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8 pa6oTe
111 

nonyqeao peu1enne ypaaaeanH nepeaoca aeATpoaoa c aaepraeA 

HCCKODbKO COTCR M 3B B DpH6DHjf(CHHH KB£13Hynpyroro PSCC9Hil!HI. 8 IICDOnb30BSH-

BTOpH'lHh!X HYKDOHOB, Bblne-

TBIOIUH X 113 H.!lep, KOTOpaH 06ycnonneaa MHOrOKpSTHblM PBCCCHHIICM HYKDOHOB BHyT

pH S!.C:pa H pO)l{.QCff.HeM !TIIOHOB, 3Ty 'lSCTb C!TC!tTpa B .QBnbl!el!WeM 6y.QCM HS3blBSTb 

Kll CKB[{I!bl Ml! HyKn OBS!I.ilf, 

8 uacTomnel! pa5oTe l!anaraeTcP. npH5na)l(eaa:wl! MeToa pac•reTa a cero cneKT

pa ael!Tpol!os Bh!COKBX aaepr111! B nony5ecKoa:e'la:oA 3BJUI!Te. Dpeanona raeTcSJ, 'lTO 

liB DOBCpXHOCTb 3BJUIITbl !TB!IBCT HOpMBnbl!O WHpOKHI! DY'lOK HC!lTpOHOB C 3HeprHeJ! 

F.o • 3a ocaoay 5epeM pewenl!e KHHCTH'lecKoro ypasaeuHs, nonyqel!noe B Ill . OGoa

HB'lHM F 1 ( x. E l ljlyl!KUHIO cneKTpanbuoro pacnpeaeneaas nei!Tpouon Kaaanynpyroro 

PBCCCS!HHH ( B F l (X • F: ) BKD!O'lCilbl TBK)I(e H9ilTpOHbl HCTO'lHHKa). 3aag F l (X , E) , 

MO)I(Ho aanacaTb swpa)l(eaae nnsr ljlyHKUHH pacnpeneneans F 
2 

( x , E l 
H9liTpOHOB (pH G. 1); KBCKB!IHblX 

F (x,El · f dO fdx' fdF.' fdF."p.F (x', E"l 2 
( {b ( x ') (E ') (E ") l 

r.Qe X - TOD!UHHB 3ll!UI!Tbl, 

E - auepri!SJ uellTpouos, 

d
2 N (F.") 

cos8dE'd0 

.. r. cP.iE 'llx- X 'I 
cos 8 

F. ',f; ),OJ 

8 - yr.on OTHOCH TCnbHO HOpMBDII K !TOBCpXHOCTH 3BJUHTbl (nonynpOCTpBHCTBa), 
df!a2trsin8d8 

d 2 N (E") 
- a n eMeaT Tenecnoro y rna, 

- asoi!aoe nn¢¢epeuunanbuoe pacnpeaenenae KEIC Kt~Anhrx nellTpo

noa B 3DCMCHTllpllOM llKTe Heynpyroro B3BHMO.QeltCTBUH n epBI!'l

HhlX HCliTpOHOB, HMC JOIUHX 3HeprHIO E" , C S!.!lpBMI! 3WUHThJ, 

HOpMHpOBBHHOe Hll CPC<l HIOJO MI!OJKCCTBCHHOCTb KllCKll.!lflblX lle Ji-

TpOHOB, 

3 



11 

p.2(E ') 

ceqeuae ueynpyroro aaauMonel!cTBHH uefiTpoaoa Kaaanynpyroro pacceHHH~ 

s~¢eKTHBHOe ceqeaHe B38HMOnel!CTBHH C Hap8MH K8CKanH~X ael!TpOHOB, 

G (p.
2 

( E ') x, E ', E) - ¢yaKUHH pacnpeneneaaH KaCKanu~x aeliTpouoa no Tonmuue 6ec

Koaeqaoro rronynpocTpaucTaa, aa rroaepxaocTb KOToporo uop-

M8nbHO IT8A89T illHpOKHll nyqoK K8CKanHblX HeliTpOHOB C 

saepruell E ' 

B ( 1) CAenaabr cneny10mae npenrronoJKeHHH. 

}, HeliTpOHbl crreKTpa F 1 (X • E ) BMeiOT Hanpaanenae ABRJKeHHH BAOnb OCR x • 

2. BMecTo ~YHKUBB pacnpeaeneHHH KacKaAHbiX HeliTpOHOB oT Toqequoro aHBao

Tponuoro HCToquaKa acnonbayeTCH ~yHKUHH pacnpeneneHHH OT nnocKoro 

MOHoaanpaanenHoro acToqaaKa. 

YKa3aHHbi e npennonoll<eHBB MOJKHO onpaanaTb TeM, qTo yrnoaoe pacnpeneneaue 

HeliTpOHOB HMeeT pe3Kyl0 8HH30Tp0ITHIO OTHOCHTenbHO OCR X • CaMo no ce6e Bbrpa-

JK9HH9 (1) HHCKOnbKO H9 npome pemeHHH ypaBHeHHH nnn ~YHKUHH pacnpeneneHHB 

K8CK8AHblX HeliTpOHOB, 0AH8KO, HCUOnb3YH HeKOTOpblB ynpomeHHH B OTBOilleHHH tjlyHK-

UHH d
2

N(E"JidE'd{1 uG(p.
2
(E'),E',E) , MOlKHO (1} CBBCTH no K-B8ApaTyp OT 

H3B9CTHbiX tjlyHKUHl!, qTO npaKTHqeCKH HBnHeTCH pemeHHeM aanaqu, 

3afiMeMCH caaqana a~6opoM BRAa ~yaKuHu d2N(F."l I dE'd!1 • 11MeJOwancH a 

H8CTOHIUee BpeMH K8K pacqeTH8H, T8K R SKCll9pHMei!T8nbH8B HHtjlOpM8UHH ( CM., 88-

npHMep,/2-8/ ) He naeT AOCTaTOqHO nonHb!X CBeAeHHfi 06 STOll ¢yHKUHH, 0nHaKO 
d2 N(E ") 

aaanH3 38BHCHMOCTH f dfl 
•" dE • d n 

noKa3~aaeT, qTo ann ee ae aaaucnT cyme-

CTD91!HO OT SHeprHH E" . C npyrol! CTOpOH~, HM9H B BHny, q TO OKOBqaTenbi!O 

a.ac 6yneT I!BTepeCOB8Tb pacnpeneneHHe F (X • E) 3 J F (X • E • 0 ) d n . 
2 ." 2 

paaaenHM y r noayJO H SHepreTuqecKyJO 38BHCHMOCTII B d 
2 

N ( E ")IdE ' d n H aann-

meM cnenyJOmHe COOTHOilleHHH: 

d2 N ( E") 
• f(O,E")K(E" .. E') (2) 

dE' d n 

K( E" .. E') • C(E" )K (E'l 'l,. (3) 

C HOpMHpOBKOll: : 

f f(0 ,E "ld031; (4) 
." 

E" J C ( E ") K( E') dE' • n (E") 
0 

(5 ) 
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rae D ( E '')- Cpeaaee 'IHCIIO KBCKBAHbJ X HyK1IOBOB Ha OAHII 8 KT Heynp yroro B3 8HM<r

AellcTBHSI ael!Tpoaa, HMeJOm~ro saepra10 E " , c Sl.QpoM; 

1/ n - AOIISI Bel!Tf'OIIOB B 'IKC1Ie KBCKBAIIbJX HYK1IOIIOB/ 2 / • 

.llo6aanHa K ycnoaa10 ( 5) ycnoaae ( 6) : 

E" 

f C (E " )K. (F. ') F.' dF. ' ~£(E " ), 
0 

(6) 
r,Qef(E " )- SBeprJ!SI, YIIOCIIMBSI KBCKBAHbJMH IIYK1IOII8 MB

0 
H p e WaSI COBMeCTHO (5) H 

(6), nonyqaeM BhlpaJKeaae Ana cneKTpa Kacxa.rtahlx ayKnoaon: 

E' d C(E ' )K.(E) ~n(E')(I-x(E ' l]--2-x< E l (I+ E--inx(El]x 
E d E 

x l exp [-
E' 

f 
E 

dE (7) 
E(l- X(El] 

X (F.) • £(E) / n(E )E. 
( 7a) 

l1CUOIIb3ySI ABHHble pa60Tb/ 2 / 0 Cpe.QIIe l! MHOJKeCTBeiiBOCTH H SHepre T!f'ieCKHX COOT

HOWeHHSIX B KBCKB)tllbiX npoueccax, a T8K}f(e A8 HIIble / l / 0 BK1IB.Qe B 'il!C1IO BTOpllq-

BbiX 'IBCTIIU HyK1IOHOB KB83Hynpyroro pacc eaaan, Mbl Bbi'IHC1IIf1IH Jl1ISI S!Apa Me.Qa 

cjlyBKUHH x<El 'K.(E) ' C(E) ' llOK838HHbl e 118 pac. 2, 3 , 4, COOTBeTC TBeiiH O. H a 

p.11c, 5 noxaa a11bl cneKTpbl 1'1TOPH'illb1X npoToaoa, o opaayJOIUHXCH npa GoM6ap a aponKe 

paanH'IBbiX S!Aep npoTOHBMH c saepra e l! 460 Msa. To'iKll 11a STOM pacyaxe cooTBe T-
/ 2 / 

CTBYJOT p acqeTBbiM ABHHbiM p a 6oTbi • Cnnowaas Kpanaa noc Tpoeaa c noMOUihJO 

BblpalKeiiBH (7) H JlBRHbiX pa60Tbl/l / , Ha61IJOABeTCH XOpow ee COOTBe TCTBH e MeJK.Qy 

c n eKTpoM, nonyqeanh!M MeTOAOM MoiiTe-Kapno/2 / H pacqeTIIbiM cneKTPOM aa HCKnJO

'leaaeM 061IaCTH SHepraA, 61IH3KRX K H8'181Ib110l!. 3To p831IR'llle o6~SICHHeTCSI TeM, 

'ITO BblXOA ByKnoaoa Kaaaaynpyroro pacceaaaa a pa6oTe121 aaan lKeH, a pacqe T c 

HCll01Ib30B8HHeM ABHBbJX/1/ ABeT HeCK01IbKO 6onee 'lKeCTKyJO• cjlOpMy cneKTpa KB03 H-

ynpyroro pacceaaa.a. 

OnpeAen.KM Tenepb cjlyaKilBJO G [ 11
2 

(E' l x. E' • E l 
UHU MOlKIIO npeACTBBBTb KaK: 

• 06mal! BRA STOH cjlyHK-

-1' cE:'>x 
G(!l

2
(E'lx,E',E]ae 2 

B [ ,. 2 (E • ) X • E • • E l . 
(8) 

B KB'ieCTae /l 
2 

( E') paayMao B3HTb TpaacnopTaoe ceqeaae: 

5 



I' 2 ( E ' ) ~1' 1 n (E') +1'
8
(F.'){l-w(E')), (9) 

rAe " l'ln( E') - Ce'leHH9 Heynpyroro B3aHMOAeACTBBR seATpOHOB C anpaMH; 

l's ( E ') - ceqesue ynpyroro pacceSUiBR sel!.Tpouoa sa HApax; 

w ( E ') - cpeo.sul!. xocuuyc yrna ynpyroro pacceSUiHR. 

CaeAemiR o aenH'lHHax I' (F.' l BMeiOTCH a pa6oTax
19•101• Ha puc. 6 rpaljluqecxu 

2 

npeAc r aanesa aaBHCHMOCTb I' 
2 
(E) / I' o.nR )!(eneaa, Bb16op BBAa ljlyHKUBB 

B [I' ( E') x , E ' , E ) IIpOB3BeAeM BCXOASl B3 cneAYIOIUB X ljlaKTOB: 
2 

1. 3H8'lHTenbHaR 'l8CTb CU9KTpa K8CK81lHbiX HeArpOHOB ne)!(BT B o6naCTB asep-

rHH 10< E < 100 Maa, xapaKrepuayiOmellcR yaenuqeuueM ce'leiiull aaauMo-

Ael!cTBBR neJlrpouoa c RAPSMH nps yMeBbmesun asepruu. 

2. 3ljlljleKTHBH09 C9'19HB9 BbiB9A9HBSl nnOTHOCTl! UOTOK8 B9liTpOBOB 1 paCC'iHTaH-

HOe Ha OCBOBaHBB MOilenH KB83Bynpyroro paCC9RBBR, TaK)f{9 yaenH'lHD89TCB 

/1 / 
c yMeHbmeHHeM aueprHs • 

3. MHO)f{9CTB9HHOCTb nropB'lHb!X uyKnosoa, Bb!6uaaeMb!X ua BAep KaCKSABbiMH 

Hel!TposaMH, OTBOCHTenbHO B9B9nHK8 . 

4. Hcro'IBHK KacxaABbiX sel!.rpouoa pacnpeAeneu no Tonrunue aaiUHTb!. 

5. Ha U.Il. 1-4 cne~tyeT, 'ITO KaCKaAHbi9 H9ATp0Hbl 6yAyT BaXOilHTC!I Ha AOCTa

TO'iBO 6onbmHX TOniUHHaX 3aiUBTbl B KBa3HpaBHOBeCSOM COCTOSUiBB C seArpo

BaMB KB83Hyrrpyroro p8CC9RHHII, T.e. CJl9KTp K8CK8ABb!X H9ATpOHOB B ItaKOl!.

nu6o TO'I:Ke 3aiUBTbl o6ycnoanes B OCBOBSOM K8CK81lHb!MB seATpOH8MB 1 p0)f{

ll9HHbiMB B HeKOTOpOA 0Kp9CTHOCTH 3TOA TO'lKII. 

6. Ocna6nesue rrnorsocTB rroroKa sel!.rpoaoa aa se6onbiUBX Tonmusax xapaK

repsayeTC!I ljlyHKilHSA, HM910IU911 BJIA: 

-I' X 
G(l'x),.e O+al'x). 

( 10) 

npBHIIM8!1 BO BHHM8HB9 H3nO)f{9HH09 1 UOnaraeM: 

B [ I' 
2 

(E ' ) x , E ' , E ] • 8 ( E- E ' ) [ I + a ( E ' ) I' 
2 

( E ' ) x ] . (11) 

Bonae aKKyparuo cneAO!Iano 6b! npeAcTaBHTb ljlyHKUHIO B [I' 2 ( E ') x • E' , E J B 

T8KOM BHAS: 

B [I' ( E ') x , E', E ] = 8 ( E- E') + a ( E') I' ( E') x J( ( E'-+ E ) , 
2 2 

6 



rae K ( E ' .. E) - saepreraqecKnJl cneKrp ael!rpoaoe, Bbtnerarowax ua mwp npn 6oM-

6apaapoeKe ax Hel\rpoaaMa c saeprne11 F.' • 

napaMerp a(E) 
aaxoauM aa ycnonag 6ananca s aeprn v. : 

E 

fp. (E)G(p.n(E ' lx,E',E] E (E)dEaE 0 in • a b 

rae 

E ( E ) = F. ( F. ) + E* ( E ) + E ( E ) 
• b z 0 

F;z (E) - SHeprag, Y HOCHMBSI BrOpH'lHbl MH 38PIDK6l!Hb!MR 'lBCrnuaMS, B~•neraiOIUHMH 
aa ll.llpa , 6oM6ap.ctnpyeMor o nel!rpoaoM c saeprael!: E ; 

E*(El - saepran aoa6y~aeaag ocraroqaoro napa; 

E0 (El - snepr as orpwea eropaqawx HyKnouoe. 

noacraenga ( l1) a ( 12), uaxo/UIM: 

a (E) ~ - -..::E:.__ __ - I . 

( 12) 

E (E) 
ab ( 13) 

Bwqacneaaaa aa ocaoee aaanwx12 1 ann naep Me.QH ¢YIIKl!lfa al E) 
ua pnc, 7. 

nocne caenanublX KOHKperaaauai!: oruocnrenbao eaaa ¢YHKuan 

p. 2 ( E ') / x- x ' / G ( ll 
, E', F. ] 

c os 0 

npeacraeneaa 

Bbipa~eaae ( 1) Y*e aonycKaer 'lHcneanoe HHTerpapoeaane, TBK K BK F 
1 

( x ',F.") Bbi
'lacn nerca c or nacno11 1• 

nng npaKraqeCKHX pacqeroe 'lerwpexKparaoe B!lrerpapoeaaae npencraenger 

co6oJi 6onbwoe aeyac6crao. nos roMy aa~e 6yayT aano;KeHbl ueKoropbie y npowe

HIIH a oruoweua11 npoueaypbi aurerpapoeaana ( 1), Koropble 6ea cywecreeauoi! rro

rpewaoc ra ncaeonnr noanaaTb Kparaocrb BHTerpupoeaaua e (I). 

BocnonbayeMcn caaqana reM o6croHrenbcreoM, qro ucro'lHHK KBCKB.ctHbiX nell-
rpouoe pacnpeaenea no ronwaae nonynpocrpaac rea, 

Yqurhman, 'lro cneKrpanbaoe pacnpeaeneaue F1 ( x '.F.") orHocurenbuo cna6o 

38BHCBr Or KOOpaHI!Brbl x , MO)I(HQ B ( 1) BMeCTO F
1 

( x ' , E ") B3arz, t: )( x ' , E " ) 
cornacao ycnoenro: 

7 



F( l) (X' • E " ) - F (X • E") 
I I 

Eo 
f F (x' , E"ldE" 

0 · ' ( 14) 
E o 
f F( x ,E"ldE " 

0 I 
E 

Ha oT.tte nhHbiX yqac TKax TonmHHhi aamHThi nnTerpan0r F
1 

( x. E l dE MO)f(HO an-

- fL (E )x 
npOKCHMHpOB8Th 3KCHOHeHUHBnhHOfl cpyHKUHefl e 1 0 , napaMeTp fL I (JC 0 ) 

KoTop oll onpe.ttenHeTC H, nanpnMep, cornacno
1 1 1• noa ToMy B ( 1) oenaeM a a MeHy 

F ( x ' , E "): 
I 

F (x,E"l~ 
I 

-!l (E ) x' 
e I 0 

F, (x,E")efLx 

B ( ll x • Eo l 
(15) 

8 (fL X • E
0

) e C 'I'h cp8KTOp H8K0Ufl8HHH UflOTHOCTH UOTOK8 u e i!TpOHOB KB83Hynpyi"OI"O 

pacceHHHll I ll. Ha pnc, 8 ,9, 10 rpacpaqeCKn npe ACTasneHbl cpynKUHH B (fL x. E 0 l 

B bl'lHCneHHble Aflll M8TepuanOB C paanH'lHbiM 3H8'18HB8M KOs cpcpHUH8HT8 KB83Hynpyi"OI"O 

paccel!HHll 71 I ll 

3 anaweM Tenepb ( 1) c y'leTOM (2), (3), (11}, (15): 

E 
F (x,E) -K(E) fc(E"lF

1 
(x,E")d E f 

2 
E 41T 

-fLx( fL2(E) 

ll o .. 8 
xl[1-e 

-.(E)"' X 

ll 
2 

(E) 

ll cos 8 

_ll_,_, 

- "' 
][ 1 + 

- fLx ( ~"2 (E) 

ll 000 8 

co,fJ( 

1 -

~X 
ll2(El llt <Eo l -
ll cos 8 ll 

a( E) l-
1-'t (E ol 

cos 8 

"'2 (E) 

fL~) 

ll 
I 

(16) 

Ha OCBOBaBHH A8HHhiXI 2 1 cpyHKilHIO f(8, E " ) C'IBT88M He 38BHCl!llleJ! OT E" H 

npeACTaanBeM ee KaK: 

0,2 + 0,83 cos 8 + 1,81 cos 
5 8 • 

2rrf(8)-

0,2 + 0,15 cos 8 . 

8 

0<8< IT 

2 

_!!_ < 8s_rr 
2 -

( 17), 



0ueHKH ITOKB3h!BBIOT, 'ITO UpH HHTerpHpOBBHHH B ( 16) no (} aOCTBTO'IHO y'leCTb 
8 

" " yrnhr 0 5: S. - 2- , TaK KBK HHTerpapoaaaae OT -
2
- ao " aae T BKnaa, ue npeah!-

waiOmar1 5% oT acero aaaqeHHll HHTerpana. 3aMeTHM, 'ITO anSI 6ecKoae•moro 6apbepa 
Tonmaaolt x 

HHTerpHpOBBHHe H006XOaHMO UpOH3BOaHTb B HHTepaane 0£ 0£"/2. 

HHTerpHpOBBHHe no 0 
Bbl'!Hcneaas UOKB3b!BBIOT, 'ITO c norpewaoCThiO, He npeobiWBIOII!elt 10%, MO)f{HO 

a (16) aaMennTb nyTeM aaeaeaHs cpeaaero 
Kocnayca 

Dhi'IHCnl!eMhlX cornacno ( 16) H nyTeM HCUOnb30BBHHSI aenn'IHHhl cos 0 

UHH f ( 0) , onpeaensmMolt Bhrpa)f{eaaeM ( 17) , H !j>ynKUHH 11
2 

(E) I 11 

aoa aa pHc. 6, nonyqeao aaaqeaae c os 8 = 0,83'3. 

. Jlng !j>yHK-

0KOH'IIlTenbao pa6oqee Bhipa)f{eHHe anl! F ( x • E ) aannweTc ll KaK 

"/ 2 
E f2"f(O)sin0d8 F (x,E) =K(E)( tc(E")F Cx,E")dE .:.0 _____________ _ 

2 E I 112 (E) X 

x I [ I - e 

112(E) 
-11x( -

11 000 8 

11 I (E 0) 

11 

11 

]( I + 

- 11 x { 11:a (E) 

11 ;;;o 
e 

rae 
J h f ( 0) sin 0 d"O a 0,875 . 

Jlnll Tomunu 11 x >> I nonyqaeM: 

Eo 
F.(x,Ela~e(E)[ fC(E")F (x,E")dE] 

• E I 

X [ I + a (E) 

9 

1-

a (E) 

11 I ( E o ) -;;;;;--o--
11 2( E) 

I. 

d 8 

(18) 

J -

X 

(19) 



Ha pac. - 11 noKasaao cneKTpanbHoe pacrrpeaeneaae aeATpoaoa awcoKHX saepraA a 

samaTe as *enesa, aa KOTopy~ naaaeT nnocKHA MoaoaanpaaneaawA rryqoK aeATpo

aoa c saeprnei! 300 Msa. nocTpoeaae rpal)lHKOB npoasaoaanoch c acrronhsoaaaaeM 

aaHHWX/1/ H BWP8*9HHH (18). napaMeTpbl K(E) C(E) ,U TJ 6panHCb ann Haep Meaa, 

0TaenbHO ClleKTp Hei!TpOHOB KB83Kyrrpyroro p8CCeHHHH K ClleKTp K8CKaaHHX Hei!TpO

HOB rrpaaeaeahr aa pac. 12 nnH Tonmaabr p. x •14. Ha STOM *e pacyaKe rroKasaa 

paCC'tH TBHHhifi cornacao/ 11 I crreKTp rrporoaoa. 

Ha pnc. 13 rroKasanhr paccqaraHHhre cneKTphr ueilrpoaoa ua Torrmnne p. x • 14 

ann pasrra<tHhiX uaqanhHbiX snepruil Eo . Cymecraoaaaae acHMITTOTH<tecKoro npea-

craane uan anH F
2 

( x. E) rrpn p. x» I CBHaerenbCTByeT 0 KB83Hp8BHOB9CHOM COCTOH-

HHH B 311IUIIT9 Me*ay 119fiTpOH8MH KB8311yl1pyroro pllCC9SIHHH K K8CK8allb!MH HefiTpo-

HllMH, 

Ha pac. 14 rrpnaeaeuo cpaaaeane paccqnraaaoro crreKTpa aeiiTpoaoa ann Tonma~ 

Hhi Jl. x • 14 l F. 0 c3QO Msa) c pac<teTHhiMH crreKTpaMa, rrpaaeaeHHhiMH B pa6o·.-

rax1121 H 113 / anSI TOniUHHW 38IUHTbl 460 CM H3 TH*enorO 6eTOHll C rrnOTHOCTb~ 

3,85 r / CM3, npn llOCTp09HHH Cll9KTp8 HCllOnb30BilllOCb 3111l'l9HB9 KOsqx\JH LlH 9HT8 KB83H

ynpyroro pacceHRHSI anH yKa3aHaoro 6eroua , paanoe 0,56. 

BaeaeM aenH<tHHY B 
2 

( p. x • E 
0 

E E 

B
2
(p.x,E

0
) c /F

2 
(x ,E )dE/ /F

1
(x,E )dE, (20) 

20 20 

KOTOpllH XllpllKTepnsyeT OTHOW9HH9 nnOTHOCTH UOTOK8 KllCKilaHWX HefiTpOHOB K rrnoT

HOCTH OOTOK8 HeiiTpOHOB KB83Hynpyraro paCC8HHHH, HH*BHH rpaHHOil HHTerpHpOBilHHSI 

-20 MsB COOTB9TCTByeT nopory pe8KU>IR C 
12 

-+ C II , 'lllCTO HCllOnh3Y9MOil B Ollb!TilX, 

Ha pnc. 15 rrpenc raaneua saaaCHMOCTh B 2 <~ ,E 0 l , awqacneaaaSI cornacao (19) 

II (20). 

npa pacqere acrronbsoaanacb ljlyHKUHH pacrrpeaeneaaSI aeArpouoa KBasaynpyro

ro paccenHHH, COOTB9TCTBY~lll llH Jl. X - 14. CneayeT 38M9THTb, 'tTO CHMBOn ~a o.( ... Eo) 

HMeeT y c nOBHhlil xapaKTep. 3TO 06bHCHSI9TCH TeM, 'ITO ljlyHKUHH 

Eo 

f c ( E " ) F, ( X • E " ) d E " 
E 

E 
f F

1 
(x ,E" ) d E" 

20 

10 



3a C'l:eT ·nocreneaaoro CMS!T•tesna 

cneKrpa F1 ( x .E l a, cne.oosarenbao, yMeabwesaa cpe.oaelt MBO)I(ecrseaaocra Kac

Ka.QHbiX aeltrpoaos. H3Meseaae sena'l:HHbl B 2 ( fl x • E 
0 

l no ronwaae 3BWHTbl y.oo5-

ao xapaKrepa3oBaTb sena'l:RHOl! 
8 

a( fl x ' Eo l • .llnu saepraa E 
0 

•300 Mas STa 
B!l_( oo , E0 ) 

3BBHCHMOCTb ITOK838HB HB pac, 16, Ka!t ITOK83b!BBIOT Ol(e HKH, 3TOI! 3BBIICIIMOCTbiO 

oe3 cyweCTBeHHOl! ITOrpeWHOCTJf MO)I(HO ITOnb30BBTbCH B ana .Opyr!IX 3HB'l:eHI!H E
0 

TBKHM 00p830M, H3Meseaae ITITOTHOCTH ITOTOKa Hel!TpOHOB Bb!COKHX 3 11epra l! 

no Tom.uaae 3BJUI!Tbr onpeaenaerca ¢YHKuaelt F ( x , E l 

E 
0 

0 

) [ 1 + 82 ( fl X. E 0 ) J • 

(21) 

(22 ) 

8 0 ( fl X , E 0 ) - cPBKTOp HBKonneaaa ITnOTHOCTH ITOTOKa H&l!TpOHOB C 3Heprael! E > 20 Msa. 

AsTop Bblpa)l(aeT 5onbwyJO npu3HaTenbaocTb M.M. KOMO'l:Kosy 3ll coaeTbl a 
3BMe"lBHHH, 

n a T e p a T y p a 

I. M.M. KoMo'l:Kos, B ;c. Cba"tes. OpenpaaT OH.HH P2-3315, .ll.yoaa 1967. 

2. N.Melropolis et al. Phys. Rev.,_!!,~ 185 0958), Pbys. Rev.;.!10, 204 (1958). 

3. n.c. A)l(rapeJ! II ap. OpenpHHT OH.HH P - 270, .llyoaa 1959. 

4. B.H. Ko'lxua 11 ap. OperrpaaT OH.HH P-1713, .llyoaa 1964. 

5, ¢.0 . .lleaacos a .op • .H.oepaas ¢uaaKa, L 329 ( 1965). 

6. H.W.Bertini. ORNL- 3383. 

7, ].Hofmann, IC.Stranch. Pbys. Rev ., 90, 449 0953). 

8. ].Hadley, H.York. Phys . Rev., 80, 345 0950). 

9, Von H.J.Langman. Nukleonik, ~· 201 0961) . 

10 . .ll.n. Bpo.oep a .op. B eToa s 3awaTe B.Qepablx ycraaosoK. M., AToMaa.oaT, 1966. 

11. B.C. Cwres, OperrpaHT OH .HH P9-3269, .ll.yoaa 1967. 

12, M.M. KOMO'IKOB, B.C. CbJ'Ies. OpenpaaT OH.HH 1167, .lly5aa 1963. 

13, S.J.Lindenbaum.Ann. Rev. Noel. Sci.,.!!, 213 0961) , 

PyKOITHCh nocTynana a 113.QaTenbcKafi OT.Qen 
14 BOHopg 1967 r, 
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