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I. BeeoeHue 

fipH pa3pa60TKC nporpaMM HCCJIC.IJ.OBaHHH Ha MC30HHLIX 

~a6pHKax 6onLwoe BHHManue 6MJIO o6paweuo ua npouecc 

norJIOIQCHHJI MIOOHOB .IJ.CHTpOHOM 

IL- + d -+ 2 n + 1/ I I I 
IL 

Ero rnaBuas oco6euuocTL 3aKJIIO~aeTCB B TOM, ~To KaK 

B Ha~aJILHOM, TaK H B KOHC~HOM COCTOJIHHH HMCIOTCJI BCCro 

.IJ.BC CHJILHO B3aHMO.IJ.CHCTBYIOIQHC ~aCTHQLI. 3TOT ~aKT B 

3Ha~HTCJILHOH CTCllCHH ynpowaeT 3a)1.a~y OllHCaHHB B.D.CPHOH 

CHCTCMLI H ll03BOJIJICT CKOHQCHTpHpOBaTL OCHOBHOC BHHMaHHC 

ua CllCQH~H~CCKHX ~epTaX HyKJIOH-HYKJIOHHOrO H 'MIOOH

HYKJIOHHOrO B3aHMO.IJ.CHCTBHB. Hau6oJILWHH HHTepec npu 

H3y~euuu npouecca /I/ npe.IJ.CTaBJIJICT 3a.IJ.a~a onpe.D.eJieHHB 

.IJ.JIHHM (n-n)-paCCCJIHHJI ann .JaBHCHMOCTL xapaKTCpHCTHK 

npouecca I I/ oT :non BCJIH~HHLI uau6onee pe3KO 6y.D.eT 

npOJIBJIJITLCJI B TCX CJiy~aJIX, KOr)1.a HCihpOHLI pa3JICTaiOTCJI 

llO.Il. MaJILIMH yrJiaMH H C MaJIOH OTHOCHTCJILHOH CKOpOCTLIO. 

HcnoJIL30Banue peaJIHCTH~ecKHX uyKnou-uyKJIOHHLIX no

TenuuanoB l-1 • )1.JIJI OllHCaHHJI B3aHMO.IJ.CHCTBHJI BLIJICTCBWHX 

ueuTpouoB no3BOJIHJIO B nocne.D.nee BpCMJI nony~HTL 3Ha~e

HHC BCJIH~HHLI llOJIHOH CKOpOCTH 3aXBaTa, COrJiacyiOIQCCCJI 

C 3KCllCpHMCHTaJILHLIMH )1.aHHLIMH 
5

'
0

. 3TOT ~aKT ll03BOJIJICT 

Ha)1.CJITLCJI Ha TO, ~TO HCllOJIL30BaHHC TCX )KC CaMLIX llOTCH

QHaJIOB npHBC.IJ.CT K Ha.IJ.C)KHOMY OllHCaHHIO H .D.H~~epeHQHaJIL
HMX xapaKTepucTHK npouecca I I/. TaKoe onucauue cocTa

BHT XOpOWYIO OCHOBY )1.JIJI llOCJIC.IJ.YIOIQHX 3KCnepHMCHTaJibHLIX 

HCCJIC.Il.OBaHHH .IJ.H~CpCHQHaJILHLIX xapaKTCpHCTHK npH flO~ 
rJIOIQCHHH MIOOHOB .IJ.CHTpOHOM C QCJILIO H3BJIC~CHHJI 3Ha~e

HHJI BCJIH~HHLI an n · 
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B uacToH~eu pa6oTe uccne~yiDTCH ~H~~epeuuuanLHhle 
xapaKTepucTHKH npouecca /1/ ua ocuoae noTeuuuana Peu

~a· 7/, HCDOnb3yeMoro ~nH OllHCaHHH ~BYIHyKnOHHOH CHCTe
Mbl. 

I I. OcHOBHbze no/loJKeHUJI 

1. Ilpouecc I 1/ MO)I(eT H~TH KaK H3 ~y6neTuoro /cnuu 

F = 1/2/, TaK H KBapTeTuoro I cnuu F = 3/2/ cocTOHHHH 

Me3o~eHTepHH. 3aceneHHOCTb 3THX COCTOHHHH 3aBHCHT OT 

KOHKpeTHhlX ycnOBHH 3KCDepHMeHTa H MO)I(eT 6hlTb onpe

~eneua nyTeM npHMhlX H3MepeHHH. 4T06bi OXBaTHTb BCe 

CHTyaUHH, KOTOpbie MoryT HMeTb MeCTO, ~OCT a TO'IHO pac

CMOTpeTb TpH cnyqag: a/ 3aceneHbl TOnbKO COCTOHHHH C 

f= 1/2; 6/ JaceneHbl TOnbKO COCTOHHHH C f= 3/2 H B/ o6a 

COCTOHHHH 3aceneHbl COrnaCHO CTaTHCTH'ieCKHM BeCaM. 

2. ~nH OllHCaHHH B3aHMO~eHCTBHH MIOOHOB C ~eHTpOHOM 
HCDOnb3yeTCH CTaH~apTHaH ~OpMa raMHnbTOHHaHa 

G cos Elc .... .. 2 . .... .. 
H = (1- av) ! .r (1) I G V1 -li + G A a a i + /2/ 

ll 2 i=l -

--> --> 
+ GPai v 

gA--> --> g v-->--> I 
+ -M a. p. + - a p. . 

I I M I 
N N 

KoucTaHThl B3aHMo~eHCTBHH nonaranHCb paBHbiMH: 

-49 3 
a/ G cos@ c = 1,42.10 3p2. eM'; /3a/ 

6/ gA(O)/gV(0)=-1,23; g v (0) = 1; /36/ 

( 
2 2 2 2 

g v,Aq )=gv,A (O) I [ 1 +q !Mv,A1 ; 

r~e 

4 

2 2 
M =0,79(T3B/c), A· 

2 
q = m (2E - m ) 

ll v ll ' 

2 2 
My= 0,71 (T3B/c) , 

Ev- 3HeprHH, yuocuMaH ueuTpuuo; 
a/ KOHCTanTa g p uu~yuupoaauuoro ncea~ocKanHpa nonara

nacL paBHOH 

2mllM N 
g P = 2 2 g A (O) . 

g +ffi17 

/3a/ 

3Ta BenH'IHHa B TO'IKe MaKCHManbHOrO BhlXO~aHeHTpOHOB 

I En= 1,25 M3B/ paaua 7gi0). B pH~e cnyqaea aenH'IHHa 

gp/gA (0) aapbupoaanacb B HHTepaane 6,0-8,5. 3TOT ~ua
naJoH Bhl6pau B COOTBeTCTBHH C pe3ynbTaTOM auanH3a/3 / 

3KCnepHMeHTanbHbiX ~aHHhlX DO 3aXBaTy MIOOHOB B BO~Opo

~e H ~eHTepHH. 

3. ~BYXHyKnOHHaH CHCTeMa KaK B CBH3aHHOM COCTOH

HHH, TaK u ~ uenpephlBHOM cneKTpe onucbiBanacb noTeuuua

noM Peu~a/7 1. 11cnonL30Banucb o6a aapuauTa noTeuuuana: 

a/ C TBep~biM KopoM - RHC. B . 3TOM cnyqae BKna~ 
0 - KOMllOHeHTbl B BOnHOBYIO ~YHKUHIO CBH3aHHOrO COCTOJIHHH 

COCTaBnHn ( D = 6,4970/o, a ~nHHa pacceHHHH H 3~eKTHB
HbiH pa~HYC CHCTeMbl ~BYX HeHTpOHOB paBHHnHCb COOTBeT

CTBeHHO <\tn( 31 S) = -16,7 clJM H r0 = 2,87 clJM • 
6/ C MHrKHM KopoM - RSC . B 3TOM cnyqae BKna~ 

D- KOMnoueHTbi cocTaBnHn ( 0 = 6,47011/o H. a ( 31 S) nn 
-17,1 clJMH r0 =2,80 clJM. 

B pH~e cnyqaea ucnonL30Banocb TaK)I(e: 

a/ nnocKoaonuoaoe npu6nu)l(euue; 

6/ npu6nu)l(euue, y'IHTLIBaiOIUee ucKa)l(euue 
BOnHbl B ~OpMe /S/ 

-( 1 . . -Ar 1 -io0 
'Pk,O r)=krlstn(kr+o0 )-slno0 e e , 

TOnbKO S-

/4a/ 

r~e o0 - C~BHr ~a3bl S -aonHbl, k - OTHOCHTenbHhlH HMnrnbC 

~ayx ueuTpouoa. Benuquua A CBH3aua c 34KI>eKTHBHbiM 

pa~HYCOM r 0 H ~nHHOH pacceHHHH ann COOTHOIIIeHHeM 
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A = _)_ I v 1- 16 
r 0 + 1 l . /46/ 

2r 0 9 ann 

TaKaH $opMa npe,n:cTaBneHHH aonHQ,Bo:H $yHKIJ.HH y,n:o6ua 
,n:nJI HCCne,n:oBaHHJI Ka'IeCTBeHHOH 3aBHCHMOCTH .D:H$$epeu
U.HaJ1hHOH CKopoCTH OT ann· BonuoaaH il~YHKU.HH /4/ ,n:oaonhHO 
6nH3Ka BO BHyTpeHHeH o6naCTH K BOJ1HOBOH $yHKIJ.HH S -CO
CTOJIHHJI .D:BYX HeHTpOHOB, nonyqeHHOH C peanHCTH'IeCKHM 
noTeuu.uanoM, uo ue nonHOCThiO coana,n:aeT c nero. llo3TOMY 
a6comoTHhie JHa'IeHHH .n:u~epeuu.uanhuo:H cKopocTH, pac
C'IHTaHHhie B 3THX .li.BYX llO.li.XO.D.aX, HeCKOJ1hKO pa3J1H'IaiOTCJI. 
MaKcHManhnoe paJnuque B aenH'IHHe .D.H$$epeuu.uanhuo:H 
CKOpOCTH Ha6niO.D.aeTCJI llpH ManhiX OTHOCHTenhHhiX HMnynh
cax H ManhiX yrnax paJneTa. 0.D.HaKo ouo ue npeBhiUiaeT 
lOo/o. 

4. ,ll.u$$epeuu.uanhHaH cKopoCTh JaxaaTa HMeeT BH.ll. 

1 + 
d n 1 d n 

2
d p 

1 
"' R,L I Mi c I 

2 dA PfPz MN 

MN (1 P1cos8) -- +p 
Ev 2 

/Sa/ 

E) - yron pa3neTa .li.BYX HeHTpOHOB, p H p
2 

- HMnynhChl 
v I HeHTpOHOB, 

2 
P1 = MN(( -E)! 1 

2 I 

1 ± [ 1- -- ( Ev 2 Y2 2 --- 1) 1 
cos 8 2MN(f--=-E7- l; 

2 2 p = 2M ( f -E ) - p ; 
2 N v I 

( = mfl+Md -2MN=102,14 /6/ 

3uepruH ue:HTpuuo 3aKniO'IeHa B HHTepaane 

Y2 2 Y2 
M N I (1 + 2 -Mf ) - 1 l < E ::; M (1 + cos 8 ) l ( __ f ___ + 1) -1 L 

N - v M~ltcos8) 

ecnH COS E) :? 0; /7a/ 

6 

2( Y2 ( Y2 
M· (1+cos8)!(-----+ 1) -1l<E <M !(1+2-) -11 

N MN(1tcos8) - v- N MN ' 

ecnu cos A < 0; /76/ 

2 
lMifl - KBa.D.paT MaTpH'IHOrO 3J1eMeHTa. 

Ecnu .D.nH perucTpau.uu ue:HTpouoa ucnonhJyeTCH MeTo
.D.HKa, OCHOBaHHaJI Ha H3MepeHHH BpeMeHH nponeTa, TO Bhi
pa)l(eHHe /Sa/ Y.D.06uo nepenucaTh B uecKonhKO uuo:H $opMe: 

dA 2 P P :l M N 
-------=R lM·rl ~~p-· [1+-0+ 
dQI dQ2 d(/\t) 11 

I s I E,, 
/56/ 

P1 -'l MN P2 
+ - cos 8 ) l + p · [ 1 + -- ( 1 ~ - cos 8 ) I t , 

p2 2 E,; P, 

r.D.e /\t=t
1
-t

2 
ecTh pa3HOCTh apeMen nponeTa ua oTpeJ

Ke S. 

lll. Pe3yAbmambl pac'lema ou(fiifJepeHijUQAbHbiX 
xapaKmepucmuK npoijecca no2AOIJieHUR MKJOHoe 
OeilmpoHOM U UX o6cyxOeHue 

,[(u~epeuu.uanbHhie cneKTPhi * ueiiTpouoa d i\. / d 0 d p 1 
/a e.D.HHHU.ax c- 1cp- 1/M:JB/cj- 1 I, BbineTeBIIIHX no.D. yrnaMH 
8 = 0°,}5°, 30° 45"H 60~ npe.D.CTaBneHhl Ha pUC. J-4KaK 
$yHKU.HH HMnynhca p

1 
. 3Ha'IeHHB uMnynhcoa npHBO.li.BTCH 

B e.D.HHHU.ax M:JB/c. A6como1 Hhte JHa'IeHHH aeJJH'-IHHhi 
d/\/d0dp

1 
npHBe.D.eHhl B ma6A. 1-4 Be.D.HHHU.HX 

c- 'cp- '/M:JB/c/ -I .li.J1JI MHHHMHJ1hHbiX 3Ha'IeHHB OTHOCH
TenhHOro HMnynhta r. Ha pucyHKHX cneKTphl npHBO.li.BTCB 

' KaK nerKo 3aMeTHTh, ecnu och z uanpaaHTh no p , 
HHTerpupoaaHue no O.li.HOMY H3 TenecHhiX yrnoa .ll.aeT Jrr 
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00 

JA/Jp,_dn . J~<,B (a,) 
ct,n., 

J~JA 
c-1cp-1(MaB/c)-1 

P1-so,oo 20,00 30,00 40,00 so,oo 60,00 70,00 80,00 

\PM i P2-49,50 78,63 69,12 59,41 49,50 39,40 29,08 18,54 
I 
: k •0,25 29,32 19,56 9, 70 0,25 10,30 20.46 30,73 

3ana.x H3 ~yOBeTHOrO COCTOHHHB Me3o~eRrepHa 
-16,0 7 0,933 o,o1oo 0,192 0.-535 1,000 0,514 o, 183 0,0634 
-16,7 6,0 2,147 0,0601 0,175 0,514 1,000 0,492 0,165 0,0541 
-16,7 7 2,083 0,0602 o, 175 0,514 1,000 0,492 0,165 0,0542 
-16,7 8,5 1,963 0,0606 0,175 0,514 1,000 0,492 0,166 0,0546 
-17' 1 7 2,184 0,0576 0,168 0,504 1,000 0,482 o, 159 0,0518 
-18,0 7 2,343 0,0577 o, 1o2 0,484 1 ,ooo 0,462 0,153 0,0522 
-24,0 7 3,805 0,0352 0,103 o,360 1,000 0,338 0,097 0,0317 

-
3axBar H3 CTB.THCTHqeCKOR CMeCH COCTOBHHR Me30~eAtepHB . 

-16,0 1 0,581 0,0697 0,192 0,535 1,000 0,514 o, 182 0,0631 

-16,7 o,O o, 748 0,0599 o, 175 0,513 1,000 0,492 0,164 0,0539 

-16,7 7 0,734 0,0600 o,174 0,514 1,000 0,492 o, 165 0,0~39 

-16,7 8,5 0,708 o,o6o2 o, 175 0,514 1,000 0,492 o, 165 0,0541 

-17' 1 7 0,769 0,0574 0,169 0,505 1,000 0,482 o, 159 0,0515 

-18,0 7 0,825 0,0575 0,161 0,484 1,000 0,462 0,153 0,0519 

-24,0 7 1,340 . 0,0351 o, 103 0,103 1,000 o,338 0,097 0,0316 

Tad.mma 2 • .IJ.mPPepem:umJil>Hhlit cnenp He11iTpOHOE dA/rlfJ J.n__ , pa3JieTaJOIUHXCR no.n yrJioM f} = I5° 

I '1f'P~fc.n.. .r JK, f} ( fl.nn) c-1cp- MaB/c)· 
a,nn, 

Jj/. 
p1•50,oo 20,00 30,00 40,00 50,00 60,00 70,00 8o,ooo 

ft '/A p~·50,:92 79,14 69,79 60,18 50,32 40,19 29,77 19,06 

lc•6,55 )0,02 20,77 11,97 6,55 11,80 20,98 30,89 

3auar H3 ~yOBeTHOrO COCTOBHHB Ke30~eRrepHB 

-16,0 7 1,488 o,o888 0,232 o,581 1,000 0,606 0,240 o,o87J 
-16,7 6,0 1,630 0,0776 0,215 0,565 1,000 0,590 o,221 0,0759 
-16,7 7 1,581 0,0777 o,215 0,565 1,000 0,590 0,222 0,0760 
-16,7 8,5 1,490 0,0783 0,215 0,565 1,000 0,591 0,222 0,0766 
-17,1 7 1,640 o,o752 0,209 0,558 1,000 0,583 0,216 0,0735 
-24,0 7 2,283 0,0572 0,158 0,464 1,000 0,487 o, 163 0,0561 

3anat H3 crarHc:rmqecxoa cwecH coc:roaaxA we3o~earepza 
--

-16,0 7 0,524 0,0825 0,231 o,580 ,,ooo o,6o7 0,240 0,0869 
-16,7 6,0 0,568 o,o774 0,215 0,565 1,ooo o,590 0,222 0,0757 
-16,7 7 0,557 o,o774 o,214 0,566 1,000 0,591 0,221 o,o757 
-16,7 8,5 o,53B 0,0777 0,214 0,565 1,000 0,589 0,221 0,0759 
-17,1 7 0,577 0,0749 o,210 0,558 1.000 o,583 o,211 o,o732 
-24,0 7 0,804 o,o5697 0,157 0,464 1,000 0,486 o, 163 0,0558 



... 
C) 

... ... 

I dA/Jp1 JJL J9, I( (a,,,.) c-1cp-1(113B/cJ.1 

Q.nn 

J~~ p1•551 00 20,00 30,00 45,00 55,00 60,00 70,00 8o,oo ) 

ft p2•52,23 83,09 75,13 61,95 52,23 47,07 36,05 23,98 

i:•20,56 35,19 28,97 21,91 20,56 21,34 25,65 32,64 

3a.x:BaT H3 ~O~eTHOrO COCT~BH Me30XeiTepaa 

-16,0 I 7 0,583 0,2046 0,422 0,847 1,000 0,949 o,674 0,3602 
-16,7 i 6,0 0,627 o, 1800 0,391 o,837 1,000 0,944 0,643 0,3220 
-16,7 I 7 o,6o8 o, 1804 o,390 0,839 1,000 0,944 0,643 0,3227 
-16,7 8,5 o,574 8·1819 0,392 0,838 1,000 0,942 0,645 0,)250 
-24,0 7 0,612 '1904 0,399 0,835 1,000 0,941 0,645 O,J36J 

I 3anaT H3 CTar.IC~CXO! CMeCH COCTOSBKI Meao~e!~epBH 

-16,0 
I 

7 0,205 0,2034 0,424 0,849 1,000 0,951 0,673 o,J684 
-16,7 6.o 0,219 0,1791 0,)88 o,8J6 1,000 0,941 o,6J9 0,3209 
-16,7 7 0,214 0,1792 0,)88 0,8)6 1,000 0,939 o,642 o, 3211 
-16,7 8,5 0,207 

I 
o, 1799 o, 391 0,836 1,000 0,942 0,643 0,3220 

-24,0 7 0,216 0,1893 01 398 o,8J3 1,000 o,~ 0,6~ 0,3347 

. 15* 

TaOJIHlla 4. ~epeHUH~bHYa cneRTp HeaTpOHO~pa~eTaDWnXCH non yr~OM () = 60° 

I 
I. ""/tip. d.fl. 
c-1cp-1(KaB/c)-I /9, K (a,.,,) 

Q,m 

I dP/J,., 
p1•60,00 20,00 )0,00 40,00 50,00 60,00 70,00 80,00 ) 

ft p2•53,89 86,41 79,78 72,22 63,64 53,89 42,71 29,68 

i:•28,60 39,17 34,90 )1,33 29,02 28,60 30,56 35.02 

3anaT H3 ~O~eTHOro COCTORHRR MesoneftTepaff 

-16,0 7 0,403 0,2815 0,529 0,752 0,916 1 ,ooo 0,963 0,7399 
-16,7 6,0 0,449 0,2)76 0,465 0,704 0,906 1,000 0,918 0,6505 
-16,7 7 0,435 0,2384 0,467 o,103 0,906 1,000 0,917 0,6520 
-1&,7 8,5 0,411 0,2406 0,470 0,706 0,905 1,000 0,920 0,6550 
-24.0 7 0,)98 0,2766 0,523 0,746 0,915 1,000 0,957 0,7290 

3anaT H3 CTaTHCTxqeCKOft CMeCH COCTO~ MesoneftTepHR 

-16,0 7 0,142 0,2792 0,526 0,746 0,915 1,000 0,965 o, 7361 
-16,7 6,0 0,156 0,2361 0,466 0,705 0,910 1,000 0,917 0,6479 
-16,7 7 ' 0,153 0,2364 0,464 0,699 0,908 1,000 0,912 0,6484 
-16,7 ~·5! 0,148 0,2373 0,466 0,703 0,905 1,000 0,919 o,65oo 
-24,0 0,140 0,2750 0,521 o,743 0,914 1,000 0,957 0,7259 



dll!h 'I 
dp,tKI, It 

II 
J.H II e· o· 

II 
II 
II Onn 
I I - -f6F 
I I -·- -161F 

3.0~ I I --- -2' F 

I I •••.• - $" F 

I I 
I I 
I I 
I I 

["'"' I i 
,, 

2.n 
dp,dfl.t II 

I I II 
I I I 1 
I I I I 
I I 1.0 I o 

I I 
I I r I _I 

2.0f. :h: I ' I I 0.5 
I I 
I \ I :J \ 

t.n I 
I 
I. .. ...r· ' ',"-....... 

20 '0 60 P, (Mevjc) 

dll>h 
~ 1.01- ' I O.l~dp,dflr 
II 
I I 

I I 
I I 
I-~ I 

0.51- !I ' 0.051- I .hi 

20 '0 20 'o so p,{llitvfr} 

Puc. 1. ,l(utfi,PepeHl.IUaAbHblii cne~emp HeiimpoHoe dA/ dO d p 1 , 
pa3Aema10J4UXCJI noo Y2AOM 8 = (f' npu pa3AU~HbJX 3Ha~e
HUJIX OAUHbJ pacceJIHUJI. 
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I 
I 

I 

I 

I 
l 

~ di\112 
dp,dR, ! I 8=15° 

20r 
I , 
I I Onn 

I I 
- -16F 
-·- -t6.1F 

I I --- -2'F 
I I 
I I ~dAsrAT 
1 (\ I dp, dn, 

1.5 

~ 
! i "' 

0.5 

1.0 

J I \ 
·2o '0 60 p.(HeV/c) 

~ d 1\~lz. 
dp,dn, 

0.05 

20 '0 60 p,{HeVjc) 20 '0 60 p,tlfeV/cJ 

Puc. 2. ,l(u,P,PepeHf.IUaAbHblii cne~emp HeiimpoHoe d,Vdn dp1 , 
pa3Aema10J4UXCJI noo Y2AOM 8 = l5°npu pa3AU~HbiX 3Ha~eHu
JIX OAUHbJ pacceJIHUJI. 
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Puc. 3. j/,u¢¢epeHZ~Ua/lbHbll'1 cne~emp HeumpoHoB di\ 1 dn d p 1 , 
pa3/lema10UjUXCJI noo YZ/IOM EJ = 30° npu pa3/IU'IHbiX 3HQ'IeHu
JIX 0/IUHbl pacceJIHUJI. 

dll'f2 
0.5jdprdS?, 

0.4 

0.3 

0.2 

0.1 

8=45° I dllsrAr _ 

··'t~ 
~~ ~ :;::::(M~) 

em(PI~ 
L-~'ll--=2JJ':::-~='=---=-40':::-5.:.0=--=:60'::---:70='=-p-,':-:(M:-<e~V/c) 10 20 30 40 50 60 70 p,tMeV~l 

0.3 

0.2 

0.1 

dll•tz 
dp,d52, 

10 20 30 40 50 

8= 60° dllsur 

0.1t~~ 
10 2JJ 30 40 50 60 70 p. (MeV/C) 

r dt\ .,,~ 
1dp,~'~ 

60 70 p1(MeV/c) 10 20 30 40 50 60 70 p1(MeV/Cl 

Puc. 4. JI.u¢¢epeH!1UU/IbHblu cneKmp HeumpoHoB dA / dn d p1 
pa3/lema10UjUXCJI noo YZ/IQMU EJ = 45°U 60° npu pa3/IU'IHbiX 
3HQ'IeHUJIX 0/IUHbl pacceJIHUJI. 
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,D,llJI Tpex 3Ha'leHHH ,D,llHH pacceJIHHJI: ann = -16,0; -16,7 
H -24.,0 C/JM. llpH pa3neTe HeHTpOHOB ITO,D, yrnoM () = 0° ITpH

BO,D,JITCJI TaK)Ke pe3ynbTaTbl ,D,nJI ann= -5 C/JM. Pe3ynLTaT, 

COOTBeTCTBYIOIQHH ann = -16,7 C/JM, nony'leH B BapHaHTe 

RHC H ann = -17,1 C/JM - B aapHaHTe RSC . B ocTanhHbiX 

cnyqaJIX HCITOllb30Banacb BOllHOBaJI ~YHKUHJI /4/ C 3~eK

THBHbiM pa,D,HYCOM r O = 2,84 C/JM. 
BJaHMO,D,e:HcTaHe Me)K.D.Y He:HTpoHaMH oKa3LIBaeT MaK

CHManbHoe B03,D,eHCTBHe Ha CITeKTp HeHTpOHOB B TOM cnyqae, 

KOr,D,a OHH BbineTaiOT ITO,D, yrnOM EJ = 0° H C HyneBOH OT

HOCHTenbHOH CKOpOCTbiO. llpH 3TOM HMITYllbC Ka)K,D,OrO HeHT

poHa paaeH p = 50 M3B/c. C yaenH'IeHHeM yrna EJ anHJI

HHe B3aHMO,D,eHCTBHJI B KOHe'IHOM COCTOJIHHH ocna6eaaeT. 

TaKaJI JaKOHOMepHOCTb xoporno npocne)KHBaeTCJI Ha puc. 5, 
r,D,e npHBO,D,JITCJI ,D,H~~epeHUHanbHble CITeKTpbi HeHTpOHOB C 

~HKCHpoaaHHhiM HMnynLCOM p 1 = 50 M3B/c. 

30 

2.5 

' 

A =50MeV/c 

1 IJp' 85 
2 9p= 10 
31Jp'6.0 

an, 
I-- -:sF 
!J --- - l'F 

05L~~·-~ 
20 40 6(; ft0 (J0 

~ 
dll .,., 
dp1 dpz 

r 
::11\J.!l_ \ 

I dp, dflt \ 
0 , \ , 0 ., 

I \ Pt = 50MeV/c 1 

F\ =50MeV/c 

9P = 7.0 r

\ 

I \ I 

t
l \ ljp '10 \ Onn 

I a,, \ 
1 _ _ t6F - - t6F 

005 \ --- -l~F \ --- -lt.F 
I I 

\ 

I \~ 
I 
L_..__~_;___~....:._L__,_J._ _ _L_-

20 1.0 fiO 80 19° 20 1.0 60 80 8° 

Puc. 5. JI.u¢¢epeHZ~Ua/lbHblu cneKmpHeumpoHoB dA/ dO dp
1 npu (Ju~ecupoBaHHOM 3Ha'leHuu p1 =50 M3B/c u pa3/IU'IHbiX 

3HQ'IeHUJIX 0/IUHbl pacceJIHUJI. 
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f. 

1.0 

0.5 

d/11/z 
dp,dR, 

-gp=6 
-·-gp=8.5 

Gnn-=-16.7F 

8=15° 
dllsrAr 

0. 5~ dp,dS2, 

'/'\• 
0 i' 

il 
20 

d/i3/2 

0.05' dp,dS2.t 

40 

20 40 

20 40 60 p, (MeV/c) 

60 p, {MeV/c) 

60 ptfHeV/c) 

Puc. 6. t4uffiffiepeHf.IUaAbHbJU cneKmp HeumpoHoe di\ /dO dp , 
pa3AemaK>U1UXCJI noo YZAO.M 0 = 15° npu {jUKCUPOBQHHO.M 
3HatJeHUU OAUHbl pacceJIHUJI a nn = -16, 7 cP.M, HO pa3HbiX 
3HQ'leHUJIX BeAU'lUHbl g p/ g A . 

A6comoTHble 3HaqeHHH .D.H$$epeHuHanbHhiX cKopocTeB: 

3aXBaTa OKa3biBalOTCH KpHTHqHblMH K BenHqHHe KOHCTaHTbl 

HH.D.YUHpoaaHHoro nceB.IJ.OCKanxpa/cM. puc. 5H 6H ma6A.1-4/. 
0THOCHTenbHble 3HaqeHHH .IJ.H4>4>epeHUHanbHOH CKOpOCTH 

Xe (a )=(dA/dOdp1 )0 k /(dA.'dOdp1 )Ok=k. 
,k n n ' ' mtn 

npaKTHqecKH He 3aBHCHT OT gP" 3HaqeHHH aenHqHHbi X O,k (ann ) 
npHBO.IJ.HTCH a ma6A. 1-4. Pe3KO ocna6eaaeT 3aBHCHMOCTb 

H OT xapaKTepa 3aceneHHH ypOBHeH CBepXTOHKOH CTpyK

Typbi .. BenHqHHa X f) k (ann ) TeM CHnbHee 3aBHCHT OT ann , 
qeM 60nbWe HMnyni.c k OTHOCHTenbHOrO .IJ.BH:>KeHHH .IJ.BYX 

HeHTpOHOB. 0.IJ.HaKO npH npH6nH:>KeHHH HMnynbCa k K CBOeMy 

MaKCHManbHOMY 3HaqeHHIO HaqHHaeT CKa3biBaTbCH Heonpe

.D.eneHHOCTb, B03HHKalOIUaH B Xe.k (ann) H3- 3a HeToqHoro 
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3HaHHH. KOHCTaHTbl g p . IlpH k 
HOCTb aenHqHHbl Xe (a ) . ,k n n 

= 20 M3B/c Heonpe.IJ.eneH

OKa3biBaeTCH llOPH.IJ.Ka lo/o. 

IlpH yaenHqeHHH yrna @ BnHHHHe B3aHMO.D.eHCTBHH B 

KOHeqHOM COCTOHHHH Ha aenHqHHY Xe k (a ) TaK:>Ke ocna-
, n n 

6eaaeT. MaKCHMYM a .IJ.H4>4>epeHuHanLHOM cneKTpe HecKonL-

' KO CMeiUaeTCH B CTOpOHY 6onhWHX HMnynbCOB. IlpH 3TOM 

yaenHqHaaeTCH H 3HaqeHHe k . . IlpH 6onbWHX yrnax @ mtn 
HaqHHaeT CKa3biBaTbCH, XOTH H oqeHb CJia6o, 3aBHCHMOCTb 

aenHqHHbl X e k (a ) OT xapaKTepa 3aceneHHH YPOBHeH , nn 
caepxTOHKOH CTPYKTYPLI. 

~0 CHX nop BCe pe3yJibTaTbi npHBO.IJ.HJIHCb C BOJIHOBOH 

lPYHKUHeH .D.eHTpoHa, CO.IJ.ep:>KaiUeH onpe.IJ.eJieHHbiH ( ( D = 0,065) 
BKna.D. D- KOMnoHeHTbi. Ponb 3TOH KOMnoHeHTbi MO:>KHO yc

TaHOBHTb, eCJIH COllOCTaBHTb llOJiyqeHHble TaKHM 06pa30M 

pe3ynbTaTbl C TeMH, KOTOpble CJie.IJ.YIOT H3 pacqeTOB, B 

KOTOpblX ( 0 = 0, a BeC S -KOMllOHeHTbi 6epeTCH paBHbiM 

(s = 1,0. CooTaeTCTBYIOIUHe pe3yJILTaTbi npH yrnax pa3-

neT a 8 = 0° H 45° npHae.IJ.eHbi a ma6A. 5 H 6. 
IlpHMeCL D -KoMnoHeHTbi, paaHaH 6,5o/o, npHBO.D.HT K H3-

MeHeHHIO a6COJIIOTHOrO 3HaqeHHH .IJ.H$$epeHUHaJibHOH CKOpO

CTH 3aXBaTa H3 .D.Y6JieTHOrO COCTOHHIIH Ha 7-8o/o, T.e. qyTb 

6onee lo/o Ha Ka:>K.IJ.biH npoueHT npHMecH. Bae.IJ.eHHe HOPMH

poaoqHoro MHO:>KHTeJIH, paBHOrO aecy S -KOMllOHeHTbi, yqH

TbiBaeT 6onLwyro qacTb 34>ll>eKTa, o6ycnoaneHHoro D- co

CTOHHHeM. EcnH 3aXBaT H.IJ.eT H3 KBapTeTHOrO COCTOHHHH, 

TOr.D.a anHHHHe D -KoMnoHeHTbi oKa3biBaeTcH 6onee CHJibHbiM 

H a pH.IJ.e cnyqaea npeBLiwaeT 3o/o Ha Ka:>K.IJ.biH npoueHT npH

MeCH. BenHqHHa X e {a nJ• KaK BH.D.HO H3 pe3yJibTaTOB, npH

Be.D.eHHbiX a ma6A. 5 H 6, oT npHMeCH D -cocTOHHHH npaKTH-

qeCKH He 3aBHCHT. 

3aKAK>'leHue 

AHaJIH3 3aBHCHMOCTeB: .IJ.H4>4>epeHuHanLHbiX xapaKTepH

CTHK dA I d PI d n npouecca norJIOIUeHHH MIOOHOB .D.eHTPOHOM 

noKa3biBaeT, qTo 3a.IJ.aqa H3BneqeHHH 3HaqeHHH .IJ.JIHHbi pac

CeHHHH ann H3 paCCMaTpHBaeMOH peaKUHH Tpe6yeT npeuH-

3HOHHOrO H3MepeHHH aenHqHHbi Xe k( a ). HaH6onee , nn 
CHJibHO 34>ll>eKT B3aHMO.IJ.eHCTBHH B KOHeqHQM COCTOJIHHH npo-
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JIBmleTCJI IIpH MaJILIX yrJiaX pa3JieTa HeHTpOHOB H y:>Ke IIpH 

8 = 3()" CTaHOBHTCJI .UOBOJILHO CJia6LIM. • 

Heo6xo.uuMOCTL .uocTH:>KeHHJI awcoKoo cTerreHH ToqHo

CTH H3MepeHHJI BhiXO.Ua HeHTpOHOB YCJIO:>KHJieT rrpoae.ueHHe 

Heo6xo.UHMLIX JKcrrepuMeHTOB. O.uHaKo aa:>KHOCTL HH!lJopMa

UHH, KOTOpaJI MO:>KeT 6LITh IIOJiyqeHa H3 OIIhiTOB TaKOrO TH" 

rra, y:>Ke CTHMYJIHpoaaJia B PJI.Ue Jia6opaTOpHH pa3pa60TKY 

MeTO.UHK .UJIJI IIpOBe,UeHHJI H3MepeHHH .UH!lJ!lJepeHUHaJILHhiX 

cneKTpoa. Mo:>KHO Ha.UeJITLCJI, qTo a 6nu:>Kaornue ro.ULI 6y

.ueT rronyqeHa uH!lJopMaUHJI o .uullJ!lJepeHuHaJILHWX crreKTpax 

HeHTpOHOB IIpH 3aXBaTe MIOOHOB ,UeHTpOHOM. 
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Y CJIOBHB 06MeHa 

llpenpBHTW B coo6&QeBBJI OHJIH paccloiJJaiOTCJI6ecBJJaTBo, Ha ocHoae 

B3aBMHOTO 06MeHa, YJIHBepCBTeTaM, BHCTByYTaM, na6opaTOPBJIM, 6B6· 
JIBOTeKaM B HaY'IHWM rpynnaM 6oJiee 50 CTpaH. 

llOMBMO peryJIJipHOB paCCIIIJIKH B BOpJI~e 06MeHa,H3AaTe~CKHB 
OT,~teJI eJKerO,~tHO BIIIBOJIHJieT OKOJIO 4000 OT,~teJIIoHWX 3anpOCOB Ha Bill" 

CbiJIKY npenpHHTOB B coo6~qeHBi OHJIH. B TaKBX 3anpocax cne,~tyeT 
06JI3aTeJIJ.HO YKa3W:BaTio BH,~teKC 3anpaWBBaeMoro B3AaHBJI. 
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