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§1. BBEAEHI1E 

B nocneAHee speMR a CBR3H c Ha6n~AeHHeM P-He4eTH~x 3~eK
Toe B pe30HaHCH~X peaK~HRX C nonRPH30BaHH~MH HeHTPOHaMH B03HHK 
onpeAeneHH~H HHTepeC K TaK Ha3~BaeM~M P-4CTH~M yrnoB~M y-Kop
penR~HRM B pe30HaHCH~X (D,y)-peaK~HRX, CBR3aHH~X C HHTep$epeH
~HeH ABYX YPOBHeH COCTaBHOro RAPa C OAHHaKOB~MH MOMeHTaMH, 
Hoc pa3nH4HOH 4eTHOCTb~ /8- H p-ypoeHH/. TaKHe P-4eTH~e yrno
e~e KoppenR~HH y-KBaHTOB 6~nH H3MepeH~ B na6opaTOPHH HeHTPOH
HOH <)>H3HKH QI1.S111 B peaK~HH ll7Sn(n, y) Ha nonRpH30BaHH~X H Heno
nRpH30BaHH~X HeHTpoHax 11 . Uenb~ 3THX H3MepeHHH RBnRnocb OAHo-
3H~4Hoe onpeAeneHHe nap~HanbHWX HeHTPOHH~X WHPHH p-ypoBHR 
11 

Sn c 3HeprHeH E p = 1 , 33 38 H cnHHOM J = 1 a npeAnonoJKeHHH, 
enonHe ecTecTeeHHOM, 4TO AnR onHcaHHR yKa3aHHOH peaK~HH npHMe
HHMa R-MaTpH4HaR TeopHR pe3oHaHcH~x peaK~HH a cny4ae H3onHpo
saHHwx pe30HaHCOB. 0AHaKO aHanH3 3KCnepHMeHTanbH~X peaynbTaTOB 
pa6oT~ 111 noKa3an, 4TO 3TH peaynbTaTw cy~ecTeeHHWM o6pa3oM oT-
nH4a~TCR OT TeopeTH4eCKHX npeACKa3aHHH pa6oT/~S/, B KOTOP~X 
a YKa3aHH~x e~we paMKax R-MaTpH4HOH TeopHH 6~no paccMoTpeHo 
yrnoeoe pacnpeAeneHHe y-KBaHTOB a peaK~HH (n , y) . 3To o6cToR
TenbCTBO nocnyJKHno noeoAOM AononHHTb pe3ynbTaT~ pa6oTw 121 e~-
4HcneHHRMH nHHeHHOH H ~HPKYnRPHOH nonRpH3a~HH y-KBaHTOB B pe-
30HaHCH~X (n ,y) -peaK~HRX npH HanH4HH npOH3BOnbHOH nonRpH3a~HH 
4aCTH~ BO BXOAHOM KaHane, OnHCaHHe KOTOPOH, 8 oTnH4He OT pa6o
T~/S/, npOBOAHTCR B paMKaX $OpManH3Ma MaTpH~~ nnOTHOCTH Cn~HO
B~X COCTORHHH. CneAyeT yKa3aTb, 4TO AnR 3TOH MaTpH~W B AaHHOH 
pa6oTe HCnOnb3yeTCR, B COOTBeTCTBHH c 14•~/ , 6onee KoppeKTHOe, 
4eM a121 

, e~paJKeHHe 4epe3 3KcnepHMeHTanbHo Ha6n~AaeMwe aenH4H
H~. KpoMe Toro, An~ aMnnHTYAW nepexoAa e pe3oHaHcH~x peaK~HRX 
6epeTcR s~paJKeHHe, cneAy~ee H3 R-MaTpH4HOH TeopHH c y4eToM 
Tpe6oeaHHH, B~TeKa~~HX H3 HHBapHaHTHOCTH OTHOCHTenbHO o6pa
~eHHR BpeMeHH /&/. 

HHJKe AnR pe3oHaHCHWX (n, y)-peaK~HH 6YAYT npHBeAeH~ o6~He 
e~paJKeHHR AnR napaMeTpoe CToKca, onpeAenR~~Hx nonRpHaa~H~ y
KBaHTOB B B~XOAHOM KaHane npH npOH3BOnbHOH nonRpH3a~HH 4aCTH~ 
BO BXOAHOM KaHane. Bo BTOPOH 4aCTH pa60TW nOAP06HO 6yAeT pac-. 
CMOTpeHO npH6nHJKeHHe ABYX ypOBHeH /8 H p/ C OAHHaKOB~M CnHHOM, 
KOTOpoe 6~n0 HCnOnb30BaHO AfiR HHTepnpeTa~HH pe3ynbTaTOB H3Mepe
HHH yrnoe~x KoppenR~HH Y-KeaHTOB a peaK~HH 117sn(n,.y) 111 • R 3TOM 
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cny4ae AflR napaMeTp08 CTOKCa 6YAYT nony4eH~ 8 R8HOM 8HAe HX 3a-
8HCHMOCTH OT 3HeprHH HeHTPOH08 H OT yrno8 8~neTa Y-K8aHT08.KoH
KpeTHO AflR peaK~HH ll7Sn(n,y) Ha nonR-pH308aHH~X He~TpOHaX 6y
AYT nony4eH~ 8enH4HH~ nHHe~Ho~ nonRPH3a~HH y-K8aHT08 AflR pa3-
n~H~x Ha60p08 nap~ManbH~X HeHTpOHH~X WHPHH, nony4a~HXCR H3 
aHanH3a yrno8~X KoppenR~H~ 111 • 

§2. AMnfli1TYAA PE30HAHCH0\1 PEAKL.ll-111 (n , y) 

AnR onHcaHHR pe3oHaHCHbrx peaKI.(HH THna qacTH~bl ~ 4acn1~bl 

a+A~C--b+B Ill 

8 R-MaTpH4HO~ TeopHH o6~4HO Hcnonb3yeTcR npeAcTaaneHHe cnHHa 
KaHanoa 
-+ ... -+ ... .. -> 

s = i + I, s'=j'+l', 121 

... -+ ... ... -> 

J = f +8 = f'+s', 131 
~ ~ ~ ~ -~ 

rAe J - nonH~~ MOMeHT KOMnayHA-RAPa C, f , f' H S, S' - COOT8eTCT-
8eHHO op6HTanbH~~_.MOMeHT~_.H nonH~e CnHHbl 8XOAHOrO a H B~XOAHO-
ro a' KaHanoa~ (jl) H (j' I') - cnr..~H~ 4acn11.~ a, A 111 b, B . EiYAeM 
Aanee C4HTaTb, 4TO OCb Z HanpasneHa BAOnb OTHOCHTeJlbHOro HM
nYnbca k '!/a CHCTeMe ueHTDa Mace/ 4aCTHU a H A BO BXOAHOM Ka
Hane a • Cor nacHo R-MaTpH4Hol:i TeopHH c y4eToM Tpe6oaaHr.~~, BbrTe
Ka~~Hx 1113 HH8apHaHTHOCTI<t OTHOCHTenbHO o6p~eHr-t.R 8peMeHH, aM
nnr..~TyAa peaK~HH /1/, onpeAen.ReMaR B COOTBeTCTBHr-1 C/?,S/ r-1 OT
Be4al01qa.R nepeXOAY 1-13 COCTORHHR BXOAHOrO KaHana aSffi B COCTORHHe 
a'8'm'" B~XOAHoro KaHana, 6yl)eT li!MeTb 8 cny4ae Heynpyrr.~x npo
~eccoa (a ¢ a') cneAY~IJIHH BillA 51 : 

<a's' m' IF I a 8 m > Aav""i' I. if' Yn,. , (n) ( e 's' ll' m' I JM I X 

JM77l't'I-L' ~:. 1-L 

J77 e 112 
x <a'f'8' I U [af8> ( fsOm I JM) i (2f + 1) , 

/41 

rAe Aa = l/ka- AnHHa aonH~ naAa~utHX 4acn11.1, ~(0, ¢)- eAr-tHH'-1.
H~~ BeKTOp 8 HanpaaneHr-tr-1 OTHOCHTenbHOrO r-tMnynbCa 4aCH11.1 B B~
XOAHOM KaHane, M, 77 - COOTBeTCTBeHHO npoeKI.(r-IR- nonHero MOMeHTa 
J lit 4eTHOCTb YP08H.R COCTaBHoro .RAPa, (m,m') H (1-L =~ 1-L') - npo-
eK~HH nOnH~X CnHHOB 8, 8' H op61i1Tanb H~X MOMeHTOB f, f', 

t, -+ 
Yg•I-L, - c<j>epr..~4ecKa.A <I>YHKL{H.A, npr-~4eM i Yf•I-L • (n) cneAyeT pac-

CMaTpr.~aaTb, cornacHo 191 , KaK yrnoe.y~ 4aCTb BOnHOBO~ <j>yHK~IiiH 
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"' 

~ 

., 
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BbiXOAHOro KaHana. JlnR 3aAaHHOro COCTO.AHH.A 8XOAHOrO KaHana asm 
H 3aAaHHoro COCJ~~HHfl JM77 KO~nayHA-.RAPa paCCMOTPHM pe3ynbTr..~py~

IJiee cocTORHHe ~a' KaHana a KaK cynepno3H~H~ 8Cex 803MOmHbiX 

COCTO..AHI-1~ js"m '> : 

JM77 'I' , a I. I s'm'> <a's'm'j Flasm>, 
s 'm"" 

4TO npr-t y4eTe 8~pameHH.A /41 npr-t80AHT K pe3ynbTaTy 

'VJ~" 
a - I. 

f's' 
IJM; P's' • "'a'f's':U

177
\afs", 

rAe CnHH-yrnosa.A ¢YHKUH.R iJM; f's'~ ~<~MeeT 8HA 

.JM; f's' • 
I , , IJ • f, ~ , , ~ 

( f s ll m ' JM) 1 Y 0 , , (n) I s m , • 
r 11 

2 
u 'm' 

/51 

!61 

171 

npH nepexoAe K onwcaHiil~ peaK~HH (n, y) 4aCTHLIY b cneAyeT no
HHMaTb KaK y-KBaHT Iii COOT8eTCTBeHHO B /21 nonomHTb j' = 1, 
~ 3aTeM, cornaCHo 110/, Heo6XOAHMO nepe~Tr-1 An.R B~XOAHOro KaHana 
or npeACTaaneHH.R (f'~') 131 K npeAcTasneHH~ nonHoro MOMeHTa g 
y-KBaHTa 

• • --l> 

.I g.!', g~f',j', j'~l, /8/ 

Y4HT~8aA npH 3TOM ero nonepe4HOCTb Iii B80AA liiHAeKC p/ p= 0 
Iii p = 1 I An.R y4eTa ABYx B03MomHbiX 4eTHocTel1 (-l} g+ 1 ..., (-l} g 
8 pe3ynbTaTe COOTHOWeHHe /6/ MOmHO 3anHCaTb 8 8HAe 

'JI'JM7T 
a' 

,, I JM • nT' ' I' ' U ;J IT I p ..:.. · . p,. ·, < a pg ' a R , , 
pgl, 

/9/ 

rAe An.R COCTO.AHI<I.R l JM; pgl', B COOTBeTCTBHH C /8/ 6y-AeM HMeTb 

l (gl'm IV'lJM)!;dP) (~)I I'M',. 
M

, g gm 
mg g 

· JM; pgi'" ~ /10/ 

8 s~pameHr..~H I 1 0/ .u -<P> (n) 
gmg 

y-K8aHTa Tr-tna p /p = 0 -
npeACTaBn.ReT co6ol1 80nHOBY~ <I>YHKI.(H~ 

MarHHTH~~. p = 1 - 3neKTPH4eCKJ.1~/ 

c nonHb~ MOMeHTOM g r..~ era npoeK~He~ mg, pacnpocTpaH.A~uterocR 

B HanpasneHr-tH n. 3Ty ¢YHK~H~, CornaCHO /10~ MOmHO npeACTaB~Tb 
B BHAe 

1/1 (p) (n) = 
gm 

g 
I 8(e, p)A<~> (flt!A! lmlg)/ Yo (n)! lA>, 
~A ~ r~ 

/11 I 
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rAe { I t = g, 

o<t. o) = o·. e i g, 
{ o r = •· 

o(f, 1) = ~· e i g, 

112/ g + l ) 1/2 
f=g-1, ( ' 

A(l) I 2g + l A (0)- l 
f - ' f 

. g ) 1/2 -<---- ' f=g+ l. 
2g + 1 

B~pameH~~ 1111, 1121 MOmHO np~BeCT~ K 6onee KOMnaKTHOMY B~AY, 
ecn~ Hap~AY C OCHOBHO"' C~CTeMO"' S C OCbiO Z, HanpasneHHOi:i BAOnb 
naAaiO~ero ny4Ka, BBeCT~ C~CTeMy S', OCb Z' KOTOPO"' COBnaAaeT 
c HanpasneH~eM ~ ~Mnynbca y-KsaHTa. BonHos~e ~YHK~~~ ~ ~ ~, 
B 3T~X C~CTeMaX CB~3aH~, cor naCHO /5,9/ , COOTHOWeH~eM 

~ (p) (~) = l D (g: (~)~ (p): (~'), 
gmg m' mgmg gmg 

1131 
g 

(g) .... 
rAe D m'm(n) - D - ~YHK~~~ B~rHepa. TaK KaK B c~cTeMe S' ()'= 

= cb' = 0, To ~3 I 11 I-I 1 31 s~TeKaeT cneAYIO~ee BbtpameH~e An~ son
Hosoii ~YHK~~~ y-KBaHTa co cn~panbHOCTbiO A( A= ±1) 151 

<An 1 pgm g> 

rAe 

c (1) = l ' 
A 

. g-1 ( 2g + l )112C(p) D (g) r-) 
1 --- ' ' ~n' 8rr 1\ 1\Hig 

c (0) . 
+1 = -1, 

c (0) . 
-1 = 1. 

1141 

1151 

~cnonb30BaH~e np~BeAeHH~x s~we cooTHoweH~"' np~BOA~T K cne-
AYIO~eMy s~pameH~IO An~ aMnn~TYAbl pe3oHaHcHoi1 (n, y)-peaK~~~. 
COOTBeTCTBYIO~ei:i nepeXOAY ~3 BXO~Horo KaHana asm B onpeAeneHHOe 
COCTO~H~e B~XOAHOrO KaHana a'J'M' C ~cnycKaH~eM B HanpasneH~~ 

~(~ cb) y-KBaHTa co cn~panbHOCTbiO A: 

<a'A~;I'M'IFiasm> =A v;- l <A~Ipgm >X a 
JMrrfpgm g 

1161 
JIT f 1/2 

x (gl'mgM'IJM)<a'pgiU lafs> (fsOmiJM) i (2f + l) , 

4 

-,. 

1 

I 
~ 

• 

rAe 4eTHOCTb IT pe3oHaHcHoro yposHR J, onpeAen~eMaR 3Ha4eH~eM 
f ~ 4eTHOCTbiO ~Apa-M~WeH~, OAH03Ha4HO onpeAen~eT T~n y-nepexo

Aa (p= 0 ~n~ p = 1) Ha $~KC~poBaHHOe COCTO~H~e KOHe4Horo ~APa 
I'IT'· 3To o6cToHTenbCTBo CBH3aHo c A~aroHanbHOCTbiO S-MaTp~~~ 
I ~n~ aMnn~T YAbl pacceHH~~I no coxpaHH1014~Mc R ~HTer panaM AB~-tme
HI-1~ Is AaHHOM cny4ae 4eTHOCT~I 11 0'. Cy14ecrseHHbiM MOMeHTOM e R
MaTpi14Ho"' Teop~~ HBn~eTCH ~aKTOp113a~I1R MaTplo14HOro 3neMeHTa 
s I 161 11 ero napaMeTPI-13a~~R s cneAYifll4eM B~Ae 161 : 

.TIT JTT 
. YfsYpg 
1 ---------------·----· • <a , pg : u JTT I a e s '> 1171 

E - E JTT + i I 'JTT . 2 

rAe E .ITT, I 'J 11 - 3Hepri-1R ~ nonHaR w11p~Ha pe3oHaHcHoro ypoBH~ 
J11 ,yfTT 11yJIT - COOTBeTCTBeHHO aMnOHTYA~ nap~l-1anbH~X Hei:!TpoH-

s /pg ~ I I ~ 'I HbiX WI-1P~H BXOAHOI-1 KaHan a ~ y-WV1p~1H BbiXOAHOI-1 KaHan a • 

§3. CnHH-TEH30Pbl H MATPHUA nnOTHOCH1 
CnHHOBWX COCTORH~A BXOAHOfO KNIAnA 

np~ Ham141-1vt nonRpvt3a~~lo1 COCTLJHtll-1(.: 'u 4aCTV1~bl CO Cnlo1HOM j 
V1 ero npoeKlllo1~MV1 Ill 6yAeT CMeWaHtib\M CUL TORH~eM ~ OOVICbiBaeTCR 
Kal< Cynepn0311l.IV1~ 4V1CTbiX COCTORIHH1 )IIi tl ll' 

fa> l a (jm}l jnr> , 
m a 

1181 

a cpeAHee 3Ha4eHvte cnV~Hosoro oneparu[.Ja 1 
CQOTHOWCH~CM/5, 9/: 

6yAeT onpeAen~Tbc~ 

<f> a }; p(jmljm2)<jm2jf!jmt' 
mlm2 

8p(jJ f). 11~1 

rAe p (jm 1jm2 ) - MaTp111..1a nnOTHOCTI-1 cn~HUBbiX COCTOHH~"' 4aCTVIll~ 

j B nonHpli13allvtOHHOM COCTOHHVII-1 i 11 , 11Mel0[4afl BI-'IA 

p(jmljm2)~ pj(mlm2) o= aa(jml)a~(Jlll~). 1201 

MaTPI1liY nnoTHOCH1 ;. 1201, vtMei014Yto (2J I l2 KoMnoHeHT, YA06Ho 
J A 

pa3nomi-1Tb no Henpi-'!BOAvtM~M cn~-"tH-Tt"H30I'JHbiM onepaTopaM T qk paHra 
q ( 0 < q < 2j , -q < k < q), YAOBneT sopFtKll4V1>< cneAYIO~I-iM ycnoe1-1~M 

3PM~Tosoc'T~ /9,12/- ~ opToHopMY~poo;llfH<Jl 11-1 '4': 

T .. =(-l)Q-kT 
qk q,- k' 1211 

...... ...... t- . ' 
Sp(TqkT 4 ~k,)~ (2J" l)oqq'o kk' 122/ 
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TaKoe pa3no~eH~e ~MeeT B~A 

." - 1 ,.. + 
P J - 91 ... 1 ! T qk T qk • /23/ 

rAe !qk- cpeAHee 1Ha6n~~aeMoe/ 3Ha4eH~e cn~H-TeH3opHoro onepa
ropa Tqk• , onpeAen~eMoe cornacHo /19/: 

Tqk = Sp(pjTqk) = Sp(TqkP j ). /24/ 

HopM~poeKa cn~H-reH3opoe /22/, ~cnonb3oBaHHa~ paHee B pa6o
Te 121 , OTn~4aeTC~ OT np~H~TOH B pa6oTe/S/ ~ np~BOA~T K TOMY, 
4TO HOPM~poeaHH~e ycnoe~eM /22/ cn~H-reH30PH~e oneparop~ Tqk 

Cl) /5/ 
coenaAa~T c non~p~3a~~OHH~M~ MoMeHTaM~ Jqk • np~BeAeM e ~a-
HOM B~Ae cn~H-TeH30PHble oneparop~ paHroe q = 0 ~ q = 1 : 

f 00 = l, 
... i T

10
=_v3 

[ j(j +_1)_]_1/.2. j z , 

125/ 

T 1,±1 
-- iy3 -+ -- 1 ,.. .. 

[ j(j + l)} 172 J2 0 :1 ± ij y) • 
,. 

1113 cooTHoweH~A /21 I ~ /22/ An~ oneparopoe T qk HenocpeACTBeH
HO cneAyeT B~A np~BeAeHH~X MaTp~4H~X 3neMeHTOB, onpeAen~eMbiX 

cor nacHo 191 : 

1/2 
<J II TqllJ> = {(2q+ I)(2j + l)} , /26/ 

4To no3eon~er, ~cnonb3Y~ pa3no~eH~e /23/, e~pa3~Tb MaTp~4H~e 
3neMeHT~ PJ(m1m2) cn~HoeoA MaTp~~~ nnoTHOCT~ 4acT~~~ co cn~HoM 
j 4epe3 3KCnep~MeHTanbHO Ha6n~AaeM~e 3Ha4eH~~ cn~H-yeH3opoe 
T qk(j): 

1 j -m2 q 
PJ (m 1m 2).. I. (-l) (jJmt-m2 1 qk) i T~k(j), /27/ 

(2j + l) 112 qk 
q-k /9/ 

np~4eM 6~no y4TeHo cooTHoweH~e T~k= (-l) Tq, -k . B 4acr-

HOM cny4ae HeArpoHoe (j = 1/2), non~p~3oBaHH~x co creneHb~ P 0 

cooreercreeHHO BAOnb oceA OX, OY, OZ, ~3 /25/ cneAyer: 

Tto = o, Tt,±l =+iP0 /v2. Pn BAOnb ox, 

T1o = o, T1, ± 1 = P 0 1/2. Pn BAOnb OY, /28/ 

T to = iP n, T 1, ± 1 = 0 , Pn BAOnb oz. 

6 

~ 
.. 

.1 q 
~ 

An~ BXOAHoro KaHana, on~c~eaeMoro e npeACTaeneH~H cnHHa Ka
Hana /2/, MaTpH~a nnoTHOCTH P (8 1 , m 1, 8 2, m 2) CnHHOB~X co
CTO~HHH, B cny4ae HeKoppen~poeaHH~x cnHHOB j H I 4acTH~ a H A, 
6yAeT HMeTb cneAY~~HA BHA 14• 8/ : 

p(81 m1s2m2) I. (Jl~ 1M1l81m1)(ji~2M2Is2m2) x 
j.I.1~2M1M2 

X Pj(~1~2>Pt<MtM2), 

/29/ 

rAe MaTp~~~ nnOTHOCTH Pj , PI HHAHB~AyanbH~X 4aCTH~ onpeAen~~T

c~ B~pa~eHHeM /27/. noACTaHOBKa 3TOro Bblpa~eHH~ B /29/ H HCnOnb-
30BaH~e $OpMyn~ An~ CYMMHPOBaHH~ no MarHHTH~M KBaHTOB~M 4HCnaM 
K03$$~~~eHroe Kne6wa-ropAaHa 1101 np~eoA~T K pe3ynbTaTy: 

a2 -m2 '<) 

p(StffitB2ffi2) = (-1) 8l2 L (Bt82'11t- m2\qk) H qk(8182), 
qk 

rAe 

[ ( 
112 

s 12 = 2s 1 +1)(2s 2 +l)} , 

0 -1/2 
~ndB1Bp) = ((2J+ 1)(2I+ l)) L q12(qlq2ktk21qk) X 

q1 ~1 q2i.2 

( 

j ql j ) 
x St q 8 2 

I q2 I 

i q1 T * (j) i q
2 T * (I) , 

qlkt q2k2 

rAe q12 onpeAeneHo cornacHo /31/, ( ... ) . . . ·_ ... 9j - C~MBOn, 

/30/ 

/31/ 

Tql kt (j), ' T q2t
1
p>- cn~H-TeH3op~ cooreercreeHHo 4aCT~~ a H A. 

§4. YrnOBOE PACnPEAEnEHI!1E H non~PH3AUH~ 
y-KBAHTOB B PE30HAHCH~X (n, y) -PEAKUH~X 

Cocro~H~e 4acT~4Ho non~PH3oeaHHoro y-KeaHTa onHc~eaerc~ no
n~p~3a~~oHHoA MaTpH~eA nnoTHOCT~ py(.\ A.') /I), l3/ l 3aBHC~~eA 

OT Tpex Be~eCTBeHH~X napaMeTpOB CTOKCa (1. (2, f.a/-1 ~(~~ +1, 
i = 1,2,3/: 

7 



( 

1 + '2 
Py= {- -(s-i(t 

-(s+i(l) 
1 - '2 

H HOpMHP08aHHO~ ycnooHeM 

Sp P.y = Py (l, 1) + p y (-1, -1) = 1. 

... ... ... 

/33/ 

134/ 

EcnH oeTbf e 1 , e 2, e a o6paayiOT npa8yl0 nPFIMoyronb HY~ CHCTeMy 
H opT es B~6paH 8 HanpasneHHH HMnynbca y-KsaHTa n, TO napaMeT
P~ CToKca nonHoCTbiO onpeAenFIIOT cTeneHb nonf!p~t~3a4HH y-KsaHTa 
cornaCHO COOTHOWeHHFIM 

P •. 2 = !_(l ± (8), Pt'" = ..!.( 1 ±(1), pn n = .!_(l ± '2) . 
... 2 •"' 2 ' 2 

/35/ 

B BblpalKeHHFIX /35/ P 1 2 , P 'i 2 - n~t~He.:fHbte nonflp~t~3a4HH, HanpasneH-
' ' ... ..... .... , ...... , 

H~e COOTBeTCT8eHHO no opT aM e1 , e2 H opT aM e 1, e 2 , nony4ai0[4HM-
CR H3 eh e2 nosopOTOM J30Kpyr opTa ea Ha yron TT/4, Pn,n- cooT
BeTCTBeHHO npaBaFI H neBaFI 4HPKYnRpH~e nonRPH3a4HH. Ecn~t~ Hanpas
neH~t~e y-KBaHTa ~ xapaKTepHayeTCR c¢epH4eCKHMH yrnaMH &, ¢, TO ... ... 
~pTbl !t ~ e2 COBnaAaiOT COOTBeTCTBeHHO CO c¢epH4eCKHMH opTaMH 
e8 ltl e cP : 
~ ~ ~ ~ 

eiJ = eycose,•.us!h + e!,cos8 sin$- e~sin8. 

... ... -> 

e cP = -ex sin¢ + e Y cos cP. 
/36/ 

nonRpH3a41-10HHaR MaTp1-14a nnOTHOCTI-1 Y -KBaHTOB /33/ Py(),A') = 
( 

~ ,~ . '-

Py An, .\ n) c T04HOCTbiO AO HopMHposKH cosnaAaeT c MaTPH4eH 
nnOTHOCTH BbiXOAHOrO KaHana PabiX(,\n, ,\'n), Bbi41-1CnReMO~ CTaH
AaPTH~M MeTOAOM 14•111 c noMQl4biO aMnnHTYA~ /16/: 
" " + 
p B&IX = F p F ' /37/ 

rAe P - MaTPH4a,..nDOTHOCTH cnHHOB~X COCTORHH.:f 80 BXOAHOM KaHane. 
Y4HT~BaR, 4TO Pablx/37/ HopMHpo8aHa ycnos~t~eM 

s " - -> -> ... p(pBbiX)-, l Pabtx (.\n, .\n} = da(n), 
1\=1,-1 /38/ 

rAe du(il') - A~t~¢¢epeH4HanbHoe ce4eHHe peaK4HH (n, y) c 8blneTnM 
Y-KBaHTa 8 Hanpa8neHHH ~(~ e/J), nony4HM, cornacHo /34/ H /3H/: 

Py<>..ii, >..'n) = Pablx <>..ii, >..'it) /da{~). 13'31 

8 

)' ( 
~I, 

rl' 
.I 

~nfl HenonRPH308aHHbiX KOHe4HbiX RAep 1-13 /37/ H /16/ cneAyeT 

Pablx <>..ii, >..'n) = l , ... I, , I <a >..n; M IF a8 1 m 1 > x 

M's 1 m 1 s 2m2 
/40/ 

x p(8 1m182 m2 )<a 8 2 m2 1Fia'.\'~; I'M'>*, 

rAe P (81 m 182m2) onpeAenReTCR BblpalKeHHeM /30/. Ecm1 BO 8XOAHOM 
KaHane nonRPH3o8aHbl TonbKO He~rpoH~, To s /32/ cneAyeT nono
lKHTb q

2
= 0, q 1 = q, k1 =k H ~qk(8 18 2 ) B /30/ B :HOM cny4ae 

6yAeT HMeTb 8HA: 

§ qk (8 1 8 2) = 

(-1)j-I+ q+ s1 

(2j + 1) i/2(2i-:t) W (jj8 182 ; q I) i q T ~k(j) ' /41/ 

rAe W( .... )- K03$$H4HeHT PaKa. npH noACTaH08Ke B /40/ COOTHo
weHH~ /16/, /14/ H /30/ H nocne cyMMHposaHHFI no MarHHTHbiM K8aH
T08~M 4HcnaM cneAyeT 0614ee 8blpalKeHHe AnR MaTPH4~ nnoTHOCTH Bbi
XOAHOro KaHana: 

--+ ,--+ ~ ~ • f 1- f2 + g 1- g 2 I,- L - k + J 2 
pBbiX (,\n,A: D ) = -- l 1 (-1) X 

8 

f1+q+B1+ 52 (p1) (p2)* >..' (L) 
x(-1) c.\ c.\, (-1) (g1g2,\ ->..'1 LK)DKk (it)x 

0 2 112.- J1 171. 
XL12812g12J12[(21L+1)(2q+1)] §qk(8182)<p1g1IU lf181> x 

x<p2g2IUJ2"21f2s2>*W(J1g1J2g2; I'L)Xk(J1f181; Lq; J2f282)' 

rAe cyMMHpyeTCR no 8 1• 82• q, k, L, K, e 1 ,Jl, 17 1' pl' g1, 
P

2
, g

2
, senH4HH~ T~t~na f 12 onoeAenRIOTCR cornacHo /31/, 

( 

J1 l J2) 

Xk(J1f181; Lq;J2f282) =; f1 r e2 X 

81 q 8 2 

X ( e le 200 I r 0) (qLk - k I r 0) . 

f2 ,J 2' 172• 

/43/ 

9 
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EIIIHMOB B.H. P4-88-528 
Yrnosoe pacnpeAeneaae H nonHpH3a~HH y-KBaHTOB 
B pe30HaHCHbm peaK~HHX C nonHpH30BaHHNMH qacTH~aMH. 
06~H 41opManH3M 

B paMKax R-MaTpaqHoH TeopHH nonyqeHhl o6~e BhlpazeHHH 
AnH yrnosoro pacnpeAeneHHH H nonHpH3a~H /naHeHHOH H ~p
KynHpHoH/ y-KBaHTOB B pe30HaHCHhlX peaK~HHX npH HanHqHH 
npOH3BOJibHOH nonHpHsa~H BO BXOAHOM KaHane. AflH aMnnHTYAhl 
nepexoAa acnonbsosaao Bhlp~eaae, BhlTeK~~ee as R-MaTpaqHoH 
TeOpHH C yqeTOM Tpe6oBaHHH, cneA~~ H3 HHBapHaHTHOCTH 
OTHOCHTenbHO o6pa~eHHH speMeHH. 

Pa6oTa Bhlnonaeaa B na6opaTopHH HeHTPOHHOH 41H3HKH OKHH. 

Coo6_.. 061.e...-eHHOro IIIICI&I) aauepaws ac:eneao ....... ll,&la 1988 

llepesoA O.C.BaaorpaAOBOH 

Efimov V .N. P4-88-528 

Angular Distribution and Polarization 
of Gamma-Rays in Resonance Reactions with 
Polarized Particles. General Expression 

The general expressions for the angular distribution 
and the linear and circular polarizations of gamma-rays 
are obtained in the frame of R-matrix theory. These exp
ressions are obtained in the case of arbitrary polariza
tion of the particle in the initial channel. The expres
sion is used for the amplitude in accordance with R-matrix 
theory taking into account the requirements of the time
reversal invariance. 

The i pvestigation ,has been performed at the ~aboratory 
of Neutron Physics, JTNR. 
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