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noHBrieH111e KorepeHTHoro,paA11104aCTOiHor~ 1113ny4eHI/IH KaK B MO
neKynHpHblx111, TaK 1/1 B TBepAOTenbHblx 121 reHepaTopax o6H3aHO, 
KaK xopowo 1113secn1O, Hanw-1111io pe3oHaTopa, o6ecne4111Ba10UJero o6paT
HYIO' CBH3b 111cnycKaeMoro 1113ny4eH111H C 1/13ny4alOUJelii Cll1CT9MOlii. ,3TO OT
HOCL1TCH 111 K HenpepblBHOM,Y, 111 K 111MnynbCHOMY pell{ll1MaM pa60Tbl re.:. 
HepaTOpos 11 ,21 • •np111 on111caHll1ll1 npo4ecca 1113ny4eH111H, OC06eHHO 
B cny4ae cn111HOBWX TBePAOTenbHWX reHepaTopos,,o6w4HO 111cnonb3YIOT 
cfieHOMeHOnOrn4eCt<li1·e ypasHeHl/1H 6noxa. ~3 aHan1113a 3Tll1X ypaBHeHll11ii 

. cneAYeT, ;,4TO, Hanp111Mep, B i-1Mn,YnbCHOM pell{111Me, ·KOrepeHTHO~ 1113ny-, 
4eHll1e MOll{eT B63Hll1KHYTb TOnbKO ecn111,TaK Ha3WBaeMoe paA111il41110HHOe 
apeMH r ~ MeHbWe speMeH111 cn111H-cn.111Hoaolii penaKca41,1i;, T 2. ~3 He- · 
paseHCTBa rR.< T2 · BblTeKaeT 1113BecT.Hoe ycnoa111e Ha nopor Ha4anb-
Holii nonHp111ia4111111 121• · · · · · , 

· 8 HaCTOSUI~eM C006UjeHll1111 Mbl noKa3b1BaeM, 4TO Cnll1HOBaH Cll1CTeMa 
MO»<eT 1113ny'4aTb KOrepeHTHO 111 B OTCYTCTBll1e pe30HaTOpa', , npll14eM 
Ha' speMeHax 6'onbwe, 4eM T 2. 3TOT aqicjJeKT MOlHeT Bbl3blBaTbCH n11160 
BHeWHelii nOAKa4KOlii, n11160, Aall{e KOrAa nocneAHHH ,OTCYTCTByeT~ aK
KypaTHblM y4eTOM HeOAHOPOAHocrn c111cTeMbl cn111HOB, s3a111M0Aeliicrnyio
UJll1X Memtiy, co6o,£1 nocpeACTBOM A111nOnb-All1nOnbHb!X c111n. EcTeCTBeHHO'' 
4TO AnH on111caHll1H 3Tll1X aqxpeKTOB Heo6XOA~MO,lttC:nonb30BaTb Mll1Kpo
CKon1114ecK1111ii·noAXOA, 4TO MW 111'AenaeM; P~WaH Mll1Kpoc~on1114ecK111e 
(a He qieHOMeHonor,1114ecK111e) ypaBHeHll1H AB11111{eHI/IH cn111HOB C noMOUJbl-0 
MaWll1HHOro MOAen111posaHll1H. 

PaCCMOTpl'1M N cnl'1HOB (S = 1/2), Ha KOTOpble AeliiCTBYI-OT nOCTOHH
~oe MarHll1THoe none H0, HanpasneHHoe_ BAOnb oc111 z, 111 cna6oe Bb1.co:
Ko4acTOTHoe none, H1cos(wt) , HanpasneHHoe no oc111 x. Ha speMeHax 
t, cy~eCTBeHHO MeHbWll1X BpeMeHll1 cn111H-peweTO~Holii.penaKca4111111 Ti, 
A111HaM~1Ka. Cll1CTeMbl nonHpll13OBaHHblX cn111HOB onl/lCblBaercH Mll1KpOCKon111-
4ecKll1M ~aMl'1nbTOHll1aHOM 131 , COCTOHUJll1M 1/13 3eeMaHriB~Kolii 1/1 A111nonb
HOii1 4aCTelii: 
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rij - paCCTOHHll1e Mell{AY B3all1MOAe£1cTBYIOUJll1Mll1 cn111HaM111, 0ij, ¢1j -
COOTBeTCTBYIOUJll1e cqiep1,14ecK111e yrnbl. · 

~eHOMeHonor1114ecK111 BBOA111Moe B ypaaHeHll1H 6noxa apeMH nonepe4-
Ho£1 penaKca41111,1 T2 CBH3aHo c napaMeTpaM111 noKanbHoro AlllnonbHoro 
B3all1MOAeliiCTBl'1H COOTHOWeH111eM 

T2 = (,)~1; (,JL aayHL' HL=y1'l/a3 • 

Mbl ll{e paccMaTpll1BaeM A111nonbHOe B3all1MOAeliicTBl/1e Mll1KpOCKOnl/14eCKI/I 
111 AV1HaM111Ky cn111HoB on111cwaaeM ypaaHeHI/IHMll1 re£13eH6epra. 

np111 111ccneAOBaH111111 oco6eHHOCTe£1 1113ny4eH111H, B AaHHOM cny4ae 
MarHll1TOAll1nOnbHOro, ero I/IHTeHCll1BHOCTb YA06HO pa36111Tb Ha KOre
peHTHYIO 111 HeKorepeHTHYIO 4aCTIII, 
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rAe CK06KI/I O3Ha4al-OT CTaTl/1CTl/14eCKOe ycpeAHeHl/le, a AnH xapaKTe
PIIICTll1Kl/1 CTeneHll1 KorepeHTHOCTll1 BBeCTl,1 K03qxp1114111eHT KorepeMTHO
crn 141 C coh (t) = I coh (t) /I ~on (t) • 

tlnsi BblHBneH111SI KorepeHTHblX aqxpeKTOB B nonsipll130BaHHOlii cn111Ho
BO~ Cll1CTeMe He06XOAI/IMO 111cnonb30BaTb nonHy~ Hen~He~HYIO c~cTeMy 
ypaBHeHI/I~ AB~meHI/IH, TaK KaK on111caH~e B paMKaX Teop~111 BO3MYUJe-
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Hlllvi 151 He no3som1eT Bbl51BI/ITb 3Tl,1 aqxjJeKTbl. Mbl pewa11111 ypaBHeHi/151 
ABl/l>KeHi/151 C noMO~b~ CTaHAapTHoro MeToAa AI/IHaMl/l4ecKoro KOMnb~
TepHoro MOAe11111posaHl/l51, 4aCTO 111cnOJ1b3yeMoro AJlH 1/13y4eH"1H A"1Ha
MI/IKl,1 cnlllHOBblX CI/ICTeM. 8 3TOM nOAXOAe Cnll1Hbl. TpaKTY~TCH KaK Knac
C1,14eCKl,1e seKTOPbl, l,1X Ha4aJlbHOe pacnpeAeJ1eH1,1e 3aAaeTCH MeTOAOM 
MoHTe-Kapno, a A"1cjxpepeHL\"1aJlbHble ypasHeHI/IH ABlll>t<eHl,151 pewa~TCH 
MeTOAOM PyHre - KyTTa. 

Pe3yJlbTaTbl Bbl4111CJleH111vi nO3BOJll,1Jll,1 ycTaHOBl,1Tb ABe CI/ITya41111,1, 
KOrAa B 6e3pe3oHaTopHovi CIIICTeMe npol/lCXOA"1T KorepeHTHOe 1,1311y4e
H111e. 
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PHc.1. Koscpcpttu;tteHT KorepeHTHOCTH ccoh, HHTeHCHBHOCTh 

HsnyqeHHH I H nonHpttsai:~m1 Pz= (1/:N) 'I .<S 1 > KaK cpyHKIJ;HH 
~ ! 

BpeMeHH AnH CUHHOBOH CHCTeMbJ, nepBoHatianbHO nonHpHso-

BaHHOH B,llOnh octt x. BHemHHH no,llKatiKa oTcyTCTBYeT, T.e, 

(i.)1= 0 •. CnnomHaH KPHBaH cooTBeTcTByeT Px(0) = 0,475; 
(i.)

0 
= 200; nyHKTHpHaH Px(0) = 0,475; (i.)

0 
= 20; nHHHH, no

MetieHHaH KpeCTHKaMH, p x (0) = 0, 20; (i.) 
0 

= 200. 

4 

I' 

t l/ 
'i 

l 
./1 

' J. 
I 
I 
! 

I) 

1) C1,1cTeMa np1,1 t = 0 CIIIJlbHO nonHplll3OBaHa B nnoCKOCTl,1 xy' 
BHeWHHH nOAKa4Ka OTCyTCTByeT. Ha speMeHax t < T2 oc~eCTBJlHeT
CH 1,13secTHoe HBneH111e - cso6oAHaH IIIHAYKL\"1H, cooTseTCTBYIOUlaH 
pa3pyweHI/I~ KorepeHTHOCTl,1 3a speMH T2. 3aTeM, OAHaKo, 8O3H"1KaeT 
HOB~vi CIIIJlbH~vi scnnecK KorepeHTHOCTl,1 BO speMeHHOM 1,1HTepsane 
OT Tt AO nplllMepHo 2T2. na11bHeviw111e oc41,111115141,1111 KorepeHTHOCTl,1 AO
cTaTO4HO cna6~. nono11H1,1TeJ1bH~vi scnnecK KorepeHTHOCT"1 o6H3aH 
aKKypaTHOMY y4eTy HeOAHOPOAHOCTVI CIIICT8Mbl np1,1 HeOAHOPOAHOM pac
npeAelleHl/ll,1 Ha4aJlbHOL1 no1151p1,13a4V1111. B OAHOPOAHOM np1,1611V1>1<eHV1VI, 
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Puc. 2. Te )Ke cpyHKIJ;HH nper-1eHH, 'ITO 11 Ha PHC. I , HO ,llnH CH

CTeMbl, nepBoHaqanbHO nonHpHsoBallHOH B,llOJlh OCH z II B IlPH

CYTCTBHH BHenJHeH IlO,llKatIKH. 3HatieHHH napaMeTpoB: (i.) 
0 

= 200; 
<.t>t = 0,5; Pz(O) = 0,475. KpHBbie no,ri;qepKHBalOT ponh peso.

HaHCIIOCTH no,nKatIKH. CnnomHaH KPHBaH OTBeti:aeT (i.) = 200, 
T.e. ToqHoMy pesonancy; ,llBe ,npyrue Kpaewe cooTeeTCTBYIOT 

HanuqHfO paccTpoi%KH, ITYHKTHPHaH - ,ri;nH (i.) = 205, a KpHBaH, 

noMeqeHHaH J(Ba,llpaTHKaMH, ..:. ,!.\JIH (i.) = 250. 
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COOTBeTCTBYIOU.leM ypaBHeHl/1!0 6noxa, AOnonHll1TenbHblX. cpnyKTyau,111~ 
KorepeHTHOCTll1 He B03Hil1KaeT. 

2) Ha Cll1CTeMy, nepBOHa4anbHO nons:ipll130BaHHYIO BAOnb OCll1 z, 
Ae~CTByeT pe30HaHCHaSl nOAKa4Ka. KorepeHTHOCTb nos:isns:ieTCSl 111 cy-
111ecTByeT Ha BpeMeHax AO HeCKOn_bKll1X T2, B 3aBll1Ci11MOCTll1 OT sen111-
4111Hbl W1; Hanp111Mep, np111 w 1 = 0, 5 WL K03cj)cjJ111u,111eHT KorepeHTHOCTll1 cy-
111ecTBeHeH B illHTepaane ( 0; 4 T 2 ) • 

Pe3ynbTaTbl Bbl4111cneHll1~ 111nrnocTp111py10TCSl p111cyHKaM111 1 111 2. 
Ha 3Tll1X p111cyHKaX BpeMSl AaHO B eA111Hil1U,aX wL1 , 4aCTOTbl w , Ci) o 
111 w1, B eAll1H1114ax w~, a 111HTeHCll1BHOCTb 1113ny4eHll1Sl 1113MBpSleTCSl · 
B eA111Hil1U,ax 2wtr2fi2 /3c 3 • Li1,1cno cm1HOB, 111cnonb30BaHHOe np1,1 Ail1Ha
Mi114eCKOM MOAen1,1poBaHi111i1, paBHO N = 125. KapT111Ha Ka4eCTBeHHO 
He MeHSleTCSl, ecn111 4111Cno cnil1HOB ysenil14111Tb AO 343, HO il1HTeHCll1B
HOCTb 1,13ny4eHi11Sl 111 K03cj)cjJ111U,il1eHT KOrepeHTHOCTl/1 COOTBeTCTBeHHO B03-
pacTalOT. nocneAH111~ BeAeT ce6s:i KaK Ccoh - N 2 • Ou,eHKl/1 noKa3blBaJOT, 
4TO 111HTeHCi11BHOCTb MarHi11TOAi11nOnbHOro 1,13ny4eHll1Sl AnSl N ~ 10 22 

MO~eT AOCTlilraTb 10-8 BT B cny4ae npoTOHH~X cn111HOB 111 AeCSlTKOB 
BaTT AnSl aneKTPOHH~X cnli1HOB. 
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Een·ogepoBa T .C., Xettttep B .K:, IOKanoB B .IL 
· B03MOmHOCTb KorepeHTHoro H3nyqeHHH 

B 6e3pe3OHaTopHOH cnHHOBOH CHCTeMe 

P4'."'9 l -346 

flpogeMOHCTpHp_oBaHa BO3MOmHOCTb Mc/,rHHTOgHnon&Horo KO- ' 
repeHTHoro H3nyqeJIHH Ha qacToTaX MarHHTHoro pe3OHaH_ca 
B CHCTeM_e nonHpH3OBaHHb!X cnHHOB 6e3 pe3OHaTopa. IloK~3aHa_ 
BamHaH•pon& MHKpOC:KOrIHQeCKoro yqeTa gHnon:&Hb!X B3aHMogefi-
CTBHH. 

Pa6oTa Bhmonttena. B Jia6opaTopmi TeopeTHqecKO11 q>H3HKH 
muu1. 

flpenpHHT 06-Le,D;HHEHHOro HHCTHTyTa Ji,D;epHLIX HCCne,D;OBaHHH. ny6Ha 1991 

HepeBog aBTopo'B 

Belozerova T. S. ·, Heimer V. K. , Yukalov_ V. I. 
Possibility of Coherent Radiation in a Spin 
System without Reso~ator 

P4-_91-346 

The magnetodipole coherent radiatio~ at." frequences 
of magnetic resonance is demonst_rated to_ be possible for 
a system.of polarized.spins without resonator. The impor:

_tance for a mi~roscopic conside~ation of dip6le interac
tions is stressed. 

,The investigationhas been perforrried at theLaboratory 
of Theoretical Physics, JINR: 
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