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BBe.n.eHHe 

. B 1953 1'. )J.HKKe 11/TeOpeTHqeCKH oCSoCílqHJI ycnenllible onblTbI 1'aHa / 21 
1no C03gaHHD KOl'epeHTH~ COCTOHHHR B CHCTeMe RAepHbIX cnHHOB Ha 
CBq-cneKTpOCKOnMD H OnTHKY. KOrepeHTHOCTb C03~'BanaCb odnyqeHHeM 
lB~eCTBa ~HOqaCTOTH~ none~. ~pyrb~ ~~coCí I C8MOnpoH3BOn~HO~ KOp+ 
,penRIJ;HH BO BpeMeHH npOCTpaHCTB8HHO pa3~enÕHHbIX Id3JIYlUl'l'8JIe1t - CBSpX
H3nyqeHHe '( CM) - CíbIJI peanaaoaea B OnTH'qeCKOM H HHCfJpaJtpaCHOM naana
,30Hax. CI1 RBJIHeTCH Hem-rneRHblM npoueccou reHepaU,HH C HHTeHCHBHOCTblD, 
!nponOpllHOHaJIbHOR KB~paTY H3nyq8TaneR, H MaKCHUaJIbHO B03MOMHOR CKO
,POCTblD "BblCBetlHBaHHR" 3aCeneHHOCTeR. B nOCn~Hee BpeUR B CBR3H C pa3~ 

,BHTHeM TeXHHKH ~HH8M~eCKOR nOnRpH3aU"H RAep B KO~eHCHpoBaHHNX cpe
I~ax H8 MeTpoBNX BonHax npH CBepxHH3KHX TeMnepaTypax ygaeTcR AOCTHr
'HYTb T8KOR Me Ben~HHbl CíonblJ14aHOBCKOro CfJaKTopa jlH/K'l', 'llTO H B CBq
cneKTpoCKonHH npH renHeB~ TeMnepaTypex. ~CTeCTDeHHO B03HHKaeT 
npKHUHnHaJIbHhIR Bonpoc o B03MO~OCTH cnOHTaHHOI'O BOSHHKHOBeHHH CM 
MarHHTH~ ~HnoneR H3 COCTOHHHR TePMO~HHaMKQeCKOrO paBHOBeCHR C OT
pHuaTenbHOR CnHHOBoR TeMnepaTypoR. B OTnHtlHe OT OnTH'lleCKOrO H aK
.~HanaSOHOB BepoHTHOCTb cnOHTSHHoro HsnyqeHHR Ha p~HOqaCToTax npeHeO
peMKMO Mana, Bcne~CTBHe qero cnOHTaHHoe H3nyqeHHe He Mo~eT CíblTb nYH
'llHHoR B03HHKHOBeHHH C~. TIo ToR Me npKQHHe, D OTnKQHe OT onTHKH, He
B03MOlitHO peanH30BaTb KorepeHTHoe HsnyqeHHe Ha p~HO'llaCTOTa~ B Oes
pe30HaTOpHoR cxeMe.TeM He MeHee Ha MeTpoBbIX BonHax MOMHO He TonbKO 
Bbl3BaTb CB.MOnpoH3BOJIhHOe (6e3 npHJIo!teHHH Ir 12-m.mynbca) CH, HO H 
peanH30BaTb reHepaUHID,OTnH'll8D~CR OT C"-nasepa nKmb npoueCCOM cos

~aHHR HHBepCHoR 3acenSHHOCTH. )J.eRCTBHTenhHO, K8K MbI BNRCHHJIH, npK ( 
CHJIbHOR CBRSH R,IJ,epHiUX cnaaoa C naCCHBHblM peso'H8HCHbW KOHTypoM aexor-e
peHTHaH arf8SepH8H renepauaa (Mr), HrpWOIItaR pcns HeltOrepeHTHoR cnOHTSH-: , 
HoR 3MHCCKH B onraxe , cnocoõaa pa3BHTb ~OCT8TOtrnYID aMIllIHTy,IJ,y nl)nR B ) 

I) KOHType ~nH Haqana KoppenHpoBaHHOrO BO npeMeHH nOBopOT8 nonHoR H8 I
MarHH'lleHHOCTH cnHHOBoR CHCTeMbl.
 

ÔHepreTHtleCKYID BOSMO~OCTb TaKoro npouecca OCSOCHOBan~ BnoMOep- ~
 

p~HOBonH KoreTpoHoM. B I97e r. B paOoTe /0/ npegnpHHHTa nonh~Ka 
BblSBaTb CM B CHCTeMe Rgep aJIDMHHHR B PYOHHe ~e 203' OgHaKo aBTopaMfb/ 
yganocb nonyqHTb TonbKO HeKorepeHTHYD Mr, KOTopaH B cnaOoYCK1IHB8IDlqHX 
cpegax npH HeBblCOKO~ non~pHsaUHH Hgep HMeeT HHT€HCHBHOCTb, HaMHOrO 
npeEocxog~ HHTeHCHBHOCTb KorepeHTHoro CM-npouecca, ~TO ~eRaeT He
BOSMO!tHHM Ha6RID~eHHe nocne~Hero. 

B ~aHHO~ paCoTe rrOKasaHO, qTO YBen~eHHe nonHpHsaUHH npOTOHOB 
Bhme nopora' BOSHHI{HOBeHHH Ma3epHO~ reHepalmH npHBogHT K OOSHHKHooeHHID 
KorepeHTHoro CM-npouecca. MccnegosaHa saBHCKMOCTb Mr H CM OT GTeneHH 
nonRPH3aIJHH ~ep. 

TIocTaHoBKa SKCnepHMeHTa no 06Hap~eHHID pagHo~àcTOTHoro CDepx
HsnyqeHHR (PCM) 

B KatleCTBe aKTHBHoro Be~eCTBa HcnonbsonanCH gH3neKTpHK c B~CO
KOí1 KOHueHTPallHett npOTOHOB - nponaanaon (C3Hs02) C napBMarHH'I'Hoti 
npHMeCbD C-..+5 • Be~eCTBO B Bl1)1,e oxnroK.IJ,eHHblX lI1apHKOB gl18MeTpOM I MM 
saC~aJIOCb B KaMepy pacTBopeHHH ~e B ~e 11 nO~MarHH~l1BanOCb nOCTORH
HhlM nOJIeM H = 26,4 KI'C. }{03fPl1l~eHj aanonaenan paBHHeTcH 0,6, xono 
ueHTpaU.HH cnHHOB t'1.,= 4,7.102 en./eM. 3Kcnepm..eHTbI serracs na ,IJ,Byx 
HHSKOTeMnepaTypHblX YCTaHOBKax. lIa nepBoti ,u,nH 113MepeHl1R nOnHpl1SaTlHH 
H nOJIyqeHHH CM Hcnor.bsoaanaCb ogHa H Ta ~e ~BYXBHTKOBaH KaTymK8, 
norpY'KeHHaH B CBtt- pesoHaTop, nonHOCTbD sanonHeHH~tt 06pa3t.lOM, c 06õe
MOM 12 CM3• 

C nOMO~blD BblcoKog06poTHoro KOaKCl1anbHOrO KaOenR, COCTaBnHID~ero 

qaCTb Kone6aTeRbHoro KOHTypa, KaTymKa CBH3blDanaCb. c Cl1CTeMO~ HSMepeH.HH 
RAepHoti nonHpHsallHH >~.Q-MeTpoM. CH Ha 3TO~ YCTaHOBRe Ha6BDga~ocb Ha 
qaCTOTe 6b Mfn B KOHType t COCTaBReHHOM l1S KaTymKw, OKPYJKeHHOti" CBt1
pe30HaTopoMt 11 cxn~eHHoti ~aCTH K08KCHaJIbHOrO Ka6enR npH OTKnID~eHHOM 

Q.-MeTpe. B TaKOH r-eoaerpaa .onura ynanccs nonyqHTb C~-peBepc axaxa 
nonHpHS81JHH. Bce npyrae npaseneanue HmKe sxcnepaaearansnue ,IJ,aHHble no
nyqeH~ Ha BTOpoti YCTaHOBKe. Ha 3TOH YCTaHOBKe, ~nR ynpolqeHHH aHanH3a 
sKcrtepHMeH'I'aJlbHhlX gaHH~, CI1 HaCínD,IJ,aJlOCb B peSOHaHCHOY, KOHType, COCTO
~~M l1S 10-BHTKoBoti KaTymKH c nJIO~~bD BHTKa 2,7 cMf H KOHgeHcaTopa 
29 ll~. B OXJI~eHHOM CO~TORHHH peSOHaHC~8H ~aCTOTa KOHT~a paBHHJI~Cb 

21,5, Mfn, Q = 580. B KaTymKY BCTaBnRJIaCb Te~oHoBaR KaMepa pacTBope
HHH 3He B 4He c oõpaauox 06bêMOM J .CM3• Ilocne OXR~eHHH no T = 0,3 K 
B pesüHaTop nO,IJ,aBaJlaCb CBt1-Mo~OCTb c ~acToToti,Ha 120 Mfu npeBbmaIDIIte~ 

ueHTpaJIbHYD ~aCTOTY nHHl1H 3IIP aona C-e.+5(73 I'Itt) .IIpH HepeSOHaReHOM 06Jry
qCHHH JIHHl1H 3IlP npoacxonar npouecc .."gHH~MlIItleCKOrO oxnaznenaa" /6/ s. 

B pesynbTaTe KOToporo RgepHble CnHH~ nonyq8IDT BblCOKYD oTp~uaTeRbHYD 

.reH H TIaYH~/3/. ~a~/4/npe~nO~KJI H8SBaTb ~OBblR KorepeHTHblR HC~O'llHHK \ r1 
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nOJIRp1-1381nm. 113-38 p83JIl1~hD{ I{OHCTPYIW;1-1A l\a.Mep p8CTBOpeH1-1R M8KCHMaJIb


H8H nOJIHp1-138raUl H8 nepson YC'l'8HOBI{8 COCT8BMlJI8 P co -0,9, H8 BTOpot1 

P = -O,6. Ilocne 38BepmeHHR nOJIRpli38Wm HCTOtUim{ CBtI OTI\JIlOlJ8eTCR, 8
 

ItaMapa pacraopeaaa 3He B ~e OXJI8JE,UaaTCR HWltS 50 MIe B PS3YJI:bTaTe
 
OXJIWK,IJ,eHl1R Be~ecTB8 npoacxonar peauce S8MegJI8Hlie npouecca 1J,JJ.epHott
 

cnHH-perneTo~oA peJI8KC8UHli H, CJIegoB8TenbHO, Rg8pH8R li 3JI8KTpoHH8R
 

CITKHOB~e cHcTe~ CTaHOBHTCfl npSKTlilJeCKH H80BR3BHHHMR. ~JIR npHMep8
 

Yl\8meM 
t 

qTO xspaKTepHaR BeJI~liH8 BpeMeHli npogOJIbHOA cnliH-pemeTO~O~
 

peJIUKC8UHli Rgep B 38BHCliMOCTH OT BeJIlfqHH~ nOJIR H C5 + 26,4 KrC).
o 
COOTaBHaeT OT 50 go 500 ~.CM Ha~aeTcfl B MOMeHT COB~eHKfl JIapMOpOB
CKOA q8CTOTN RAep c pe30H8HcHOA q8CTqTO~ KOHTypa npli agH868T~ecKli 

MegJIeHHOM lisMeHeHlili H • "3aMopoJKeHHSR" H8M8I'H~eHHOCTb COXpaHReTCR
o
 

no B03HliKHOBeHliR MIl liJIH C1-1 li COCT8BJIReT gm'{ cnHH8 1=1/2 npa P=0,6
 

BeJIliqWiY 

11 = -1 fi rh P z: " . i o-z fc }	 (1) 

I'ge r = 4,257.103 ~3 - I'lipOM8I'HliTHOe OTHomeHlie npoToHoB, ~ -nOCTO


HHH8R 1.l.naHK8. CT8T~ecKsR MePH8fl BOCnpliNlMtlliBOCTb oõpaaua p8BH8


Jo= NVH = 1,5.10-6 (H = 26,4 Kfc). ~R r8yccoBOA ~pMH JIWilili M8KCH

o o 

MaJIbH8fl BeJmqliH8 B~COKOqSCTOTHOM MePHoA BOCnpliHMtU1BOCTH J" ( v",~,) 
p8BHS. CP = 0,6) 

y"(Vm4,) =O.5STi/0 Vo/r' AII ::: ass lifl/Jill ::: 5,2 '10-;1 (2) 

rne A H = 13 3 - mlipIDi8 nliHHH HMP H8 nonoaane B~COTbl. 

\ llpli nORBneHliH H8 KOHType BNCOKOq8CTOTHOI'O HSnpSDlteHliíl cneUH8JIbHOe
 

TpKI'I'epHoe YCTpoAcTBO B~OST~seT CTapTOBb~ HMITYJIbC, 38nyCK~liA
 

8H8JIliSSTOp, KOTOpNA p8CioT8eT B peJtliMe UH<ppoBOI'O OCl.lRJIJIorps<ps• l\1i8JIH


'S8TOp aanoaaaaer ~PMY BH,I1,eOCHI'H8JIS, RBJIffiOI1leI'OCR oI'HCi~eA <PoPMbI
 

PaAHOqSCTOTHOI'O HMTIYJIbCS. 

3KCnepHMeHTaJIbHNe peSynbTsT~ 

llpH nepeCeqeHHH nspMopoBCKOA qSCTOT~ Mep c peaOH8HCHOA qSCTO

To'A ROHTypa nepBOHaq8JIbHSH nonspaaeuas P = -85% cSMonpoHaBonbHo 

pesepcapyerca, B aSBHCRMOCTR OT CKOpO,CTH npoxozneaaa uepea peSOH8HC 

KOHTypS BenlfqHHS KOHeqHoA nOJIHpHa8UHH COCTSBJIRJlS OT +12 ~o'+50 %. 
3TO flBneHHe npe~cTsBnHeT coCio~ C~-peBepc HaMSrHHqeHHOCTH 'no~ ~eACTBH

eM MO~OI'O p8AHOqSCTOTHOI'O HMnynbcs, I'eHepHpyeMoro B naCCHBHOM KOH"	 Type, BOSMOllUiO, li B CTeHKSX CB'tl-peaOHa'l'opa, MepHb1MH cmmaMH. ÔTOT ri
HMnYnbC MOllUiO Henocpe~CTBeHHO Hs6nD~aTb HS OC~KJInorpa~e. HCXO~Hoe, 

Ha~6onee BepOHTHoe B CTaTHlJeCKOM paBHOBec~~ 3Ha~eHHe KoonepaT~BHoro 

qliCJIa 'I. /1/ pasno 

Z = Iml= jll2". -Il_/ = -1 n/P/,	 (3) 

rne I1. f ' 1'( - a8CeJIeHHOC'l'~ +1/2-111 - I/2-no,n;YPoBHet1:. 13 pe3YJIbT8Te pe

Bepc8 nonRpHa8Ulili, K8K CJIe,n;yeT lia C~), KoonepaTHBHoe qHCnO HsMeHBeTCB, 
qTO KOCBeHHO YRaSb188eT H8 H8JIHqHe T8KJKe HeKorepeHTHoro H3JIyqeH~H. 

M8KCMM8JIbHaH IDiTeHCHBHOCTb ::J , rrponopuaoaansnan KB8gp8TY aanpaseaaa 
aa zoarype , B ,n;HKKOBCJ\oM COCTCHH~H Ct , m = O) ~OJIJKHa cogep1KaTb 
qJIeH 

2 tE
:J IV (t rl1Z) (t -m. +.1) /"V /z .P , (4) 

nponoplmCHanbHW~ KB~~P8TY P. MCCJIe,n;oBaHHe a8BHCMMOCTH Mr H eM OT P 

6WJIO npegnpIDiBTo Ha BTOPO~ YCT8HOBKe. B xo~e 3KcnepliMeHToB YCT8HOBne

HO, 'l!TO npa - (39 T 45) %-c P <:-9 %, rue HHJKHBB rpaaaua a8BHCHT OT 

CKOpOCTli H3MeHeHHB nOJIB, B03HHRaeT TonbKO O~~H HMTIyJIbC MasepHO~ reHe

P8UHH c X8p8KTepHOH lliHpOKO~ <PoPMOM HMTIYJIbCa, gnHTeJIbHOCTb KOToporo 

gocTHraeT 0,3 c. llepe,n;HHA ~pOHT SToro HMnynbca no Mepe pOCTa Mogynfl 

nonHplia8ilHliI <PopMlipyeTcH B OT,n;eJIbH~M OCTpoKOHeqHW~ eM-~nYJIbC (pHc.l). 

MCnOJIbaYH H8lJanbHOe SH8

~eHHe P=-0,09, npH KOTOpOM 

V, B BOsHliIKaeT Mr, MO~O p8CC~1iI

T8Tb <p8KTOp a8nOJIHeHHfl p 
KaTyIDKli 06paSUOM~ 

10.0 

7.5 

5.0 

2.5 PHC. I 

IH rrepe~H~ <ppoHT npogeT€KTH

poB8HHoro HanpRMeHHH Mr 
npH OT~eJIeHHH CM~HMTIYJIbCa 

O 10 20 30 40 
t. 

50 
Me. 

CqaCTOT8 21,5 Mru, IP/ = 

0,45,ciHo/cit =100 3/0). 

lt	 4 5 .-; 



(5 ) :p =!~ 71 QJ 'I ( 1/"'a.xJ) -~ C;.1 ~ ,	 I 

'u 
I 

rne r nOJIY'lIeHO ~3 (2) npa Q.. = 580. BeJI~'lIIDfa? xopomo cosnanaer c 

reOMeTp~'lIeCKHM ~KTOpOM 3anO~HeH~ff KaTymK~. TIp~ ~anbHe~eM pOCTe IPI 
~TeHC~BHOCTb C~ 6~CTpo HapaCTaeT, a Ha'llaJIO Mr OTO~B~raeTCH no Bpe

MeHH OT CH-RMnynbca (pHc.2). MO~Y~Ht~H nO~H H nOJIeM 3BYKoaOH 'lIaCTOTN o li 
I 

V, 8 

20 

15 

10 

5 

o	 [,0 80 120 160 200 2[,0 280 
t, Me. 

PHe. 2 

O(5~~tl BH,IJ. CI1 ('KOpoTK~H) ~ Mf' (,IJ,JlIDiHbdi> RMnyJlbCOB. 

(50 I'u) Bbl3bIB8eT 8MM~Ty,II,HYIO MO,lJ,Y~Hll,WO Mf'-HMnyJIbea e ';:'OH xe CaMOH
 

'lI8eTOTOH (pac, 3). Ilpa YBeJI~\;.eH~H r Jly6HHbI MO~YJIHlurn nponecc Mr MO:mO
 

MHOroKpaTHo npepasers H B0306HOBJIHTb. CJle~OB8TeJlbHO, tl~JIHHHblH" HM


nyJIbC (p~c.2,3) ,lJ,eHCTB~TeJIbHO HBJIHeTCH HeKorepeHTHbIM Ma3epHbIM ~3J1Y


'lIeH~eM (o 'lIeM eB~eTeJlbCTByeT T8KJ1te ~pM8 ero ~nyJIbC8). PaC'lIeT ,lJ,JlH


TeJIbHOeT~ Mr-HMnyJIbe8 np~ ~SBeeTHOH CKOPOCT~ p8SBepTKH nOJlH nOK83N


B8eT, 'lITO B npoueece Mf' npoHeXO,lJ,~T "S8XB8T" pe30HaJiCHOH 'lI8CTOTbI KOH
 lt
I 

Typa cnHHOBOH' C~CTeMO~ /37. B peSYJIbTaTe ,lJ,JlHTeJlbHOCTb KMnyJlbC8 MOJlteT
 

B HeCKOJlbKO p8S npeBoeXO,lJ,~Tb BpeMH npoxo~eHHR nOJleM JlHH~~ flMP. B
 \.~.,.	 npoTHBOnOJIOlltHOCTb MI' C~-HMIlYJIbC CBH3aJi c xoppenapoaaaaea BO speaesa 
nOBopOTOM HaM8rHH'lIeHHOCTH, B peSYJIbT8Te KOToporo UeHTpaJIbH8H 'lI8CTb 

u	 'J (V) pesepcapyercs, TaK K8K B npcuecce 3KCnepHMeHT8 nOJIe H He- ,1 
o 

V. 8 

t 
20 

I	 15 

I	 
10 

5 

o l.0 80 

Te Jlte KMny~bCbI, 'lITO
 

MO,lJ,YJlmnm nona H c
o 

U,B 

20 

150 

100 

50 

40	 N 

P :-0.57 

• - meop"Jl 
~ -)I<cn. 

• 

120 160 

PRC. 3 
11 Ha pHC. 2, 

'lIaCTOTOH 50 

200 2[,0 280 
t. MC. 

B YC~08HHX 8MnJlHTYAHOH 

r-, 

PHC. 4 
/P/=O,52; 0,57; 3KCnepHMeH

TanbHaH 11 TeOpeTH'lIeCK8R ~pM8 

nponerexrapoaeaaor-o aanpaxe
H~H C~-HMnyJlbC8 H8 KOJle6aTElJIb

HOM	 KOHType. AI-KaHaJIbI asana
aaropa, 

6 7I't 
,4 



npepusso 1!3MeHReTCH, TO Iv1J"' B03HHK8eT H8 HepeBepCHpoB8HHOM xpune
 

C 3ana3gbIB8HHeM no BpeMeHH OTHOCHTenbHO CM-mMnynbca. Ha pHc.4 B pa3


BepHYTOM B~e gaHa qopMa Hanp~eHHR Ha K8TyrnKe OT C~-HMnynbca, KOTopaH
 

B COOTBeTCTBHt1 c reopaen 171 onHCbIB8eTCR 38BHCHMOCTblO B~a Sech[(t-to)/r-),
 
r,IJ,e to -apexr aanepsxa , ?:' - BpeMR, xapaxrepasyomee nmpHHY m.mynbca.
 

3H8H <fJaKTop 3anonHeHHH, MOlltHO OlleHHTh nocToHHHyro apeMeHH pa,n,HalrnoHHo


1'0 3aTyxaHHR LR = ( 4 TI 2MQ6 )-I, panayn I M!{C npa IPI = 0,6.
 
l:!:CJIH oueHHTb '1'2 no lliHpHHe r-ayccosoü <PoPMhl nIlliHH A H nporoaos B 

npo naHgHOJIe , p8BHOti 13 3, TO nonyqaeTcR 

2. -'/77(11;;' 
~ = H ~ 53 HKC.	 ( 6) rlJ. 

Cnenoaatensao , ~ «'1'2. 1l0C':'0.HHH8R BpeM8HH KOJIe(5aTeJIbHOrO KOHTyp8 

'L =2Q1 ~ nv~ 9 MKC < '1'~. !JaCtl:eT no ypaBHeHHJIM Bnoxa gJIR OgHOpO,lJ,HOyrrHt 
peHHot1 <PoPMbI JIHHHH npencxaasmaer pesepc nOJIRpH38mm, naxe eCJIH 8bJO

part, LR. = 'Ç = 9 MKC. TeM' He MeHee HH B OgHoM sxcnepasenre c 00p83IlOM 

oOõeMOM I CM3 nOJIyqHTb peBepc 3H8Ka nOJIRpH38UMH He ~8JIOCb. YcnelliHbm 

peBepc nOJIRpH38UHH Ha YCT8HoBKe c OOoeMOM 0~p8S1~ 12 CM~ CBR38H c 

OOJIee BhlCOKmM 3H8tl:eHHeM ~ = 0,6, 8 T8~e c B03MO~H~ BJIHRHHeM CTeHOK 

CB4-pe30H8TOp8, KOTOphl~ nOKaJIH3yeT BCIO 3HeprHID H3JIyqeHHR B oOoeMe 

OOp83U8. llp8KTHtl:eCKOe gOCTt1*eHHe peBepC8 H8 3TO~ YCTnHOBKe YK83hlB8eT 

H8 B03MO]KHOCTb nOJIJRleHHR PCM H B CHJIbHO YCHJIliB8TOtqHX cpenax, 

Se., SM 101H EA.I J.81. 
1'0r

J 

30 

t-
0,5
 20 

10 

-0.6 

PHc.b. l1JIotq8gb Mi' (S,..,)-, CV1 (SCJI) -HMnyJIbCOB, M8KCHMaJIbHaR•	 IDiTeHCHBHOCTb (1), gJIHTeJIbHOCTb CM-HMnyJIbCa (1::) B 

3aBHCHMOCTH OT Hatl:anbHO~ nOJIRpH381rnH ngep. 

,	 8 

nonAP1ot3Au....A 

I 

1

i 
Ha pHc.b npegcT8BJIeHhI 38BHCmMOCTH nJIO~8,II,H Mr (S~).H eM (~H)I: 

H3JIyqeHH~, M8KCliM8JlbHOH HHTeHCHBHOCTH (:I), nmpIDibI CV1-J1MnyJIbC8 CC)
~ I OT nonapaaauaa	 npa CI\OpOCTH' pa3B8PTKH 200 3/c. BM,IJ.HO, tl:TO B03HHFHO
1 

BeHHe CM npHBogHT K nepep8cnpegeJIeHHID 3HeprHH KOHcepB8THBHO~ CnHHOBOY 

1
r CHCTeMbJ B nOJIb3Y xor-epesraor-o Id3JIY'leHW!, npa 3TOM c:- ObJCTpO yMeHblliaeT


CR. e COOTBeTcTBHH c (4) M8KCHM8JIbH8R HHTeHCHBHOCTb KB8,II,paTHtl:HO 38BH

CHT OT P H8 H8tl:8JIbHOM Y'IéicTRe xap8KTepHcTHKH. B l~eJIOM 3aBy.Cl1MOCTb 

~ \, 8H8JIOr~a p8ccMoTpeHHoMy B onTHKe CJIyqaID C~ B cn8óoycHJIHB8IDtqe~ cpe

I
I 

~e 17/. )J.JIR 3Toro cnYli8B B onTHKe T8K1Ke x8p8KTepHo OTCYTCTBHe peBep

! C8 H8CeJIeHHOCTe~, tl:TO 06cRcHReTcR ~aCTHqHO~ KoonepaUHe~ HeKoroporo 

I' 3<p<peKTHBHoro QHCna ~3JIyqaTeJIe~ (8H8JIOrHtl:HO HeogHopoAHOMy ymHP€HHD B 

HameM cJIyqae). OTMeTMM TaK~e, QTO lliHpYrH8 GM-YrMllYJIbC8 B03pacT8eT npH 

YMeHbllieH~ CHOpOCTH p83BepTKH nOJIRd3T8 38BHCHMOCTb CBR38H8 JIH(50 c 

HeogHopogH~ xapaxrepoa yrnHpeHHR j (V), soropoe Mo~eT B03HHK8Tb H3-38 

CT8THtl:eCKOrO nonR BhlcoKononRpH308eHHb~ 3neKTpoHH~ cnHHOB, JIH60 c 

38BHCHMOCTbID rpaHHtl:HOrO 3Hatl:eHHR nonepetl:Ho~ HaM8rH~QeHHOCTH, c KOTOPO

1'0 H8QHH8eTCR CM, OT BpeMeHH 3aAe~KH to. OgH03Hatl:H0 YCTaHOBHTb npH

tl:HHY 3aTp~HReT BbI6paHH8R H8MH MeTogHKa Ha6JIIOgeHHR, He n03BOJI~aR 

H3MepHTb t D • 

38KJIIOQeHHe 

BnepB~e ~ Ha6JIIDg8JIH RBJIeHHe PCM B CHCTeMe M8rH~TH~ gHnOJIbHNX 

MOMeHTOB. PCV1 B036~aeTCR HeKorepeHTHO~ Mr, KOTopaR RBJIReTCR HCXOg

HOH npHtl:HHO~ B03HHJ{H08eH~R nonepetl:HO~ HaM8rHK4eHHOCTH. llOK838HO, qTO 

B 38BHCHMOCTH OT BeJIHtl:KH p H P MOmHO peaJIH30B8Tb P8AHOQaCTOTHHA aHa

JIor OnTHtl:eCKorO CM-JIS3epS KaK ~R CJIyqSR CJI860YCRJIHB8D~e~, T8K .H 

CHJIbHOYCHJIHB~e~ 8KTHBHO~ cpeg~. B nOCJIegHeM CJIyqae Hs6JIlOg8eTcR PCM
peBepc OTpHlmTeJIbHO~ nOJIRpH3aURH. B 06n8CTH CBepXHH3KHX TeMnepaTyp 

PCM Mo~eT 6hlTb Bb~BeHO H8 ~acToTax OT HeCKOJIbKHX COTeH KHJIOrep~ go 

COTeH Merarepll, tl:TO npegcT8BJIReT 60nblliO~ HHTepec gJIR HCCJIegoBaHHR 

cnHHOBNX CHCTeM H MO~eJIHpOBaHHR pa60TH CM-JIa3eps. 

B 3~eHKe 8BTOpH npHHOCRT rJIy6oKYIO ~JIarO~SpHOCTb COT~HHKaM 

rpynnH KOBaneBa A.M., COBMeCTHO c KOTOPO~ H8 YCTeHOBKe OHffM 6~ 06H8

p~eH CM-peBepc nonRpH3a~H,a TSKme H.H.BoroJIv(5oBY (MJI.) , D.M.Ks3SpH

Hoay, B.r.EapNllieBcKoMy 38 nOJIe3HHe 06c~eHHR H nOAAe~I{Y. 
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K~ceneD ~.~. ~ AP. 14-87-431 
06HapymeH~e RBneH~R cBepx~anY4eH~R c~cTeMo~ RAepH~x 

MarH~TH~X MOMeHTOB 

06HapymeHo caMonpo~aBonbHoe 06paaoBaH~e A~KKoBcKoro, cBepx~3nY4aTenbHoro 

/CH/ COCTORH~R B C~CTeMe ~HBepcHo nonRp~aoBaHH~x npOToHH~X cn~HOB c "saMOpo
meHHOH" nonnp~3a~~e~. CH Ha6n~AaeTcR np~ cOBnaAeHH~ napMopoBCKO~ 4aCTOT~ c 
pe30HaHCHo~ 4acToTo~ naCC~BHoro Kone6aTenbHoro KOHTypa. HCXOAHOH np~4~HoH 

B03H~KHooeHHR CH RBnReTCR HeKorepeHTHaR MaaepHaR reHepa~~R cn~HaM~. npH caepx 
H~3KHX TeMnepaTypax 4aCTOTa CH reHepaTopa Mo~eT nepecTpa~BaTbcR OT HeCKQnbKHX 
COTeH KHnorep~ AO COTe H Merarep~. HccneAoBaHa 3aB~C~MOCTb HeKorepeHTHoro ~ 

KorepOHTHoro ~3nY4eH~~ OT ~CXOAHO~ nonRp~aa~H~. nOKaaaHO, 4TO B 3aB~C~MOCT~ 

OT ~aKTopa 3anonHeH~R ~ nonRp~aa~~~ RAep MO~HO pean~aOBaTb paA~04aCTOTH~~ 

aHanor onTH40CKo'ro CH-naaepa KaK AnR cna60yc~n~Ba~e~, TaK ~ AnR c~nbHOYCHn~

Ba~c~ nKTHDHOH cpeA~. B nocneAHeM cnY4ae Ha6n~AaeTcR CH-peBepc OTp~~aTenbHOH 

nOnRp~3Q~HH. 

Pn~OTO D~nonHeHa B na60paTOp~~ RAepH~x np06neM ~ na60paTOp~~ TeopeTH4ec-,. 
KO~ $H3HKH OHRH. 

nponpmlT 061.eJ:unteillloro HHCTHTYT8 MepHbIx HccneJlOBeHHH.Ay6HB 1987 

nepOOOA O.C.BHHorpaAoBO~ 

Klsolov Yu.F. et aI. 14-87-431 
The Dlscovcry of Superradiation Phenomenon Using the Nuclear 
Magnotlc Momentum System 

Spontaneous generation of the Dicke superradiatlon (SR) state has been 
found In the system of inversely polarized proton spins wlth "frozen ll pola .. 
rlzatlon. SR 15 observed at the moment when the Larmor frequency crosses the 
resononce frequency of the passive oscillatory clrcuit. SR arises from Inco
herent maser generation of splns. The frequency of a SR generator can be re
tuned from several hundreds of kiloherz to hundre~s of Megaherz at very low 
temperatures. Dependence of incoherent and coherent radiatlon on the Inltial 
polarlsatlon has been investigated. A ratlo frequency analogue of the optlcal 
SR laser Is shown to be possible both for weak-ampl Ifylng and for strong
ampl Ifylng active media, depending on the factor of flll ing and polarlsatlon 
of nuclel. SR-reverse of negative polarlsatlon is observed'ln the latter case 

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