eJlR xaryunca 
CBH3hIBaJlaCb C cacresroã H3MepeHHH RAepHoH nOJlRpH3aUHH - Q-MeTpoM. 

CM na 3TOH YCTaHoBKe Ha6J1IDAaJIOCb na sacrore 65 Mf'u B KOHType, COCTaB
JleHHOM H3 KaTYlllKH, oxpyaceaaoã CB4-pe30HaTopOM, H OXJlIDKAeHHOH tla
CTH KOaKCHaJlbHorO rcaõena npa OTKJllOtleHHOM Q-MeTpe. B TaKOH reoxrer
pHH onsrra YAaJIOCb norrynars Clf-peaepc 3HaKa nOJIRpH3auHH. Bce npyrne 
npaaeneaasre HH)I(e srccneparaearansnsre nanaste rronyxeasr aa BTOpOH YCTa
HOBKe. Ha 3TOH YCTaHOBKe, AJlR ynpoineaaa aHaJIH3a axcnepar-rearam.asrx 
AaHHhIX, ÇM Ha6J1IDAaJIOCb B pe30HaHCHOM KOHType, COCTOHmeM H3 10-BHT
KOBOH KaTYlllKH C nrroutansro BHTKa 2,7 CM2 H rcoaneacaropa 29 n<D. B ox
Jla)l(AeHHOM COCTORHHH pe30HaHCHaR tlaCTOTa KOHTypa paaaanacs 21,5 Mf'u, 
Q = 580. B KaTYlllKY BCTaBJlHJlaCb TecrJlOHOBaH xasrepa pacrnopeaaa 3He 
B 4He c 06pa3UOM 06õeMoM 0,5 CM '. Ilocrre OXna)l()J;eHHH AO T == 0,3 K 
B pesouarop nonananaci, CB4-MOIIJ;HOCTb c tlaCTOTOH, aa 120 Mf'u npensr
iuaronteü ueHTpaJIbHYIO tlaCTOTY JlHHHH 3TIP HOHa Cr+

v 
(73 I'T'n) . TIpH He

pe30HaHcHoM 06J1YtleHHH JlHHHH ::3TIP nponcxonar npouecc "AHHaMHtleCKOrO 
OXJIa)l(AeHHR" /6/, B peaynsrare xoroporo artepm.re crnnn.r nO~YtlaIDT BhI

COKYID OTpHuaTeJlbHYIO nOJlHpH3aUHID. M3-3a paanaunsrx KOHCTpYKUHH rca
Mep paCTBopeHHH MaKCHMaJIbHaR nOJlHpH3aUHH na nepaoü YCTaHOBKe CO
CTaBJlHJla P ::: -0,9, na BTOpOH - P = 10,7. TIOCJIe. aasepiueaaa nOJlHpH3a

UHH HCTOtIHHK CB4 OTKJllOtlaeTCH, a .rexmeparypa xavrepsr paCTBopeHHR CTa
HOBHTCH HH)I(e 50 MK. B pe3YJ1bTaTe OXJla)I()J.eHHR aeinecrna npoacxonar 
peaxoe ~aMeAJleHHe npouecca H,lJ,epHOH cnaa-peurerouaoã peJlaKCaUHH, 
H, CJleAOBaTeJlbHO, anepnaa H 3J1eKTpOHHaH cnaaoar.re cacrer-rsr ClfaHOBRTCH 

npaxrasecxa ae CBH3aHHhIMH. ,UJlH npnr-repa yxaacesr, tlTO xaparcrepaaa ae
JlHtlHHa BpeMeHH npOAOJlhHOH cnaa-peiuerouaoã peJlaKCaUHH nnep B 3aBH
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CHMOCTH OT BeJlHtlHHhl IlOJlH H (-5 -:- 26,4 KrC) COCTaBJlHeT OT 50 AO 500 tlao 
COB. eM Ha6nIDAaeTCR npa nepeceseana JlapMOpOBCKOH tlaCTOThl aztep C pe
30HaHCHOH tlaCTOTOH KOHTypa npn aAHa6aTHtleCKH Me,lJ,JleHHOM H3MeHeHRH 
H o · "3aMOp0)l(eHHaR" HaMarHHtleHHOCTb COXpaI-IHeTCH AO B03HHKHOBeHHH 
Mf HJlH eM H COCTaBJlReT AJlH cnaaa I :::: 1/2 npa P = 0,6 BeJlHtlHHY 

1M ::: 2~yhP ::: 0,32 I'c. (1) 

rne y == 4,257. 103 fu/3 - rHpOMarHHTHoe OTHOllleHHe nporouos, h - no
CTORHHaR TIJlaHKa. CTaTHtleCKaR HAepHaR BoCnpHHMtlHBOCTb oõpaaua paaaa 
X o = M/H == 1,2 10-5 (H ::: 26,4 xJ'c) . ,UJlH rayccoaoü <pOpMhl JlHHHH o o 
MaKCHMaJIbHaR BeJlHtlHHa BhlCOKOtlaCTOTHoH HAepHoH BOCnpHHMtlHBOCTH 
(P ::: 0,6) : 

X~' (lI ) :::0.47"x lI / Y.MI ::: O,47nM/~H =3,6.10-2 • (2)max o o

rne L\ H == 13 ::3 - urapnaa JlHHHH HMP na fIOJlOBHHe BhICOThI. flpa nOHBJle
HHH aa KOHType BblCOKOtlaCTOTHoro aanpaaceaaa CneUHaJIbHOe rpnrr-epnoe 
YCTPOHCTBO asrpaõartaaaer craproasrü HMnYJlbC, aanycxaiouiaã aHaJIH3aTOp, 
KOTOpblH paõoraer B peacavre uadipoaoro ocuannorpadia. AHaJlH3aTOp sano
MHHaeT <f>0PMY BHAeOCHrHaJIa, HBJlHIDIIJ;erOCH orH6aIDIUeH <f>0PMhl panno
xacroraoro nr-mynsca. 

3KcnEPMMEHTAJIbHWEPE3YJ1bTATW 

Ilpa nepecesenaa JlapMOpOBCKOH tlaCTOThl anep c pe30HaHCHOH xacro
TOH KOHTypa nepaoaasansaan nOJlHpH3aUHH P == 0,85 caMonpOH3BOJlbHO pe
aepcnpyercn. B 3aBHCHMOCTH OT CKOpOCTH npOXO)l(,lJ,eHHH uepes pe30HaHC 
KOHTypa aernoraaa KOHetIHOH nOJlHpH3aUHH COCTaBJlHJla OT 0.,12 AO 0,5 . 
3TO HBJleHHe npeACTaBJlHeT C060H Ckí-peaepc HaMarHHtleHHOCTH nOA zteácr
BHeM MOIUHoro panaouacroraoro HMnYJlbCa, reaepapyer-roro B naCCHBHOM 
KOHType, B03MO)f(H0, H B creaax CB4-pe30HaTopa, HAepHhIMH cnHHaMH. 
3TOT HMnYJlbC MO)I(HO HenocpeACTBeHHO Ha6J1IOAaTb na ocuannorparpe. Hc
XOAHoe, HaH60Jlee BepOHTHoe B CTaTHCTHtleCKOM paBHOBeCHH ananeaae KO
oneparaanoro tlHCJla r.l 1/ paBHO 

r == I~: == ~ In+ -n_1 ==: n!PI, (3) 

rne n+. n _ - 3aceneHHOCTH +1/2 H -1/2 nOAYPoBHeH. B peaynsrare penep
ca nOJlHpH3auHH, KaK crrenyer H3 (3), xooneparnaaoe tlHCJlO H3MeHHeTcH, 

tlTO KOCBeHHO YKa3hIBaeT na HaJIHtlHe TaK)I(e aexorepearaoro H3JIYtleHHH. 
MaKCHMaJIbHaH HHTeHCHBHOCTb J, nponOpUHOHaJIbHaH KBa,lJ,paTY aanpa

~ )l(eHHH na KOHType, B ,lJ,HKKOBCKOM COCTOHHHH (r, m ::: O) norrscaa conep
»cars xrrea 

3 



J ~ (r + m) (r - m + 1) _ n2 P 2 •	 , (4) 

npcnopuaoaansnsrá xaazrpary P. HCCJle,n;oBaHHe 3aBHCHMOCTH Ml" H Ckl OT P 
6hIJIO npennpanaro na BTOpOH YCTaHOBI<:e. B xone 3,I<:CnepHMeHToB YCTaHoB
JleHO} 4TO ripa - (39;45) % < P < -9%, rne HH)KHHH rpaaaua 3aBHCHT OT CKO
pOCTH H3MeHeHHH nOJlH, Bü3HHKaeT TOJlbKO O,n;HH HMnYJlbC Ma3epHol1 reaepa
IJ;HH C xapaxrepaoã utaporcoà Q:>OpMOH HMnYJlbCa, nnarensnocrt, xoropor-o 
,n;OCTHraeT 0,3 c. lIepenanà Q:>POHT aroro HMnYJIbCa no vrepe pOCTa MO,n;YJlH 
nOJlHpH3aI~HH' diopr-rapyerca B OT,n;eJlbHhIH OCTpOKOHe4HhlH CH-HMnYJlbC 
(pac.L) . Hcnonsaya aavansnoe saaseaae P =;: -0,09,npH KOTOpOM BO~HHKaeT 1:
Ml", MO)KHO paCC4HTaTb Q:>aKTOp 3anOJlHeHHJI 11 KaTYWKH 06pa3IJ;OM: 

TJ > [ 4rrQ IX" (v ) I ] -1 = 0,025,	 (5)
- max 

X 
N

I',lJ,.e	 nOJlY4eHo H3 (2) npn Q = 580. TaK KaK X" (v ) = tt v X II oT ' rna x o 2 
TO rpopr-ryna (5) coananaer c YCJlOBH~M B036Y)K,n;eHHH cnaaoaoro reaepa
Topa TI ~ [(277) 2 yQMT 2 ]. BeJlH4HHa TI 0~a3hIBaeTCH npavrepao 
B 8 paa MeHbwe reosrerpavecxoro ePaKTopa 3anOJIl-IeHHH KaTywI(H. TIpH 
,n;aJIbHeHWeM pocre P HHTeHCHBHOCTb CM 6hlCTpO napacraer , a aaxano Mr 
OTo,n;BHraeTCH !I0 BpeMeHH OT CM-HMnYJlbCa (pac.ê) . MO,n;YJlHIJ;HH nOJlH H o 
norrer-r 3BYKOBOH nacron.i (50 rIJ;) BhI3hIBaeT aMnJlHTy,n;HYlO MO,n;YJlHIJ;HlO 
Mr-HMnYJlbCa c TOH xce caMOH 4acToToH (pac.S) . TIpH YBeJlH4eHHH rnyõaasr 

MO,n;YJlHIJ;HH npOIJ;eCC Ml" MO)KHO 
M~oroKpaTHo rrpepsraars H BO
306HOBJlHTb. CJle,n;OBaTeJlbHO, 

V,8	 ",n;JlHHHhIH" HMnYJlbC (pHc.2,3)
 
,n;eI1CTÉHTeJlbHO HBJlHeTCH HeKO
repeHTHhlM Ma3epHhlM H3JlY4eHH

eM (O 4eM CBH,lJ;eTeJlbCTByeT TaK

»ce $opMa ero HMnYJlbca). Pac
4eT ,n;JlHTeJlbHOCTH Ml" nr-rrryrisca
 
npn H3BeCTliOH CKOpOCTH paa


10.0 

7.5 BepTKH nOJlH norcaasraaer, 4TO 
B npouecce M(' npoacxonar "aa
xaar" pe.30HaHCHOH 4aCTOThl K?H
.rypa cnHHOBOH CHcTeMOH' 3/

5.0 B peaynsrare ,lJ;JlHTeJlbHOCTb HM
nyrrsca MO)KeT B HeCKOJlbKO pas 

2.5 
Puc.1. Ilepeõnuü rfiPOHT npoà eresTU

p08aHHo2o uanpsocenus Ml' npu oràe
JleHUU CI1-uMnYJlbCa [uacro ra J
21,5 ur« IPI = 0,45, dHo/dt = 

~J,. 

V. B
 

2°1 

;::1 

5 

o ,o 80 120 160 200 21.0 280 

t. Me. 

Puc.2. 06U4Uii euà CI1 (KOpOTKUÜ) U Ml' (àJIUHHblU) -UMnYJlbC08. 

V. 8 

20 

15 

10 

5 

o ,o 80 120 160 200 21.0 280 
t. Me. 

o 10 20 30 1.0 50 100 3/c) , V - aunnuryàa B'l-ua
Puc.3. Tesce uunynscu, lITO U na puc.2, 8 YCJl08UflX aunnuryàuoú moôynnuuu nonnt HC. npsoceuus na «ourype. 

H c lIacTOTOu 50 r« o 

4 5, 



\l,B Puc.4. I P i = 0,52: 0,57, stccnepuueu

ransnan U reopetuuectcas ifiOPMbl npo
oe1'eK1'up08aHHO?0 HanpR~eHUR Clf-UM

200 nynsca na xoneõarensuou KOHType. 

N - «auaau auanusaropa. 20 MKC/K. 

P=-0.57 
npeBOCXO,lJ;HT.b BpeMH npoxoxore

HHH nOJIeM JIHHHH RMP. B npOTH
150 BOnOJIO:>KHOCTb Mf' CM-HMnYJIbC 

• - meoplllR 
CBH3aH c ROppeJIHpOBaHHblM 

BO BpeMeHH nOBopOTOM HaMarHH

4eHHOCTH, B pe3YJIbTaTe ROToporo 

uenrpansaaa sacn. X/lpeBepcHpyeT

CH. TaR RàK B nponecce arccrrepn

100 MeHTa rtorre H aenpept.raao H3Meo 
HHeTCH, TO Mf' B03HHRaeT na He

peBepCHpOBaHHOM RpbIJIe c sarras

,lJ;bIBaHHeM no BpeMeHH OTHOCH

TeJIbHO CM-HMnYJIbca. Ha pac.d 
B pa.3BepHYTOM BH,lJ;e naaa rpopsra 

50 HanpH:>KeHHH na tcaryur rce 01' CM

HMnynbca, KOTOpaR B COOTBeTCT

BHH c reopaeü /7/ onHChIBaeTCH 

3aBHCHMOCTblO BH,lJ;a sech [ ( t 

- to) / r J, r'zre to - aper-ta aa

- - 3Kcn.

• ,lJ;ep:>KRH, r - BpeMH, xapaxrepn.
 
syrouree lllHPHHY HMnYJIbca. 3HaR
 

10 20 30 4'0 N <PaRTOp 3anOJIHeHHH, MO)f(HO oue


HHTb nocTOHHHYIO BpeMeHH paznra-
UHOHHoro 3aTyxaHHH r R = (4772

7] MO y ) -1 , paBHYIO ~ 1 MRc npa
I P I = 0,6. 

ECJIH ouemrn, T 2 no lllHpHHe raYCCOBCROH <POpMhl JIHHHH nporoaoa
 
B npOnaH,lJ;HOJIe, paanoá 13 3, TO nOJIY4aeTCH
 

1
 
» /77- ln 2 _ = 8,5 MI<C.
T2 (6)~H 

nOCTOHHHaR BpeMeHH ROJIe6aTeJIbHOrO KOHTypa r k = 2Q /2" 11 ::: 9 M RC. 

B ,lJ;OnOJIHHTeJIbHOM orn.rre Q = 130, r k = 2 MRC~ Ha4aJIbHOe 3HaqeHHe i P , 
ripa ROTOpOM B03HHRaeT Mf', B03pOCJIO 06paTHo nponOpU;HOHaJIbHO Q. TeM 

ne MeH~e'HH npa YCJIOBHH rR < T 2 ::: r k' HH rrpa r k < r R < T 2 no

JIY4HTb peaepc nOJIHpH3aU;HH C 06pa3U;OM 06'beMOM 0,5 CM3 ae Y,lJ;aJIOCb. 

CJIe,lJ;OBaTeJIbHO, rrpa CBepXHH3RHX rer-meparypax npOHBJIHeTCH HeO,lJ;HOpO,lJ;

H 
I; 
I 

\'1 

L ScI-1. SM {O'lH. e,n.l J.8T. 
1.0 [ I:i 

~ 
,I 

1
:\
 
I·
 
;1 0.75 30 

U 
::I: 

f
0;5 20 

10 
0.25 

-0,35 - 0.45 -0.5 -0.55 -0.6 
nOnflPI-13AUIo1R 

Puc.5. Ilnotuàõs MF ( S M )., cu ( SeM)-UMnYJlbC06, MaKCUMaJlbHaR UH1'eHCU8HOC1'b 

( J ), OIlU1'eflbHOCTb Ch-uunynsca (r) 6 3a6UCUMOC1'U 01' nauansnoü nOJlRpU3a14UU 

nàep. 

, I 
noe ymapenae nHHHH RMP. Ycneuursrà penepc nOJIHpH3aU;HH C oõpasuor-r 

312 CM Mbl 06'bHCHHeM YBeJIH4eHHeM HHTeHCHBHOCTH H3JIY4eHHH oõpasua 

õorrsurer-o ofrser-ra. Ilpaxrnuecxoe ,lJ;OCTH:>KeHHe peaepca YKa3bIBaeT na B03

MO:>KHOCTb nOJIY4eHHH PCM B CHJIbHOYCHJIHBalOIlI,HX cpenax, 
Ha pac.õ npencraarrensr 3aBHCHMOCTH nJIOIlI,a,nH Mf' (S M ) - H CM 

" ( S CH ) -H3JIY4eHHH, MaKCHMaJIbHOH HHTeHCHBHOCl'H ( J ) , unrpansr CM-HM

nyrrsca (T) 01' nOJIHpH3aUHH npn CROpOCTH pa3BepTRH 200 3/c. BH,nHO, 41'0 
I B03HHRHOBeHHe eM npaaornrr R nepepacnpeneneaaro 3HeprHH ROHcepBaTHl'} 

HOH cnHHOBOH CHCTeMbl B nOJIb3Y rcorepearnoro H3JIY4eHHH, npa 3TOM r 

f
 

, ~
 
6blCTpO ywrensmaerca. B COOTBeTCTBHH C (4) MaRCHMaJIbHaR HHTeHCHBHOCTb
 

RBa,npaTH4HO 3aBHCHT 01' P na Ha4aJIbHOM Y4aCTRe xapaxrepacrmca. B ue


JIOM 3aBHCHMOCTb aHaJIOrH4Ha paccsrorpenaoxry B orrrnrce CJIY4alO CM B CJIa


õoycanaaarouteã cpene /7/. )lJIH aroro CJIY4aH B onrmce TaR:>Ke xapatcrepno
 

OTCYTcTBHe peaepca nacenennocreã, 41'0 06'bHCHHeTCH 4aC.TH4HOH tcoorrepa


nHeH HeKOTopOrO 3<p<peKTHBHoro 4HCJIa H3JIY4eHHH (aHaJIOrH4HO HeO,nHO


pO,lJ;HOMY YlllHpeHHIO B aamer-r CJIY4ae). OTMeTHM TaR:>Ke, 41'0 mnpana CM


~t HMnynbca B03paCTaeT npa YMeHbllleHHH CROpOCTH pa3BepTRH nOJIH. 3Ta
 

3aBHCHMOCTb CBH3aHa JIH60 C HeO,nHOpO,lJ;HbIM xaparcrepnsrxr yurapeaaer-r
 

r' 
6 I. 

,7 
'i I 



n
 
I> 

x"( v), KOTOpOe MO)l(eT B03HHKaTb H3-3a crarauecxor-o nOJHI BbICOI(OnOJIH
t~ pH30BaHHbIX 3JIeKTpOHHbIX CnHHÓB, JIH60 c 3aBHCHMOCTblO rpaHWIHOrO 3HÇl

qeHHH nonepesnoâ HaMarHHqeHHOCTH, c KOTOpOrO HaqHHaeTCH CH, OT apexre

HH sanepxoca t Q. O.n;H03HaqHO YCTaHOBHTb npHQHHY aarpyzraaer BbI6paH

HaH ,HaMH MeTO,n;HKa aaõmoneaaa, ne n03BOJIHIOI..I.J;aH H~MepHTb tO. ,I,
l':l 

B 3aKJIlOQeHHe aBTOphI npHHOCHT rJIy60KYlO 6JIarO,n;apHOCTb COTpy,n;HH ,j 
d

KaM rpynrn.r A.H.KoBaJIeBa, COBMeCTHO c KOTOpOH na YCTaHOBKe OHHH .j
 
6hIJI 06HapY)l(eH Ckí-peaepc nOJIHpH3aUHH, a TaK)I(e H.H.BorOJII060BY (MJI.) ,
 

ID.M.Ka3apHHOBY, B.r.EapbIllleBCKOMY 'aa nOJIe3HhIe 06CY)I(,n;eHHH H non

ztepzcxy. 
I!II 
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tPYKonHCb nocrynarra B H3,n;aTeJIbCKHH OT,n;eJI 

27 HOH6pH 1987 rozta, 
>. 

KHCeJ1eB 10.<1>. H Ap. P17-87-842 
06HapY)f(eHHe CBepXH3J1Y'leHHR llHl<l<e B CHCTeMe aziepnsrx 
MarHHTHbIX MOMeHTOB 

06HapY)f(eHO caMonpOH3B0J1bHOe 06pa30BaHHe AHI<KOBCKOro cSepXH3JTY4aTeJ1bHOrO 
(Cl1) COCTOflHHR B CHCTeMe HHBepCHO-n0J1flpH30BaHHbIX npOTOHHhIX cnHHOB c "3aMOp0)KeH

HOH" nonrtpusauneü. eM Ha6mOAaeTCfI ripa coanazreaaa J1apMOpOBCKOH 4aCTOTbl c pe30HaHC
HOH 4aCTOTOH naCCI1BHOrO K0J1e6aTeJ1bHOrO KOHTypa. l1CXOAHOii npH4HHOH B03HHKHoBeHi-IfI 
CH aannercs HeKorepeHTHaR Ma3epHaH reaepauaa CITHHaMH. Ilpa csepXHH3KHX rer-meparypax 
4aCTOT3 Cl l-r-exeparopa MO)f(eT nepecrpaaaarsca OT HeCKOJ1bKHX COTeH xnrror-epu AO COTeH 
Merarepu. I1CCJleAOBaHa 3aBHCHMOCTb aexor-epearaoro H xorepearucr-o H3J1Y4eHHH OT aa
4a.'lbllOH n0J1f1pH3awUI. OOKa3aHO, 4T0 B 3aBHCHMOCTH OT rpaxropa 3an0J1HeHHH H n0J1HpH3a
UHl1 anep MOiKHO peanasonan, paAH04aCTOTHhIH aaanor OnTH'!eCKOrO CH-J133epa, KaK L1,J1f1 CJ1Y
4aH CJ1a60YCHJ1HBaJOllleH, TaK H CillIbHOYCHJ1HsaJOllleH aKTHBHOH cpezrsr. B nOCJ1eI\HeM cnysae 
Ha6J1JOAaeTC}{ Cl-í-peaepc OTpHua1;,eJlbHOH n0J1RpH33UHH. 

Pa60Ta BbmOJ1HeHa s JIa60paTopHH TeopeTH4ecKoH cPH3HKH H Jlaõoparopaa HL1,epHblX 
np06J1eM OHHH. 

Ilpenprorr o6be.:l.IU1eHHoro KHCTHTYTa RJIepHblX accrreaoaaxaã . Zlyõna 1987 

OepeBOA T.fü.llYM6pai1c 

Kiselev J.F. et aI. P17-87-842 
Discovery of Dicke Superradiation by System of Nuclear 
Magnetic Moments 

Spontaneous generation of the Dicke superradiation (SR) state has been found in the 
system of inversely polarised proton spins with "frozen" polarisation. SR is observed at the mo
ment when the Larmor frequency crosses the resonance frequency of the passiva oscillatory 
circuit. SR arises from incoherent maser generation of spins. The frequency of a SR generator 
can be retuned from several hundreds of kiloherz to hundreds of Megaherz at very low tempe
ratures. Dependence of incoherent and coherent radiation on the initial polarisation has been 
investigated. A radio frequency analogue of the optical SR laser is shown to be possible both 
for weak-amplifying and for strong-amplifying active media, depending on the factor of fil
ling and polarisation of nuclei. SR-reverse of nega tive polarisation is observed in the latter 
case. 

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

Preprint of lhe Joint lnstitute for Nuclear Research. Dubna 1987 • 
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