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BBE.aEH~E 

06~4HO B He~TpOHHQ~ cneKTpOCKonHH HccneAY~TCR TaKHe napaMeTp~ 

peaK4HH, KaK 3HepreT~4eCKoe nonomeHHe pe30HaHca, nonHa~ wHpHHa, 
He~TpoHHaR, paAHa4HOHHa~ anb$a- H npOTOHHaR WHpHH~- H T.A. B TO , , 
me BpeMR 60raTaR ~H3H4eCKaH HH$opMa4HR COAep~HTC~ B pa3nH4H~X 

yrno~~x KoppenR4HRX) B 4aCTHOCTH, B peaK4HH (n,p). PaCCMOTpHM 
B03MomHOCT~ ~aKHX KoppenR~MOHH~X HccneAoBaHH~ An~ cnY4aR MeA
neHH~X He~TpOHOB. 

OTMeTHM, 4~O 3Ta papOTa npeAHa3Ha4€Ha Anft 3KcnepHMeHTaTopOB, 
n03TOMY paC4eT~ B~non~eH~ AOCTaT04HO nOAPo6HO. ' 

1. 06mHE <t>OPM~nbl 

~3Y4eHHe pa3nH4HblX Koppen~4H~ B peaK4H~ (11, p) HHTepeCHO Ke 
TonbKO AnH HccneAOBaHHR caMoro np04ecca o6pa30BaHHR KOMn~YHA
RApa iIl AnR H3Y4eHH~ xapaKTepY1CTHK B036ymAeHHblX COCTORHH~ RAep ,~. 
HO H AflR HccneAOBaHHR pon~ tna60ro B3aHMOAe~cTBHR B aTOMH~X RA
pax. npHCYTCTBHe cna60ro B3aHMOAe~CTBH~ MemAY HYKnOHaMH B RApe 
npHBOAHT K TOM~, 4TO B HeKoTOp~X C~Y4aRX npOCTpaHCTBeHHaR 4eT
HOCTb He coxpaHReTCR B RAepH~X peaK4H~X. BnepB~e 3TOT 3~$eKT_ 

Ha6n1o~anCR B peaK4HH 113Cd (n , }:') B yrnoeox pacnpeneneaaa Y-KBaH
TOB/ 1 .Kpa~He·HHTepeCH~M 6~no OTKp~THe ~aKoro 3~$eKTa npH Aene
HHH ~Aep nonRpH30BaHH~MH H~~TpOHaMH /2/ 

HOBbl~ HHTepec K 3TOMY ;~npocy TeCHO CBR3aH c pa60TaM14 CYWKOBa 
H $naM6aYMa /3~5~ a laKme c nocneAY~~HMH pa60TaMH 6YHaKOBa H rYA
KOBa/6 / , B KOTOpblX npencxaaauo 3Ha4HTenbHoe YCHneHHe P-He4eT
'H~X 3~$eKTOB B6nH3H P-BonHOB~X He~TpOHH~X pe30HaHCOB. 3TOT 
3~$eKT 6~n o6Hapy~eH B RH<t> OHRH npH HccneAOBaHHiIl pa3nH4HR non
HWX ce4eHH~ RAep 117Sn B 06naCT~ 'P-pe30HaHca 1,33 38 ~nR H~~T
pOHOB, nonapaaoaaauux no HanpaBneHH~ HX ~1Mnynbca H npOTHB He

/7/ . 
ro . 

/8/
OCHOBbIBaí=lCb Ha pa6OTe . B KOTOpOH

u 

a\Hf:Jn1-13HPyeTc~ peaxuaa
 
(n, y~ npHBeAeM HaWiIl pe3ynbTaT~ paC4eTa An~ aMnnHTYA peaK4HH
 
(n , p ), 

nOMHMO OCHOBHoro S -uonaoaor-o 3aXBaTa, M~ Y4HT~BaeM p
80nHOBO~ 3aXBaT He~TpOlia, TaK KaK 60nbWHHcTBO HHTepeCH~X KOP

pen~4H~ CBR3aHO c HHTep$epeHql-1e~ S- H P-BonH. AMnnHTYAa
 
peaK4HH 6e3 HapyweHH~ 4eTHOCTH c 3aXBaTOM S- H p-BonHOBoro
 
He~TpOHa onpeAenReTC~ rpa$HKaMH, H306pa~eHHWMH Ha pHc.l iIl 2
 
COOTBeTCTBeHHO:
 

"" ._...~-
fI~ '1... .~..., ~;'IC'fmJT

©' 06'beAHHe~ HHCTHT'Y"E ~epHl>lX HCCJ'1eÁOBamm ,lly6Ha, 1985.' $f; '" • ~ .;, f'...... .'/ ~ ,,:;:;....fl- I 

. ~.A.t f .dl,''. .' n.,illllid I".'." 
{,.~ ~ r, _~. j _~_··rEH.Á 

• 

, ~ I 



( ' 

?	 'n S ?P,J ----4... ~ De P ~ 

- He~TpOH -. npOTOH r::::::J - KOMnaYH,q-H,qpO.
 

Pnc i l PHc.2
 

AMnn~Ty,qbl, cooTBeTcTBy~~~e rpa$~KaM p~c.1 ~ 2, ~Me~T B~A: 

<P IH \8> <8 IH I n>
1 S S 

f 1 = -'2;'	 ~.~---- r .....--- /1/ ( 

E - E s + i-~ 

<plH I P> <PIH In>1 's sf - -'-o--' ---~----~--'	 /2/.2 - 2k r p
E -,E + i --' 

p 2 

3,qecb E - 3Hepr~H He~TpoHa; ES{p) , r S{p) - 3Hepr~H ~ w~p~Ha 
6Jl~>Ka~wero 8(P) pesouaxca; H s - oneparoo OCTaT04Horo B3a~Mo,qe~cT
,B~H, np~Bo,qH~ero K 3axaaTY He~Tp6Ha ~ K ~tnycKaA~~ npoToHa; 
k - ~MnYJlbC He~rpoHa. 

HecMoTpH Ha TO, 4TO HYKJlOHW B3a~MOAe~CTBY~T rJlaBHWM 06pa30M
 
4epes C~JlbHOe B3a~Mo,qe~CTB~e, np~ KOTOPOM coxpaHHe1cH 4eTHOCTb,
 
npacyrcraae He6oJlbWOrO KOMnOHeHTa cnaõcro B3a~Mo,q~i1ÇT~H .np~BO'"
 
,q~T'K TOMY, 4TO B H,qpe MO>KeT 803H~KHyTb CMeW~B~H~e o,qH64aCT~4


HblX YP08Hei1 npOT~BOnOJlO>KHO~ 4eTftOCT~ /9/. 3TOT CJlY4a~ ~306pa}KeH
 
Ha rpa$~Kax p~c.3 ~ 4:
 

n!LcSxP~ "P it Si: P
 

x cna60e B3aHMoAeftcTBHe. 
( 

i'~:PHc.3	 Pnc.4 

I
Bblpa>KeH~fl ,qJlfl aMnJl~TY,q f 3 ~ f 4 TaKOBbl:	 11. 

i. 1 <p IH IP:? <P IHwl8> <8 IHsln>s 
f 3 , = -'- ---------r-------~---,	 /3/ !1.

2k. r' r . 
(E -,E p + i2:) (E'-,E + i-~) 

2 s 2	 <, 

2 

1 <p \HsJS> <81 HwIP> <P IH si n> 
f 4 = -' - --------~---~--------'-. /4/

2k r p r s
(E -E p + i--)(E -E + i--)
 , 2 s 2 

PaCCMOTpHM Tenepb MaTp~4H~e 3JleMeHTW, 8xOAR~~e B BwpameH~H AnR 
aMnJl~TY,q. 88eAeM 0603Ha4eH~H: nn ~ n - HanpaBJleH~R AB~*eH~Rp 
He~TpOHa ~ npOTOHa; an~) - npoeK~~R cn~Ha He~!pOHa /npOTOHá/. 

AM.nJl~TYAa 3aX8aTa He~TpOHa B S-pe30HaHce paBHa: 

J JS Sz.
I' C n

<SIHsl n>= 1111	 T s , /5/z 72a n 

r ne T; = 17~ Jf'~(E) , a B P-pe30HaHce 

<PlHSln> = 2 c	 JpJpz cjnj,n Z iy41T T~{jn)Yiv C~n)' /6/
I T " iv ~a' n-zJnJ n z	 n n jnjnzVn 

rne T;(jn) = ~;jrpn(j n); ,qJln ~cnYCKaH~f1 npOTOHa: 

CJ S JS z p* -i cp /7/<pjHsIS> 1'( ~	 T e O 
z a S ' p 

.... ne T p = n P . 1r p ~ 
I t-l S " SV S' 

J J J J	 -~ p* -t - 'i<p 1 
<p IH j P > =L Cpp z Cpp z (- i)Y4 7T T .(j) y 1 ( n ) e 

S j j v I ' I~ jpjp z 1vp%a p p P tp P 
P P z P 

r ne T~(j 
p 

)	 = 17Pp/rpp(j 
P.
). 

, JJz ntp)
3AeCb C ~a - K03cPC1J~~~eHT Kneõuia-Fopnaaa ; r p (j n(pY 

lI z 
He~TpOHHaH InpOTOHHaR/ w~p~Ha, COOTBeTcTBy~~aR ~CnYCK~H~~ He~T

poua /npOTOHa/ C MOMeHTOM jn(p): 

f'n(p) == r~(p) (.!.-) + rn(p)(!.) = ITn(P)(_!.)! 2 + \ Tn(P) (.?_}j2 
p p 2 ,p 2 p 2 p 2· ' 

iÇ
MHO>K~TeJlb 17 - KÇ>MnJleKCHbl~ (17 = ± e, ), rAe ç - <j)a3bl COOTBeTCTBY~
~~X aMnJl~TY,q pacnana ; cp O' cp 1 - KYJlOH08CK~e cPa3bl AJlR nporoua , 
~cnYCK:aeMOrO ~3 S - ~n~ ~3 P -COCTORH~~ cÇ>oTBeTcT8eHHo. 

C Y4eTOM /1-8/ aMnJl~TY,qw fi BwrnRART c~eAY~~~M 06pa30M: 

n p*1 JsJs z JsJS z TsTs -iCPO 
/9/fi =: - 2--k :CI I Y2a CI'I'Iha -~~--~-~---- e , 

z n z p (E -.E + i __ê.. )s 2 
3 



( " 'V 

J. Jleao-ripaao- P '-4etHa~ aCHMMeTp~R B HcnYCKaHH~1 nporoucaJpJpz i ni nz ·JpJpz JpJ pz 
nocne aaxaara nonapaaoaaaaax Hes:1TpoH08. 3TOT 3<D<DeKT TaK>Ke onpef2=-~ L C " xC 1v ~ a CI' I J'.. . C 111 'h aI IzJ nJ nz ,qen~eTcR I'IHTep4>epeHLtHe~ MemAY aMn.nHTYAaM~ fI lI/ f 2 .i ni nz 

k ll n n z J pJ pz P P n 4. AC~MMeTpH~ B HcnYCKaHH~ npOTOHOB no HanpaBneH~~ cn~Ha 
. . 11 

He~TpoHa 1-1 I'IpOn1B Heró' nocrte aáxsara ~ApaM~ nOnR-pl-130eaHHbIX Hei1TJpJ pz p /10/
n p*. pOHOB. B '3TOM 3c:pc:peKTe MomeT npO~BMTbC~ Hapywa~~ee 4eTHQCTb cna

T p(i ! T p (in)g qoe Bsa~MoAe~cTBHe, nocKqI1bKY OHO onpeAenReTCR HHTep<pepe~4Hes:1 
x ..... - V* (~n) VI (~) e -i </>1 . r 1v 11 P . Mem,(\y aMnnHTYAaMH" f 1 1-1 f 3 H Mem,qy aMnn~Ty,qaMH f 2 l-1 f 4.p n PE-:E Tenepb npOaHaIllt13lttPyeM nOAP06HO 3TH KOppen~Lt~l-1. CHa4ana pac-

CMQTP~M cnY4àH 4~CToro P-CO~TO~H~fl. TorAa H3 1141 ' \ 
JsJSz JpJ p z jpj pz 

p + i T 
da(p)f = _: Vir W L C C , , .. C 111 'i2a x ------: = xe : f 2 f'2 ' 3 k SP.. 11 IIz ~an I I J Jz p p z p p dOJp.Jp z P 

/1'1/ It1cnOIlb3YR ~Wpa>KeHHe /10/, nonY4HM:
 
n p* ~ ll~
 

x _oTs T p (j., p) V 111P (np ) ... .. -i</>1 , 2 
e . JpJ Pz JnJ nz j pJ pz ,J pJ pz I\- . p*.da\J?)._~ Lr " C 111 VlaCIÍ'I'" VIa Tp~J )Tp (J )xrp s CIlzJ nJ nz n 2. TI, zJ pJ pz C 111P 2 P n p

(E - E p + i 2') (E -' E s + i ""2') -~ - k 2 Jhi ' 116 
nz 

.. 11 
JpJ pz P
 

p* n '-lo
 
;-'17 Js J Sz J pJ p z jn i n z T s T p(jn)Vill (n n) -i</>O
 .' .' J pJ P zy 17;·W ~ C C C * (~-lo J pJ i; j ~zf =--.---! SP k I'I"ha 11" 111 lha --....r:-ll----r-:e , X Y111 nn)Ylv (ri) .~ C Pz C J n J nz C ~ , C4 k . i 11 Z P zJnJ nz n n x n p p 0',0' 11' 11 j'j' 'I'" J' 111 lhaJn nz n (E-E +i--ª-)(E-E ~i...f) J.nJ nz iI z n nz 111 n tIl a n I z J P p z 

. s. 2 p 2 p p 

( j' v' 
/12/ 111 p pz p
 

rne Ws p =·<8 IHwl P > i.
 
nOnHa~ aMnn~TYAa peaK~HH (n,p)B HaweM c~Y4ae eCTb KorepeHT- 'T' n* ( . ') . T p( o Y 1


). 

x ... p J p J P 111 (; ). VI (~) " 
Haf! CYMMa n n n IIp P ----- 

2 r 2' .'
(E -,E~ + ~ 

4 
f = fI + '2 + f 3 + f 4 , /13/ 

rne ~ÁP) onpenenaerca KBaHTOBblMH 4HcnaMH J p' J p z' I , , I', 
z
 

AHc:pc:pepeHLtHanbHOe ce4eH~e (n , p) peaKLtHH: I'z ., a p '
 an, 

Hcnonb3ye'M CBo~OCTBa <PYHK~HH Vem (O .</»:J!2.... = If I 2 /-1 4/

dil . e+ e' L . 1/2
 

PasYMeeTc~, nocne COOTB~TCTBY~~HX CYMMHpoBaH~~ no KBaHTOB~M 
I 

~'1,l1l' y* (O, .</». Y , (O,</» = (_l)m L L [(2e + 1) i~':'-'~"l x
 
Em e,

4~cnaM H HHTerp~pOBaH~~ no yrnaM KBaApaTOB MOAyne~ aMnn~TY~ fI m L=lf-e'j. M=-L 417(2L + 1)
 
~ f 2 nonY4a~TcR HSBeCTH~e c:popMyn~ ~pe~Ta-B~rHepij An~ nonHoro o" .{ /15/
... LO LM
ce'4eHH~ peaK~~H (n , p) B o rnens uux 8- . H P -COCTO~HHflX. x Cfof' o C t- mt'm'YLM (0, cp) 

np~ paSH~X 3KcnepHMeHTa~bH~X ycnoBH~X B AH$$epeHLtHanbHOM 
( ce4eH~~ /14/ npeoõnanasrr pasnH4Hble xoppenauna . 06paTHM BHHMaHHe \ ~ CBO~CTBa K03<D$HLtHeHTOB Kne6wa-roPAaHa: 

Ha 4eT~pe HS HHX. <.'1 

1. YrnoBoe RacnpeAeneH~e npOTOHOB, ~cnYCKaeM~X ~s P-COCTOR \ L C ea+ f3 y' fy-a -- 1/2 '112 cy
 
HH~ nocne aaxBaTa ~ApaMH Henon~pHsoBaHHblX He~TpoHoB. B 3TOM f3 alJ.b{3 ccea+fJdy-a-:~bf3dy-a-.~ (2e+ 1~ (2f+1) Caary-aW(abcd;ef),
 

cnY4ae Hac~~TepecyeT ~KnaA aMnnHTYA~ f 2. , ~
 

~. ACHMMeTpH~ BnepeA-HasaA B HcnYCKaHH~ npOTOHOB nocne sa rne W (a bc de f) - K03C:P4>~LtHeHTbl Paxa •
 . \
XBaTa ~ApaMH uenonapasoaaaaax He~TpoHoB. 3TOT 3<P<DeKT onpenenaer 

nocne AnHTenbH~x, HO HecnomH~X npeo6pa30BaH~H nonY4~M cne-
C~ ~HTep<DepeHLt~e~ MemAY aMnn~TYAaM~ ~ 

Jf 1 f 2. r" 
I AYIO~~i1 oeayns re r : '. 

54 



J 
t 

....,I 
-l-I-I' I~\da{(1) .9 (2J p + 1)' 1 '3AeCb Y Ha~ OCTaeTC~ HeonpeAeIleHHOCTb B 3HaKax aMnIlItlTYA He~T

I. (-1) xdfi"-':= 4k 2 (2)(21 + 1)": [pj j' pOHH~X Itl npOTOHH~X WItlPItlH. C 3KCn~pItlMeHTaIlbHO~ T04KItl 3peHItl~ pa
~njnzj ~j ~z 3YMHO 1tl3Y4aTb BKIlaA ItlHTep$epeHI.l~1tl ItlCCIleAY~ aCItlMMeTpltl~\, f1f2, 

" 

jpjp~j~ j~z /171 oi 

I,'

• 1/2 LO 2 n n" p* 1• I

'í
x[(2j + 1')(2j' + 1)(2j + 1)(2j'+ 1)] .(C ). T (j ).T (j' ).T (j)x

n n p p 1010 P n P n P p
 

xTP(,,).W(" l·'l·-.!:..L).W("'l· l·.!.-L).W(J . J ·"IL).W(J "J . 'I'L)
p \J P Jn J n ' 2 Jp J.p , 2 p~ pJn, pJ p pJ p' x
 
x PL(cos O),


I ~ ~ 

rne cos O = (nn . np) ; PL - nOIlItlHOMbl ne>KàHApa ". 3Aecb Mbl npoaonana
 
CYMMltlpOBaHltle no B~XOAH~M KBaHTOB~M 41tlCIlaM I~ Itl a p Itl ytpeAHe

Hltle no BXOAHblM KBaHTOBblM 41J1CIlaM I z lo1 a~; [P] = (E - ~ 1i)2 + r:/4".
 

K03$$ltlllltleHT .yrIloBoro pacnpeAeneHItl~ a (O) onpeAeIl~eM KaK:"" - yp 

~:(O 0) _da.. : (O)
 
a (O) = ~~ d~__:
 

yp. /18/' 
I 

'~:(OO) + ~:(O) \" 

dO dO I(
Tenepb npOaHaIlltl31tlpyeM BKIlaA ItlHTep$epeHI.lItlItl Me>KAY aMnIlItlTYAaMItl J. 

fI Itl f 2 B AItl$$epeHl.lltlaIlbHOe Ce4~Hltle. 3TOT BKIlaA onpeAe~~eTc~ ~~ -, 

npoaaaeneuaex 2Ref »1f*.
HCn0!1b3Y~ /9/ Itl IrO/, nOIlY4ItlM: 1\ "

. . J sJ SZ J SJ SZ . J pJP z (2Ref f* =.2 Re [-E.- 2 G C C x 
. 12 k 2 .. li 11 lha l'I'·V2a 11"z n z p z Jn Jnz JnJ nz n ~ 

'n'
jp jpz IIp 

I
liI

'x cjnjnz CJ,pJ P z c' pj pz _______T~TPS* T ~* (in)..... T CU..:..E__) .... - oX' 
l~ 

/19/ 
~

II1 V2 a I ' I' j j 111 V2 a
!1·n z p pz P' P . r s . r p

(E -·E + 1---) (E -' E -'1 --- ) 
~ s 2 p 2~ i /)"e:p
 

X Yll1 (nn)Y 1V (n p ) e •
 
.n. P 

r Ae /).. cp = cP 1 _.1>0.
 
- nOCIle npeo6pa30BaHItl~ nOIlY41tlM CIleAY~~Itl~ pe3~IlbTaT:
 ~ 

1 (2 J p + 1) (2 J s + 1) ~.'l ,I 

2Re f 1 f 2 = ----r - .------ x 
I!'" 

2k2 2(21 + 1) 

rgrp] [ r p r S][(E -:EsHE --Ep )+ -='4-: cos /)..e:p - (E -.Es)T:-:(E -.E~2: sin /)..e:p 

,. x 1-·------- _ .. - ----------- 1x
[s] [p] 

2jn+2jp+21'+21 n p n p 1/2 1/2
 
x 2 (_1) (r r rp(j )rpCi)] [(2j + 1) (2j + 1)] -x
 

. . s s n p p n l
JnJ It 

~ 
x,W(lj pJsI', ~cJp) xW(ljnJsI; ~ :J p)' P 1(cosO). /20/ 1. 

6 

Bnep.eA-Ha3aA B ,ItlCnYCKaHItlItl npOTOHOB, «orcpaa onpenenaer ca -repés 
K03$$1tl4ItleHT a 

B H 
CIleAY~~ItlM o6pa30M: 

..9~:( {) = 00) _' ~:( ti = 180°)
 
a =dO dO
 
-BH ' /21/ 

~.(tI = 0°) + ~.(tI = 180°) 
dO dO 

Tenepb npOaHaIlltl31tlPyeM CIlY4a~, KorAa naAa~~Itl~ He~TpOH nOIl~

p1tl30BaH. B 3TOM CIlY4ae, KOHe4HO, He HaAO ycpeAH~Tb no a 
n, 

a TOIlbKO no I • Hana4Itle' nOIlAPVl3a4V11tl Y He~TpOHa npl-1BOAVlT K P z
 
4eTHO~ «opperinuaa: W ..... 1 + aÀ1T (/" [n x ri ], r Ae ~ - eAItlHItl4Hbl~
 

v np n p " 
aeKTop, onpeAeIl~~~1tl1tl HanpaBIleHltle CnltlHa HeltlTpoHa. 3Ta KoppeIl~4~~ 

onpenenae r ca ItlHTep$epeHl.lltle~ Me>KAY aMnIlItlTYAaMItl fI Itl f 2 ., Ee BKIlaA 
B AItl$$epeH4ItlaIlbHOe Ce4eHItle ~IleAY~~Itl~: 

- 1 (2J s+1)(2J p + 1) j~trã: ~[~ ~]
2 Imf f*= - ---- - -O: n xn x
 

12 2k2 2(21+1) [sJ.[p] n p
 

1/2 ~
x 2 [(2j +1)(2j +1)] f3 .jrp\j )rpp(j ) xW(lf Js'I;-!-.J ) x /22/ 

.0 n p l) n p n 2 p 
J Jn p 

. , 1 r p rS(E -·'E~ • 
x W(l J JsI ;-Jp-) {[-:CE -.Es) -' .]cos/)..e:p + 
, p 2 2. 2 

rS r p . 
+ l (E - Es)(E - E ~ + ----;r---J s in /)..éf> l. <, 

. 11 AIlfl J =-' f3 = n 2' 
. n 1 3{ 

-'-' AIl~ j = -'.
2 n 2 

" ~ 

'6epeM cIleAY~~Y~ CItlCTéMY ~OOPAItlHaT: BeKTOp CnltlHa a HanpaBIleH 
napaIlIleIlbHO OCItl X, BeKTOp ~ - napaIlIleIlbHO OCItl Z, TaK 4TO 

n 
(j .. [nn x n ] = sín ti . sín ct>, ~ r ne ti Itl <1> -' nOIl~pHbl~ VI' a31tlMYTaJlb Hbl~ yrp
Ilbl eAItlHItl4HOrO Be~Topa np'


K03$$ItlQltleHT an; onpeAeIleH ~IleAY~~ItlM o6pa30M:
 

~(ct>=~)_.~:C<!>=- ~--)
ÀTT dO ....._2 ....__.. 2 •= .....-....-... dO __-...-04.-_~~a /23/ 
np da TT da TT 

. _.(ct> =:; --) + -- (<1> = _.) 
dO 2 dO 2 

HaKoHe4, npOaHaIlltl31tlPyeM cIlY4a~, KOrAa 4eTHocTb He coxpaH~eT
C~. Sonee KOHKpeTHO Hac ItlHTêpe~yeT «oppenauun Tltlna W _ 1 + 
+ anp(~ .np ) , KOTopa~ onpeAeIl~eTC~ ItlHTep$~peH4Itle~ Me~AY aMnIl~
TYAaMItl f 1 Itl f 3 Itl, KpOMe Toro, f 2 Itl (4' HaAO oõparsrr s BHItlMflHltle 
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Ha Ta, 4TO B 3TOM cnY4ae coxpaHeH~e MOMeHTa Konlll4eCTBa AB~
)$ilôp-35>KeH~fI TP:6yeT, 4T06bl Js = J p l>f ~Sz =J Pz,. llocne An~HHbIX npeoõ

pa30ETaH~~ nonY4aeTCR, 41'0 ~ ,
B cnyvae peaKUt1~ 35Cl (n, p) 35 S ~MeIDTCR cneAYIO~/Ile KBaHTOB~e 

4~cna:2 2(1 '-.J) W r:-;
 
2Ref f*:=: --!... i 2 J-t1l. (-1!-_._ ~ r ny' r~ x
 

:1 = ~ . I' = ~.1·3 k 2 2(2 I + 1) ~S)[ p] y 2 s s J S = J p = 2 ; 
3 ' 3 ' 

r~ 
, 2jp '. ,1/2 1 1 ." 1 'j-r;-~ .~ E ~ -180 3B" E - 398 3B'xL (_1) [(2J +1)] x W( l - ·J 1; ..,.-. J ) x W(l J J1';--J) r (j)x/24/ s 'P- '. 

. p 2 '2 p 2 Pp
Jp i . t W' (1'21 .21.., - .l. 2) = W(1_ l1L2" 1...,2)' = O 2236 = Yl 

2 ' 2 2 2 '2 ' /10x[(E -:E )coslJ.c/> _ r p sin.IJ.c/>]cos<I>
p 2 . 

3 3 1/ \ .3 3 1 \ f5J2
W(1 -,2__ ,- -,.2) = w(-.1 --:2, -_:2)· = -O 1581 - _._ 

l.1 2 2' 2 2 2 . 2 . , - 10· 
........._.
 

n p n 'p2 20"-J)w 1 +1) ~rsrsrprp~ -+ -+
2Ref f* =r --.1_ (2,1 ± 1) (-1) . -!.t rn(~) R x 

(2Js+l)(21Torna -:=-2 -----~ a. [n x n ] x21m f 1f'2':: 
v. 2 4 k 2 2(21+1) [sl[p] y2 p 2 s 2 k 2(2 I + 1) [S] [p] I n p 

2 j 112' 3 3 1 c;;-:--. 
x L (-1) P[(2j +1)] W(L.~'J1; -·J)W(lj J1';--J) v'r~(j ) x /25/ x l stn 1J.c,b(E - E )] [_l_.(X + Y~) (X _. Y )] 

~P 2 2 p.2 . P P s p' 10 n 2 p 

~ 
r,
 

x [(E - Es)coslJ.4> -,T:sinlJ.c/>] ~. (cós<IJ), '11.11 ,.. 21m f1f'2 (cI> = O) r~r~ 1í2 y.
E s 
v 10 a :::: ---..:-..:------,::;: [--o-,] (_:)[(X + 2)(X -y)] sin t1c,b 

np 1 (2 J, + 1) r,n r.p r."r p E p n a : P P ,r ne cos <I> = (~ • ~p), _ 8 ._~ 8,S
 
06U\H~ BKnaA B ceueaue 6YAeT paaeu CYMMe 4neHoá /24/ /11 /25/.
 

4k2 2(21+l) [S]
'K03$$/II~/IIeHT G onpeAenReM cheAY~~~M 06pa30M:np I { 
~ (<1> == 0°) -.~ (<1> = 17) r-AEf a = !!..~_ ~_._.;;.d.;;.:;P;....-.. _ /26/

np' r n 1 r n(!.) r p(.!.) r P ( 3 
.~ Y 2 P _.)

-~ (<1> = 0°) + ~.(ct> = 17) X 2 _ p(-Z-) 2 P'2 ; X~=,~ P =:. ) 2 .. n-' YndO dO ....... n P
 
nOA4epKHeM, 41'0 np~ ~3MepeH/Il~ A~$$epeH~~an~Horo ce4eH~R 

r; r r p 
P r p

2 2 2 P 2
 
da / dO B nplllH~l;Ine ace aMnnVlTYAbl 11I f,iX /IlHTep<t>epeH~~J.1 AalOT ·c~o~ ~oHe4HO, X + Y =: + Y~ = 1
X p
s\<naA. Hano Bbl6paTb ycnoaaa axcnepaxe-rr a TaKvtM 06pa30M, 4T06bl B cny-rae K03$$Hu~eHTa anp Mbl Md>KeM npeaeôper-ar s , BKnaAOM 

n n
" 

He ~HTepecYIO~~e Hac ~$$eKT~ AaBan~ KaK MO>KHo MeHbWIIIH BKnaA· npoaaaeneaaa 2Ref OTHoc~TenbHo.BKnaAa -:2Re'f 1f'S B r ennoaoã2f 4 
PaaYMHaR $opMa onpeneneuua K03$<\)/IlUlIleHTOB a n03BonReT /1136a T04Ke TaK, 4:r0 T~ .« TorAar 8 ~
 
BHTbCR 01' nO>KH~X 3$$~K~OB, HO TOnbKO 8 ~~cn/llTene, a B 3HaMe


r n
HaTene OH~ np~CYTCTBY~T, VI HaAO ~x XOPOWO oueHIIITb. • 2Ref f* == _1_ (2J + 1)2 W8 P Mcost1c,bE p -x 

( 1 3 k2 2 (2 I + 1) y2 s [S] [p] 
.,; ~ 1 

2. KOHKPETH~E np~MEP~ I,
IÀ1, 

/' IfI x cos <I>hf2 _1_ ..j;"'t(X p -' Yp)] 
I II 10n . ~ 

~nR Vlnn~CTpaU/ll~ ~poBeAeM pac4eT K03$$/Il~HeHTOB a ~ a 
,~14" np np ,

An~ peaKU/ll~ (n, p)Ha flApax 35C1~, N np~ HCnonb30BaH~/Il Ten- ~ . 
P 

ínoaux nonRp~3aUHOHHbIX HeI:iTpoHOB. K03q)$~u~eHTbl Kneõuia-Fopnaae 2Re f 1 f '3 (cI> ==. O) 
-.~-Cz :::: _ r 1/2 coslJ.c,b.(X /_'Y ) . 

[ __ oB3RTbl t13 pa60Tbl:ll0~ a K03$$HUVleHTbl Paxa - l'ia / ll ! p] WSP E I P p.
 
np 1 (2J8 +1) nri P / '!")
rs r 8 L
 

8 4lç2 '?(21 + 1) --rsr
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nOA4epKlo1saeM, 4TO Y HaC scerAa OCTaeTCfI HeOnpeAenêHHQCTb B aHa
KaX aMnnIo1TYA. Bonee nO,qp06HO o paanavaux K03et><pI>111lo1eHTax AJ1R 
peaKlllo1J.-1 35C1(n , p) CM. B/12/ 

AaoT-14----, 

.Qnfl peaKlllo11-1 14N(n I p )14 C Mbl He aHaeM. KOHKpeTHo" xaxne co

CTOflHIo1f1 S 101 P Io1HTepetleplo1PYIOT B TennOBO~ T04Ke. n03TOMY HaAO
 
nOAC4Io1TaTb, KOrAa Js :::; J p= 3/2 11I xor'na ,Js " J p = 1/2. Kpoae
 
Toro, M~ 3HaeM, 4TO I = 1 ~ 1'·=0.
 

1a/	 Js :::; J p :::; 2'. 

TorAa I' 
I 

11 11 111
W(l	 - - 1; -:--:) :::;-'-'V-- W(l ~2'21 1;..!.. i..)=:._:1ü " 

I 

2 2 10 42 2 -	 2 2 10' t 
-\ 

1 1 1 1 1 IW(l	 -_-_ O; _:_.) W(l.?-:_~ O' 1,1 _ , -- _.) =-0
2	 2 2 2 2 2 2 ( 2 2 . 

8 3TOM cnY4ae
 
( - n p n p 1/2 "
 * 1 2J s + 1)(2J p + 1) [ r s r s rp r p ] ~ ~ ~
 

21mf 1f ~ --. ---...----------. ---...-----__:a (n x n ] x
2 
2	 2 k 2 (21 :+ 1) [S] [p] n p 

,	 . VU: 
X (E s . E ) sín A cP [- X (V 2 y -' X )L 

P' 20 P .n n 

TorAa 
Àrr 

a	 ~ rpnr; 1/2 Es ) lii. X (/2 'I --X )sin,1lj>,
np ----.,J (-E-- 5 - p n n


rDr. P p
s	 s 

a Anfl K03$$Io1YllleHTa a nonY4lo1M: . np 
Pr	 1/2 

a	 ~ [2] W QQ§M lU X . 
,. np	 T"'P SP E -20 P_
 

1 S p
 

3
6/	 J"s :::; Jp :::; 2" :j 

.I 
~, -Torna 

W(1	 1.. 2_: O· J_ -ª- ) :::;. O. W(1.1t -ª... O . 1_ -ª- ) o.
2	 2 '2 2 ' 2 2 '2 2 
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nonY4aeTCfI ~HFepecH~~ peaynbTaT. Ecn~ cnlo1H peaoHXHca 3/2,
 
TO 't(P3<1>$Io111l>1eHTbl a A1T ee . a DI!. = O. Hlllo1 Hao6opOT, ecna an;.f. O
 
101 a'[lp.f. Or - TO J s = Ilfp = 1./~.
 

3AKnlO4EHHE 
\ 

I K.aK õuno noxaaauo , lIIaY4eHllle paaJÍM4HblX yrnOB~X xoppenauaã
 
B peaKlllo1101 (n , p) MOmeT AaTb 04eHb lleHHYIO Io1H<!>opMalllo1lO He TOnbKO
 
O MeXaHIo13Me 06pa30BaHIo1f1 KOMnaYHA-flApa, HO 11I O xapaKTeplo1CTIo1Kax
 
B036Y>KAeHHbIX COCTOR~Io1~ flAep 11I O porta cnaõoro BaaIo1MOA~HCTB"'fI
 

à à'T,QMHbIX snpax .
 

ABTOP BblpamaeT rny60KYIO 6naroAapHOCTb ~.n.nonOBY/3a 04eHb 
l.leHH~e aaMe4aHlllfI 11I nOMO~b B pa60Te. KpOMe Toro, fi XOTen 6~ 

no6narOAapIIITb 3.H.WapanOBa, r.C.CaMOCBaTa, B.~.~YPMaHa 3a nOlle3
H~~ o6cymAeHIo1f1. 
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C006mEHW~, KPATKWE C006mEHW~, nPEnPWHTM W C60PHWKW TPYAOB 
KOH41EPEHUW~, W3AABAEMME 06'bEAWHEHHbiM WHCH1TYTOM ~AEPHbiX WCCilE
AO BAHW~ , ~Bil~IOTC~ O<llWUWAilbHbiMW nY6IlWKAUW~MW. 

Cc~nKH Ha C006mEHW~ H nPEnPWHTM OW~W AOn*H~ COAeP*aTb cne-
AY~~He 3neMeHT~: 

- <!laMHnHH H HHH~Han~ aBTOpOB, 
- COKpa~eHHOe Ha3BaHHe WHCTHTyTa /OW~W/ H HHAeKC ny6nHKa~H~ , 

- MeCTO H3Aa HHR /Ay6Ha/ , 
- rOA H3AaHHR , 
- HOMep CTpaHH~~ /npH He06XOAHMOCTH/. 

npHMe,p : 

1. flepeywuH B.H. u op. OHHH, P2-84-649, 
Jly6Ha , 1984. 

Cc~nKH Ha KOHKpeTHY~ CTATbiO , noMe~eHHY~ a c6opHHKe, AOn*H~ 

COAeP*aTb : 

- <!laMHnHH H HHH~Han~ aBTOpOB, 
- sarnaBHe c6opHHKa, nepeA KOTOP~M npHBOARTCR . COKpa~eHH~e 

cnosa : 11 8 KH. 11 

- COKpa~eHHOe Ha3BaHHe HHCTHTyTa /OH~}'I/ H HHAeKC H3AaHHR, 
- MeCTO H3AaHHR /Ay6Ha/, 
- roA H3AaHHR , 
- HOMep CTpaHH~~ . 

n p HMep : 

KoAnaKoe H. ~. B KH . X1 MexoyHapooH mu 
cUMnosuyM no RoepHou 3AeKmpoHuKe, OHHH, 
,[{13-84-53, ,[fy6Ha, 198.4, c. 26. 

Caeu H H.A . , CMil.pHOB r.H. B c6. "KpamKue . 
coo6UJe HuR OHHJ1", Y 2-84, ,[fy6Ha,1984,c.3. 

P4- 85-70 
YrJloBbie KoppenJu~HH B peaKL\HH (n, p) 

TeopeTH'lleCKH HCcnep,yroTCH pa3JlH'l!HbJe yrnoBbie KoppeJlHL\HH 
B peaKL\HH (n, p)c npeP,nOJlO~eHHeM, 'liTO ~OpMHpyeTCH OP,HO 8 illiH 
OP,HO p COC TOHHH:e C onpep,eneHHbiMH KBaiiTOBbiMH 'liHCJlaMH. AHanH-
3HPYIDTCH Ta~e CJly'llaH, KOrp,a 113-3a BKJlap,a CJla6oro B3aHMOP,eHCT
BHH B Hp,pe npOHCXOP,HT nepeXOA H3 8-COCTOHHHH KOMnayHp,- ap,pa 
B p -COCTOHHH:e HJlH o6paTHO . lloJly'l!eHbl BblpaJKeHHH AJlH K03c!Jqm
L\HeHTOB, onpep,eJlHIOIIIHX pa3JlH'liHble KoppeJlHL\HH . 3TH BblpaJKeHHH no
Ka3biBaiDT, 'liTO K03qxpHL\HeHTbl HeCyT HHcPOPMal\HID He TOJlbKO 0 BKJla
p,e CJla6oro B3aHMOP,eHCTBHH B ilPOL\eCC , HO H 0 MeXaHH3Me <lJopMH
poBaHHR COCTaBHOrO HP,pa. Pe3yJlhTaTbl 6bLTIH HCilOJlb30BaHbi AJlH 
ro, 'liT06bi nop,C'liHTaTh 3Ha'lleHHH ABYX H3 3THX K03~HL\HeHTOB 
B cny'l!ae peaKL\HH (n, p) Ha a.o.pax xnop-35 H a3oT- I 4. 

Pa6oTa BbinOJlHeHa B nauopaTOpHH HeHTPOHHOf! ~H3HKH mum. 

O~~eAHHeHHOrO HHCTHTyTa R~epHWX HCcne~OBSHHA. ~y6Ha 1985 

llepeBOA O.C.BHHorpap,oBOH 

Rigol J. P4-85-70 
Angular Correlations in (n, p) Reaction 

Various angular correlations in the fu, p) reaction are in
vestigated from the theoretical point of view. It is supposed 
that one S -state or one P-state of the compound nuclei are 
formed with definite quantum numbers. The cases are analysed 
when due to the contribution of weak interaction in a nucleus 
the transition occurs from the S -state to the P-state or 
inversely. The expressions for coefficients that determine 
some of these correlations have been obtained. These expres
sions show that the coef ficient s carry information not only 
about the role of weak interaction in this pr ocess but also 
about the mechanism of formation of a compound nucleus. The 
results have been used in the calculation of the values of tw· 
of these coefficients for the fu , p) reactions in the chlorine-
35 and nitrogen-14 nuclei. 

The investigation has been performed at the Laboratory 
of Neutron Fhysics JINR. 
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