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I. Bse,~;euxe 

PeaK~HK nepesaps,~;&H s nocne,~;uee spews nonyqamT see Oonee mHpo
xoe npHSHaHHe K8X ~e!THSHYI HHCTpyKeHT S HCCne~OSaHHSX CTP,YKTypY 
S,l;pa. OcoOeHBO STO KacaeTCS Koppens~HI, onpe,~;enseKYX H30CfiHHOSOI 
qaCTbm ~KnOB-RyKnORHOrO B3aHKO,J;eiCTSHS. B qaCTROCTH, HHtepeCHYe 
OC008BROCTH npOSBnSeT pacnpe,~;eneHHe HHT9HCHBHOCTel rBMOB-T8Xn9pOB
CKHX ( G'T' ) nepexo~oB KaK B nerxHX, tax H B tuenux a..pax /I-IO/ • 

Pasn~HYe peaK~HH HCnon.symTCS B 3THX HCCne,J;OBaHHSX. PeaK~H 
( p, n) B o0111eK cnyqae HMemt caMym npoctym HRtepnpeTa~Hil /II/ , uo 

CYJ118CTBeuuas npm.ec» !~JepKHeBCKHX ( /i' ) nepexo,JtoB orpauHqHsaet HX 
fiVHKeHHKOCTh InS HCCneiOBfiHHS VKa3aRHYX KOppensnHA. qTO KRCRP.Tr.R 
peaK~HI C TSI:enYMH HOHaKH, HanpHKep ( 11

(}
1

1'/7) , TO HX 00111el 
ocoOeuuocthll ssnsetcs Oon»mol BKna,~; np~eccos Oonee BYCOKoro nops .. -
Ka /I2/ , B 370M CKYCne npe~noqTHTenbHee peaK~HH ( ~ti, ~1/e), B KOTO-

pwx,KaK npe~ctasnsetcs, npsMol npo~ecc ssnsetcs ~OKHHHPYiliiiHM /IJ,I 4/ 
ITpsMYe peaxnHH oOuquo auanH3Hpylltcs c oOonoqequuMH sonHOBYMH 

~YH~HSMH (B.IIJ.) KaK ARB HanetamiJIHX S~ep, TaK H .. ng s,~;ep-MHmeHel. 
O.Jtuaxo B cnyqasx, xor,~;a HMemtcs ~a uyxnoua sue saMKHytol oOonoqKH, 
oonuym penh MOJ:et Hrpan nusepxuoc-ruas uacte~H3a,HS II51 • B qact
HOCTH, XUpOIIU H3B9CT9H ~KT (eM. 1 Ranpm.ep, /I ,I? ) 1 qfQ 6t/ 
C0,1;9p1tHT OOJlhlllfll KOMllOHeHTY (50-80%) r/+ ~ KJltlCTepHOI B.~. JlU 
0UJlhWHX paCCTOSHHJI M8J:AY Knac·repaMH 3Ta KOMfiOHeHta SBJ!S9TCS ,JtOMHHH
pymQel. Xots KnactepH3a~HS ABYX HeltpOHOB B 6 hfe He taK spKO BYpaJ:e-

6L. Ha, HO TaKJ:e BaJ:Htlo CJle,J;YeT OTM8THTht qTo y S,J;pa I cpe,J;HeKBa,J;pa-
l'HqHYil pa.J.Hyc J8Cnpe,;eJleHHS sapua I 81 ( <'Z;>~z ::: 2,54 ~) oonue, 
qeM y ounee ·ruenux s,~;ep -x/,/ (2 ,39 <fivl) 11 ,~;a~:e 12c (2 ,46 ~). 
Pt~.cnpe~eJleHHe sapii.Jta B G £/ HKeet cpaBHllteJI»Ho .JtJIHBHHR "xsoc·r", 

2 KO·l·OpYI uenb38 Oll11Ci:lTh, Hanp>Wep, OOOJIOqequoR B.~. ( p ). Eonb-
1(..: "Y2 

mas BeJIHqHHi:1 < 'Z~ ) '2 3~ecb SBn& etCII, llO-BH~HMOMY, KJlfiCtepHYM 311xfl9KTOM, 

-----~- -·-···· .. -----· 
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3awetH», 4to 3HeprHa csaaH ut pasHa scero 1,47 MaB. Cne,~;oaarenb-
Ho, MOSHO npeAOOJIOSHTb 1 QtO B CHCtewe a'+ ~ ABa KJiaCtepa B cpeAHeM 
HaXOAHTCH AaJieKo Apyr Ot Apyra H BeAJt ceOa ll0A00HO CB000AHYW QaCTH-
~aw. 

CHCTewa c/.,_ vf. B (;/,/ MOSer HaXO,J;HTJ.CH B pa3JIHQHYX COCTOIIHHRX 
no OTHOCHT9JibHOMY yr JIOBOMY MOWeHTy _l /!6/ (TO se cnpaBe,J;JIHBO ,J;nR ABYX 
He llrpoaoa a 6' l-Ie ) • Cne,~;oaarenbHO, a peaxu;tax nepeaapa,~;xH ( ~/, ,.lie) 
aoawosaw napuHanbHYe nepexoAY, aanpe~eHHYe B oOonoqeqaow no,~;xo,~;e. 

B CHJIY "p!iXJIOCTH" a.n;ep "ti H t>/le pea~HH nepeaapRAKH RBJIIIIlTCR 
noaepXHOCTIIYMH 1 H ll03TOMY HeOclXOAHMO C ,I;OCTaroqgolt TOQHOCTbll 3HaTb 
B.~. ll,l;pa-MHW9HH H H,D;pa-npo.n;yKTa Ha clOJibWHX paCCTORHHRX. 

JlnR 3TOR ~eJIH OclYQHYe 000JI0484HYe B.~. He nO,J;lCO,J;RT /19/ • 
B .n;aHHOR paclore MY ely A eM HCll0.1b 30Ba Tb OclOJIOQeQHYe B.!f> • 

.n;n11 ftApa-wumeHH H ll.~tpa-npo~Kra, no,~;npaaneHHYe Ha cloJibwHx paccroa
HHRX C nOYO~bll npoueAJpY llO,ll;fOHKH rnyclHHY RMY (Vr/lJP) 1 a B KU49CT
Be B.~. 61./ H 

61fe- ~YHKUHJI 1 llOJIY4eHHYe B pa.MlW.X tpexqacTHQHOit MO
,~;enH Dl+N+N 1171 • B Aa.HHOI paclore Haw xorenoc• Ow noHan, Ha
cxonuo yny4mHTCII onHcaHHe peax~HI nepeaapa,~;&H (~~~~e) npH yqere 
Tp9XT9JibHYX acneKTOB B R,l;pax 6

/./ H t>J./e no cpaBH9HHII C 00Yt!HYMH 
000JIOti9QHYMH ilO,D;XOAUMH. 

B §2 MY xparxo onHmew Hcnollbayewym wo,~;enb B.~. Haneram~ux a,~;ep, 
a B §J BYBe,J;eM ~OpM~KTOp peaKu;tH nepe3ap8,1;KH C yqeTOM 3~8KTOB OT
AatiH no nerxoR cHcrewe. 3awerHw, QTO ,~;o aacro-.ero apeweHH ao scex 
pact~erax C849HHI HCCJie.n;yeuol peaKUHH ~~eKT OTAbQH He npHHHMaJICI 
BO BHHMaHH8. B §4 npHBe,J;eM pe~JibTaTY QHCJI9HHYX paC49TOB Ha npHMepe 
peaQHH '"C( 6LJ,~ 6He)'WnpH 3HeprHH IS~ 62 MaB. 

2. MOAeJib AJIII Q8p IJft/ H •11e 
ts,, tSu 

)lJII l,l;ep c./ II ne B.~. nOJzytlallTCI Kalt npH0JIH:&8HHY8 p8118HHI 
rpeXtlaCTHilHoro ypaaueu Hll DlpeAJ~urepa: 

P (-2~ (fllrt +A~ +A1,)+~~-~-V.C~+ ~N2+Vc-E )P't'=O. (2.1) 

3A&Cb P - oneparop, xotopwl npoexTHpyeT aa paapemeHHHe cocTOJI
HKa, T.e. HCKJ!Il'laet .f~ -COCTOBHHI llOTeH~aJla ~N • 00Y'IHO 
I TOT DOT8HIUfaJI Hloi89T ~opwy ByAca-caKCOHa CO C nHH-Op0HTB.JlbHYM B3aJIM0-
,1;8ICtBH81o11 napawetpY KOTOporo BY0Hpa11TCII TaK1 QT00Y BOCnpOH3BO~HTb 
HH3K08HepretKQ8Cit08 pacceSHHe ( < 15 MaB) HyKJIOHOB Ha ,( -
qacTH~e. IToteunHan v~~ OilHCWBa8T HyltJIOH-HyltJIOHHOe pacceRHHe DPH 
HK3KHX &Heprux ( < 40 MaB), a raxze axcnep!OleH ranDHYe A8.HH11e no 
A81TpOHY. \f -KYJIOHOBCltOe B3aHioiOJl8ICTBHe M8Uj' ,( -'laCTH~el H 
npOTOHOM B CJ!y'iae ~ c /.,i. 

2 

Pa3BHtY pa3nH4HYe weroAY AJIR Haxo~eHHR npuOnHseHHYX peweHHI 
ypaBHeHHH (2.1). OOono4e4HYe B.~. npeActasnamr npuOnHXeHHe, B xoto
pow B3aHMO,J;eiCTBHe YaK~ BHeWHHMH HYKJIOHaMH 38M9HH9TCH cpe,J;HHM nonew 
HJIH Y~TYBaetCR TOJibKO B HHzalmew nopRAK9 reopHH B03My~eHHI. ITpoO
newa yqeta ,~;aHSeHHR ~eatpa wacc raxse paccwatpHBaerca npHOnuseHHo. 
Eonee a,~;exsarHYM onucaHHew ~~ cHcteYY 6 6i xaserca xnactepHaa 
MO,I;8Jib d+ rJ. , 0,J;Halt0 1 KaK ynOMHHaJIOCb BYW9 1 ,J;eiTpOHHaR KOWIOH9HTU 
,J;aet BKnaA OKOJIO 50-80~ B nOJIHYD B.~. 6~i 1 H 3Ta MO,J;eJib He DpHM9HHMa 
~~ OnHC8.HHR 6 1/e • 

CpeAH rpexqaCTHQHWX npH0JIHS9HHI 1 ilO-BHAHMOWy, MOSHO orOpOCHtb 
raxHe, xoropwe Hcnonaaymr aenoxanbHYe noreH~Hanw, nocxonbKY ror,~;a 

nnoxo OyAJT BOCnpOH3BOAHTbCR JIOKanbHYe KOppena~HH. 

C noxanbHYMH noresnHanaMH paaauro no cy~ecray ABa wero,~;a. 

ITepayR COCTOHT B pemeHHH CHCT9YY CBR3aHHYX ,I;H~epeHUHaJibHYX ypasHe
HHR c aa,~;aHHYMH rpaHHQHYMH ycnoaHaMH. 3TH rpaHHQHYe ycnosHa, xoropwe 
Hrpallr pemall~ll poJib a Koop.~tHHarHow npe,~;craaneHHH 3a~QH rpex reJI, 
npHBO,I;RT HaC X CHCTeMe ypaBH8HHI ~eeBCKOrO THna: 

(£-Ho -~)1; = ~- ~ 't-' 
IIi 

rAe rpaHKQHY8 ycnOBHR COOTBeTCTBYIIT npeHeclpeseHHil CBII3YBUil~HM 

qneHOM (npaaaa qacn (2.2)). B (2.2) ~· orwet~eHo qacrHuel, 
KOTOpaR H8 npHHHMa8T yqaCTHR B 3TOM B3aHMO,D;eRCTBHH (HanpHMep, 

(2.2) 

~:: ~2 ) , H H0 - on epar op nonHoR KHHeTHQecxoR 3HeprHH B cHcrewe 
~eatpa wacc. 

YpaBH9HHe (2.2) y,~;oclHO pewaTb B KOOp,D;HHaTaX HKoclH: 

- - ( 2 lni m,. ) ~ ( rz. - rz ) 
Xi - 1;2 ("?J·+mK) "d K ' 

(2.3) 

-. _ (· 2mi (ny.miC)) 1~(m''2".; +m"-?.c: _ ;z.) 
i/1. - t,2(mt+mi+mK) "71 +m" L • 

A)l.l]JlHTYAY "'f pac~ennl!llTCII Ha KOiolilOHeHTY, COOTBeTCTBYII .. e 
onpe~eneHHYM 3Ha1leHHIIM yrnoBoro woueHta B Xj- H ~·- ABHlleHHH. 
EcnH J01 1 HanpHMep, HCilOJib3yew cxeuy /.$- CBII3H 1 TO 1-j loi0:&8T 
(!y Tb 3aiiHCaHa. B BH,ll8 

3 



(2.4) 

rnaBHHW npHdnHzeHHew aroro weroAa RBn&erca qHcno yqzruaaeWYx 
KOKnOH8HT B pa3JIOZ8HHH (2.4~ KOTOpoe COOTBeTCTByer qHcny pemaeWYX 
CBR3aHHWX ypaBHeHHI, U0 onaetcR 6-MepHHM . .Jtl$11epea~anaww. onepa
topow. 3rot weto.Jt Hcno~3oBanca B paOore /!6/ 

~pyrHW COOCOOOW pemeHHR ypaBHeHH8 (2.1) 8BHR8TC8 pa3JIOZ8HHe B.~. 
no 3a,JtaHHOWy OOJIHOII.Y HaOopy 0a3HCHYX ~YHK~HI, KOTOpOe CO,Jtepzzt pa,Jt 
napawerpoB, Bap~Hpyewwx raKHw nyrew., qroou WHHHWH3HpoBat~ oz~eMoe 
3aaqeaze raw.Hn~TOHHaBa B (2.1). T8KHe nonYTKH AenaHHc~ pa,Jtou aBTopoB. 
CpeAH HHX WY ynoYHHaeu BaKUaHa H Octepua 1201 , Koropwe ycnemHo 
OOHCaJIH H8CKOA~KO OC00eHHOCTel R.Jtpa 66i , HC00~3f8 CHHY, B38TY8 
H3 ABHHHX no pacceaBHil. 

llpeHw.y~eCTBO BapHa~HOHHOrO M8TO,Jta 3aKJIJlqaerca B B03W.OZHOCTH 
BB8l8BH8 npoctYX 6a3HCHYX ~yHK~HI, HO B oO~ew. cnyqae TPYAHO 0~8HHT~7 
HaCKOJl~KO XOpom TaKOI llO.li;XOA (3a HCKJlllQ8HH8M OllHCaHHR 3HeprHH). B 
Be,JtaBHel paOore B.H.RyxynHHa H AP· /!7/ Hcno~3yerca HaOop 0a3HCHHX 
~YHK~I, KOTOpYe ocodeHHO Y.Jt00HW AHB HamHX ~enel. llOHHaR 1.~. 

IYpamerca B nep811.8HHHX ~ H .f.< C llOMODt~ll pa.J{Jrfan~HHX ~HK~I 
rayCCOBCKOrO THna: 

(2.5) 

B ~BTHpyeuol paOore onHcauze aaeprHH OCHOBHoro cocroaaza taKoro ze 
gaqecrBa, KaK H B paOore /!6/ , a uoHonon~Horo ~op~aKtopa AaZe 
nyqme. 0.JtH6KO 3aloi8THM, qro 3HeprHH ,JtpyrHX COCTOBHHI Ha l MaB 3aBYWe
HY H KJiacrepH3a~R d+ fi B OCHOBHOW. COCTORHHH COCTaBJia8T 65~. 
HBnaerca JIH aro peayn~rarow HcnOJih30BaHHa CJIHwxou MaJioro Oa3HCa HJIH 
H8CKOJlhKO H~H3HQ8CKoro BH00pa OOTeH~Ha40B, nOKa H88CHO. COrJiaCHO 
paOote /!7/ HcnOJlh3yeWYe B ael norea~zanw .JtallT xopomee onzcaHHe 
pacceaaza B paccwarpHBaewol oOJiacrH aaeprzl. 3awetHw, qto oO~ewawl 

rzn cnHH-opdHtan~aoro noreH~Hana uozer Our~ npHQHHOI y&a3aHHHX Bwwe 
OTKJIOH8HHI, B TO ze BpeMR HaM KaZ8TCR, QTO TaKol BH00p da3HCHHX 
~YHK~HI B (2.5) nyqme npHCOOC00JieH AnR BOCnpOH3B8,Jt8HHR Koppeng~HR, 
oOycnoBneaaux NN -B3aHUO.JtelilcTBHew, qew rJ.-/1/ B3aHMO.JtelcrBHeM. 

3. q,OPM~aKTOpH peaK~H 

Paccw.orpmt peaK~Il nepe3apRAKH c nepeBoporoM cnHHa A {~i, 611e)B. 
QrpaHHqHBaRC~ TOJI~KO ~eHTpaH~HHMH KOlolllOH8HTaMH, B36HMOl81CTBHe, 
KOTOpoe BH3WB68T peaK~Hil, MOXHO B OO~eM BH,Jte 3allHC6T~ CH8AYil~HM 

oOpa3oM: 

v = z::::. v. 
P,t pt ' 

(J.I) 

Vo = srs~)L:; G-sT (-t)l1s+11,- ~~ (p)< (f) r_T (p) r; (f). 
r'f S'r f'1sf'1r S 'S 'M,- T 

3.Jt8Ch HH,Jt8KCY t ~ p HyMepyllT "aKTHBHHe n qacTH~ R.Jtpa-MHW8HH 
H HaJierall~ero R.Jtpa ''OOTBe rcrBeHHO, S(SPf) onpe,JteJiaer pa.JtHaHhHYil 
~opuy B3aHMO,JteiCTBHR H 3aBHCHT TOJlhKO OT OTHOCHTeJihHOrO paCCTORHHR 
SPf uew "aKTHBHHMH" qacrH~aMH. Ey,JteM HCllOJlh30BaTh od03HaQeHHR 
KOOPAHHaT, YKa3aHHHe Ha PHC.l. 

N 

P:Hc. I 

r,Jte KOOp.li;HH6TY ~ H y H K03~H~HeHTH Clp 

JieHY B (2,3). 

,) 

. (3 .2) 

H ~P onpe.Jte-



~na pa3,neneHHH nepet.teHHWX y,no6HO HCllOmb30BaTh ~yphe-pa3no•eHH8 

~OpM~KTOpa 8 (Spt): -__.., L ftiJ Z )~ • ' 
S(Sp+) ==felt. L (217)5 KK e(lc) (4TT J" (O,K>t)Je(I,Ky) ~ 

'r'fl' 0 (3.3) 
llr 11L,. 114-

" "" . . . A+t +i.r-L,_ A e L .v 
•JL (K?.)Jt. (K'l+) L ~~ ( J.oeo/LpO/\L~OLpU/L.,_O)* 

'l + .r.,7T LJ.; 

* L/11f.~ 
~(L'l11'ZLf11'"t /Lpt1L,.)'( JW (r)"!/

1
e.,. 'Lp(R,y)'( ('4), 

Z''% n 4+~Lt 

" .t.:? e = r.ze~t) , 

/1.1Lp11p( ... A [ v ... v "~ 
J ).e K' ':/) :: 1). (X) • I~ ( 1J) Lpl1p 

00 

j(K> =4TT fsrs)J~ (lfs) s 2ls. 
0 

TorAa ,J.JIH B3aHMO,J.elcTBHR v~ nonyqaeM pa3noxeHHe 

..., z. . .Mt-L" 

VIJJ_ = C rz!.;s JdK K2
J(K) Grr ~ff)dt. (K'l)<ft(tlt.)'- • 

fT srAeL7 t..pL.f 0 z "' 
Ji>Itf1rMp11r111- (3.4) 

""" " ~ft,.SJ.'lt v* ~(-1) Lt"~-J;.). Uz.lpooeo;~.poXLzOLptJ/L.;O)/ ~, / (L~IfrJ,.!tp/ -{If,) It H (i) .... 
-llT 'f z 'I z"7 

•(-/1P'I1'(f.~-l1p(X,!f,KJ>) (-1) Hr r_~r (r) ~<,.Sf.(,.) z;; (f), 

rAe 
"'~3p-11p z · ., ~r ' ~.J 

V/).e ' (~<;J,I)P)'"'&"J J,/"pKX)Je(tJpKJ<)f Y P(Jy)'rJ(fJ7f."tlp' 
' .4e (.J.5) 

r:4S~(f) =/t rr (7,.r rr-S(f)J . 
1ft. f 1f N+ 

h 

" 

peaKUHH nepe3ap8AKH MW pacc»atpHBae» ttaK npawoe aeynpyroe 
paCC8RBH8

1 
B npouecce KOTOpOrO npOHCXOAHT H3M9H8HH9 cnHHOB H H30CllH

BOB yqaCTBY~~HX ftA8P (eM. no,npoOuee paOOTH /12;21 ,22~ ) • KaK 
cne.r.ctaHe npHHatoro aa»H cnocoOa onHcaHHR a,llep Z; H lie, ayttnoau 

o( -qaCTHUW He npHBKMa~T yqaCTHR B peaKUHH. 
B M8TO,J.8 HCKaS8HHiiX BOnH aWnHTY.Jla peaKUHH ·Tit· 3aiiKCHB8.6TC1i 

B BH.J.8 
r J'v(-)*"r- -) nr-Jf I+)(- -; _/. 'fL = "I Kj, 'Z r. l l K.;, ·z q'l' 

(3 .6) 

r,~te 'fl (/) - HCKaXeHHH8 BOnHH 1 onHCHBa~-He OTHOCHT811bH08 ABH~8HH8 
a,J.ep BO BXO.J.HOM (BHXO.JlHOM) KaHane, J?(7} - ~opN¢aKTOp peaKUHH 

P(iz) = .z= l;y-< BA /VH /A a 7 · 
P1f 

(J. 7) 

3.Jl8Ch 
Tx!l - .!iKOORaH nepexo.na K nepet.teHHH» X H g. 

PaccwotpH» cne.ny~~He t.tatpHqHue 31let.teHtH: 

'(" Ig M8 Tg Hr,l-7 ~~~~::tp,-ffp('S!fN)Z"~r (p)/J;,tto 7;,11,-q 7-= 
/ (3.8) 

- (j; I . r· 1-r "'"s~ T . ) - affo rp-ltp '1;.!11.) J;,ltrq T-!lrt'lllr~)£1 Ae' (K ' 
J 

~s~ T 1 II wJ~SJio 7: 
Sal >.e' (K) = ~ <~~6:E. "'At (X,!f.,K,f>)T (p)jj.Tqlq >' (3.9) 

I 4& 1A p 

7' /. r-r~t -'lt') ,,,..s~ T I r -r 
<Iaffa'sltrs T rz} ~ (f}~ff) "AifA'Attr,.,/' = 

(3.10) 

:: (JAff,. ltf.r /JBM,.)(T;.Itr Tttr/T..ff-) t/ts'i, T('l) 
A IQ • 'Ts <7 AI) 'f ' 

t/+n;.,r('Z,) = ~ <I T..f{z= b('Zf -l/) ~sr,./,l,..l/t~h.h_ l7 (3.II) 
<1AB ,. I f. l3 13 ~ ?l. lr/L cr/p ~ 14 • 

13 8 f
1 

Tor.na,no.r.ctaanaa (J.5) H (3.8)-(3.11) B (3.7), nonyqH» 

F(if) = .r= (JAIIA Ji. tt,. I Is Its Xli,1t1 lp!tp /J;,Iftt)( Lzlt~ JPifp/~'f.{. i 2) 
..7;1,_ Lz 
11,1ft11r • -Lz v,.. (z) F LzJpJ,. (z) 

.,. L ~~ltz ' 

7 



r,D;e 

llo B03WOSHOCTII YH CTapanMC» COXpaHIIT» y,D;aqHJie 0003HaqeHIIR 
paOOTW / 2I/ • 

Jf 11 Jj. oOoaHaqaiiT woueHTY, nepe,Jtasaeuwe B npottecce 

peaKttHH HaJieTa11111ewy B.ltPY 11 II,D;py-uHmeHH, a Lr o0o3Haqaet 

H3W8H8HH8 WOM8HTa OTHOCIIT8JI»HOrO ,JtBIISeHIIII CTaJIKIIBaii~HXCB R,Jtep. H3 

(3.I2) H (3.I3) nonyqaiiTCB COOTBeTCTBYII~Ke npaBIIJia OT0opa: 

,_1 (7,; TJl) il(1,4TT8 ), (J.I6) 

L1 ( JQ .1f JR ) ' ll(L,.$7p)' LlJ'at = (-.t) Ll' ' 

1!J (JA~JB) 4 (L,. S J+) , - Lf 

' 
Ll ~8 - (-1) ' 

4(.Ji,~L~) 1J.. ( LP Lf Lz) , 
1. 

' 
4 ~~·4~8 = (-.1) 7. 

8 

j 

~ 
tl 

KaK yse otweqanoc», B Ta&OM no1xo.~te MY yqHTHBaeM Tpexten»Hwe 

uactepHue a4JclleKTY B B,D;pax G~/ 11 He. noatOMY ~op~aKTop F('i) 
(3.7) coAepxHT 9-MepHHe HHterpanw, a He 6-MepHwe, KaK ato Owno 

B npHOnueHHRX paOot 12I •221 • Eo nee toro, ,D;axe B npe,~tene ~.t =0 
(No- ?~Cot'/) YH He nonyqHM peaynbTaTY 3THX paOot no yKaaaHHolt 

npHqHHe. Taw He MeHee npe,D;cTasneHHe p~an»Hwx s.~. 6£' H 
6
Aie 

qepe3 CYMMJ rayCCHaHOB n03BOJIR8T npoBeCTH HHTerpHpOBaHII8 B HBHOW 

BK,D;e II npHITH K OAHOKpaTHOWY HHTerpaJiy no KOOp,D;HHaTe ~+ • Pacp~7~ 
mew Oonee no,llpOOHo np!IBe,~teHHYR MaTpHqHwl aneweHT onepatopa ~~,. :": 

.. i.pS1> T , . ~~!."q+T+TQ 
< Lt.SlJll.( /E ~e T (p)//lqt 1a 7,; > =E. (~£) * 

P P AA ~~ A11 to 

I J: .hl l) (3.I7) 
1\JII\1\1\IIIIA;\ I' Q L . 

~ 2· .fa. Ji ~Sa S,g S" {; ~ T Lp L~ Lq < Y l J(':fl.p /1 Yt.q > Jf-

S .s~ sq Ale~ u Aqto 

~ (itz s, fz 1 r ~z 7i ljz 1 u 
Sa liz S} /'Jq ~ T j ~J iti.t Aa!,La ( K,,o)' 

r,lle 

(3 .IB) 

B cnyqae B,llep 't/ II ~e ~ H ]g paBHii I II 0 COOTB8TCT-

B8BHO • .)lJIII 060HX B,D;ep rJiaBHOI KOMnOH8HTOI IIBJIR8TCII J = 0 1 

TOrAa Kalt aepORTHOCT» i, =.L COCTaBJI88T TOJ!l>KO OKOJIO I~,n0 OittHKall 
pa6otw /I7/ • 3aweTIIW, qTo B paOote II61 npiDieC» KownoHeHTii t ,. I 

Olt8HHBa 8TC8 B 5~ 1 a t.=2 B I%. Jl,JIR npOCTOTii orpaHHqJIMCB KOMnO-

H8HTOI c L=Q , tor.~ta e~.ii=A0 ·!,:At=t'1 =o Jl S=.t 
H pa,lllla4»Hii8 HHTerpaJIW (3.I9) JierKO BWqJICJIBIITCH: 
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00 . --S',l ~-· 2 J2 v I (K,p)= IT~~ ~; B;l. ("A) e~p -t<z~~.+ ~} (3.20) 
000 000 t.(/ 'A II ~"''· ~,s4· ) 

"=JL., -to .Ill ' fii = ,Si,+lllA ' c; =~·~· · 
OdcyAHM B od••x qepTax BYqHcneaze HHTerpanoB ( 3.14) H (3.15). 

B cnyqae, xor.u;a B.~. a.u;pa-wHmesz woxao npe.u;cTaBHTb B BRAe cynep
nosz~HH oc~nnaTopawx B.~. (sanpHMep, AnR nerxzx 1.u;ep, y xoTopwx 
XO~Hrypa~OHHOe npOCTpaHCTBO COCTOHT H3 HeCKOnbKKX opdHT BHe 
sanonaeaaoro xopa), YAOdso caaqana BYqHcnHTb HHTerpanw (3.15) no 
nepeweHHOI 2'1- , a sareM (3.14) no nepeweaaol K. 

JiaB60Jiee 'ISCTO /f(SPf) Bbi6HpaiOTCH B :mme DOT8~8Jla raycca 
WIH cynepD03HUWI DOT8~8JIOB IORaBbl. ~yp:oe-o6pa3bl g ( IC) TB.KRX 
llOT8~8JIOB HM8~T npOCTyD ~OpMY, ~TO IT03BOJIHeT aHa.JIHTH~eCKH 

Bhi'IRCJIHTL WiTerpa.Jibl rro J( • ECJrn lite B.!l>. .IJ,!Ula-MWileim a~
DTCI qzcneHHO B KaKOI-HHdyAb wo.u;enH, TOrAa YAOdHO BYnOnHHTb caaqana 
HHterpzpOBaHHe no I( B (3.14), Ue BMeCTO qAB (K) no.u;cTaBHnjl (K~), 
a saTew qHcneaso B3BTb ocTaBmHicB HHTerpan no ~~ • TaxHM I 

8 ~LI 
odpaaow, Hcnonb30BaHHe npe.u;craBnesu B.~. RAep 'L! H rre B 
BHAe cynepnoaH~HH rayccHaaoB H !l>yp:oe-paanOllteHRR ARB noTeH~HanoB 
B3aHMOAeiCTBHB n03BOnBeT npOBOAHTb BYqHcneHHe ~Op~aKTOpa peaK~HH 
aHaRHTKqeCKH .1!0 KOH~a nHdO CBeCTH pacqeT K O.J!HOKpaTHOyY qHCneHHO
wy HHTerpRpOBaHHD. 

I~ ( 6 , G )I+ 
4. flpHMep pacqeTa ARB pea~HH C if,, llll N 

B paccwaTpHBaewow npHwepe .u;owHHHpyDT nepeXOlY B ocHOBHOe 
f+ -COCTOBHHe II B03dyQeHHOe J+ -COCTORHHe (c 3HeprHel B03dyue

Hlla 3,95 MaB) ftlpa 1"N. B.~. BAep '+c H l+,v dyAelol ODHCYB6Tb ltaK 
.I!BYXAWPOqsye COCTOBHHI 361o1KHYTYX odonoqelt R.l,pa 160. MY npeHedperaew 
a44e.uau ~earpa wacc (B cHcTewax "e H lfN ),H xoppenBuHH, odyc
noBnesawe octaroqaYMHCKnBMH,paccwoTpllu B orpaHHqeaaou xo~Hrypa
~HOHBOM opoctpaacrBe p-opdHT. Hcnonb3YI L~ -cxewy CBB3H1 B.~. 
a.u;ep lit C H II, N MOKHO npe.)tCTaBHTb B BRAe / 23/ : 

/ '" t'1.s. > =C"0 /OO 7 + CLf /ff-,.., 

I lit N ::> =C0 L/tU;.- + CJ0 /10>+C2f/2.i>, 
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TOr.)ta Ani neP.eXO.ItOB Of_,.f + pa.u;HanbHaB qacTD 
HOCTH paBHa / 14/ : 

~i.t.L.t, t L 
~-tt;t bAs 0 1- ( ) 

!As (~) = YT ~'~As ?j ' 

nepexoAHOI nnoT-

( 4.1) 

4!1,( I. 
rAe xo344HUHeHTH lAB BHqHcneaw B pad ore 114/ , a KA; (2'1-) 
- npoH3Be.u;eaHe paAHaJlbBYX qactel p-opdHTanbHYX OAHoqacTHqaux B.~. 

a.u;ep U,C H lit IV • OHB BHUCMDTCB B nOTeHUHane CaltCOHa - BYACa B 
-~ WIJP- np.KdJineHHH. iviaourenb (5) noBBHJICR wa-sa asocnHHOBYX 

K0344H~eBTOB. 

B Hamew npHMepe rrpH BHqHcJieHHH ~opu~aKropoB YAOOHee caaqana 
aaanaTzqecKH npoHBterpapoBan nu K • Tuua B (3.13) ww npHXO.JtHM 
K CyM»e O.I!HOXpaTHWX HHTerpaAOB no ~, C nep~XO.D;HOI nnOTHOCTbD 
KAs ('li) B BH.u;e ( 4.1). PaccMaTpHBanHc.b ABa cJiyqaa. B nepBOM -
BSa.IU&OAelcTBH~ 1 (S) B3ato B BRAe nortJHilHana raycce. c napauet
pauH TaXJO&H se, xax B padore 114/( GJL =-18,5 MaB). Bo BTopow 
cx,yqae B31Ta cynepD03H~8 nOTeH~anOB DxaBY C .u;onOnHHTenbHHM ~ -
~yH~HOHanbHWM qneaow, CHMyJIHpym~ OdMeHHWe &44e1tTH. COOTBeTCTBYD
~He rrapauetpY dpaJ!HCb H3 padOTY 24/ , rAe OHH HCDOJ!b30BaRHCb Ani 
onHcaHHI peaxuwl aa JApax Ca. napa»eTpY onraqecxoro norea~ana 
B3BTY H3 padOTY / 25/ • 

Ha p11c.2 npe.u;cra~neaw Bwqwcneaaue AH44epeH~H8JlbHYe ceqeHHI 
peax~HH '+e(%·, ~lie )#npH aseprHH E~. = 62 MaB, xoropue cpaBHH
saDTCI c axcnepJWeHTaRbHYMH .u;aHHYMH 126i". B odoHX cnyqaax B3aHMO
Aelcnu srs) nonyqeao xopomee cornacHe ~OlJlY yrnoBHX pacnpe.u;ene
HHI KaK AnB OCHOBHOrO, TaK H Anll B03dyQeHHOrO [/:.. COCTOJIHHI JApa 

'" }/ • 3To, no Hamewy waeHHD, no.~tTBepnaeT, qTo npe.u;nonaraewwl npBMol 
OAHOCTynesqaTWI MeXaHH3M peaK~HH 3AeCb AOioiHHHpyeT. B nepBOM cnyqae 
(noteH~HaJl raycca) non:yqeuo HeDJlOXOe ODHCaHHe adCOJlDTHHX 3HaqeHHI 
ceqeawl. npw aToM noAqepKaeu, qTo lJII nepexo.u;oB xax B ocaoBaoe, Tax 

H B03dyQeHHOe COCTOSHHB HCUOJ!b30Banca OAHH H TOT ze Hadop napaMeTPOB 
noTeH~ana B3aHMOAeiCTBHR. 3Toro He y~anOCh ~OCTKrHYTl> B pa6oTef14/, 
r.u;e B.~. "Ll H 6 1/e onHCYBaJIHCh B pa~o~xax MOAeJIH odonoqex H ceqeaae 
nepeXOAa B B03dYKA6HHOe COCTOSHHe OKa3aAOCh B ~ 1,5 pasa donbme 
3KCITepHM9HT8Jll>HOrO C9~8HWI. Bo BTOpOM CJIY'i68 (DOT8~8JI KlKa.
BY) a6COJWTHYe 3Ha~eHRR BHqHcneHHHX ceqeHHI nonyqaDTCI B ,..., 5 pa3 
MeHbWe 3KCnepHMeuTaJil>HHX, qTO CB83aHO, KaK yKa3aHO B / 24/ , C Heonpe
.u;eneHHOCThm napaMeTpoa a44eKTHBHYX HYKJIOH-HYKJ!OHHYX cHn. 

I I 
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PHC .2. CeqeHHe peaxuHH 

1• E' •OM>B 

"c t6u, 6He l14N 
E • 62M>B 

~~e ( 6L/J t:.lle) ~~IV J ElfL/ = 62 11~1: 

3~BKTHBHWB CHRW B BH~e ITOTeHURana raycca; 

~9KTRBHH6 CHRW B BH~B cynepn03HUHH 
noteHUHaROB Dxasw c napaweTpauH H3 
pa6oTY 1241 

HawH npeACTaBneH no~XOA ~nB onHcaHHB peaxuHR nepesapa~RH c 

rrepeBopo:row cnHHa THna A (~~~ 611e) /3 , B xo:ropow yqHTYBallTCB 
TpeXT8RbHY8 RRaCT8pHYe ~eRTY H ~~eRTY OT~aQH B BonHOBYX ~YHRilHBX 

IIAep ~/ H G" II£' • Peay JI&Ta:rw pe.cqe:roB a a npHKepe peaxuHH 1~t: (%~We)~ 
rrpz aaeprHH 62 MaB noxasanH, 'lTO yqer aTHX ~exToB yJiyqmaeT onHca
HHe C8Q8HHI, Ta&,B cnyqae rayCCOBCKOI ~OpKW OTB8llall•ero 3a peaKilHil 
B3aKWOAeiCTBHII y~eTCII C O~HHK Ha60pOY napaweTpOB O~HOBpeK9HHO OnH
CaTb a6COJIIlTHWe C8Q8HHS nepexo~OB B OCHOBHOe H B036fX~9HHOe ~~
COCTOIIHH8 ~pa ~A/ , H 3TO np11o10e CJI8ACTBHe 6onee TOQHOrO yqera 
CTPfKTypy Qep trL/ H 6 1/e 

12 

0TY8THY e~e pas, QTO HCnOJib30BaHHe ~JIB BOJIHOBYX ~YBKilHI IIABP 
6Li H 

6#e npe~crasJieBHB B BH~e cynepnoSHUHH rayccHaHoB, a raK:a:e 
~ypDe-pa&nOE6HHR ~Jill nOT8HUHaROB B3aHYOA8ICTBHI 003BOJII9T cy~eCTB8HBO 
COKpaTHTb Tpy~08YKOCTb H o6~ey BYQHCJIBHHI ~Op~TOpOB paCCMaTPHB89MHX 

peaKilHR. 

ABTopw npHsaateJI&HY B.H.KyKyJIHHy, B.M.KpacHonon&cxouy 
tS'L • B.T ,BOpOHQ8By 3a npe~OCTaBJieHHe BOJIHOBYX ~YHKUHI I H 

rronesHHe o6c~eHHH. 
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19. 6MOCIIH3HKa 

rapeea ~.A. H AP· 
MccneAoaaHMe peaK~Hi1 nepeaapRAKH (1Ll, 1He} 

I ~?eACTaaneH nOAXOA AnA OnHCaHHII peaK~H~ nepeaapAAKH C nepeaopoTOM cnHHa 
( lJ,-He}, a KOTOpoM Y~HTWBa~TCA TDeXTenbHWe KnaCTepHWe 3~KTW H ~KTW 
OTAB~H a aonHoawx <llyHK~HIIX RAep elJ M 8 He. PeaynbTaTw .pac~eToa Ha npHMepe 
peaKUHH 14C( 81J, 8 He)'-''N npH 3HeprHH 62 M38 C nepeXOAOM a OCHOBHOe M B036y*AeH
Hoe 1+-COCTOAHHII nOKaaanH, ~TO y~eT yKa3aHHWX 3<1l<ileKTOa yny~waeT OnMCaHHe 
3KCnepHMeHTanbHWX AaHHWX. 

Pa6oTa awnonHeHa a na6opaTOPMH TeopeTH~ecKo~ <!lH3HKH OHRH. 

Gareev F.A. et al. The Study of (1LL 1He) Charge 
~A\..ildiiYC: Rt:d\..L iuu~ 

P4-82-437 

~he approach to the description of spin-flip charge exchange reactions 
{'Lt, He) is presented in which three-body cluster effects and recoi I ones 
In wave functions of 8Li and 8He nuclei are taken into account. The calcula
tion results for the 14C('Lt~Hej"N reaction at 62 MeV energy with the tran
sition Into the ground and excided 1+-states indicated that the allowance 
for the above effects improves the description of experimental data. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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