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B pa6oTe111 noKa3aHa B03MOmHOCTb '94eHKH paAHaLtHOHHOH o6cTa
HOBKH H aa~HTbl npH B3aHMOAeHCTBHH penRTHBHCTCKHX RAeP c.se~ecT
BOM c Hcnonbaosa_HHeM ·HaKonneHHOH HH<!>opMa4HH o napaMeTpax noneH 
Hany4eHHH, 06pa~y10~HXCR npH saaHMOAeHcTBH11 npoToHoB c RAPaMH. 
B HaCTOR~eH pa6oTe npoBOAHTCR AailbHeHwee o6oCHOBaHHe H cosepweH
CTBOBaHHe MeTOAa 3KBHBaneHTHblX npoTOHOB/ 1/, HCXOAHb!~ ypaBHeHHeM 
A11R KOTOporo RBJlReTCR _.,,. ,, 

tA"'Nfp, 
, .. /1/ 

rAe f A 1-:1 tp - . aHa47HHR n:apa!"1eT_P~ none_H Hanr.4~~-HR /H~npHM.:P,. 
()lrnoeHC, A03a/, o6pa3YIOl:\HXc'R' npH . OAHOM. HeynpyroM B3aHMOAeHCTBHH 
RApa-cHaPRAa C RAPOM-MHWeHblO, H OAHOro Heynpyroro B3aHMOAeHCTBHR 
npoTOHa C TeM me RAPOM COOTBeTCTBeHHO, YT04HeHHaR Ha HaCTOR~eH 
CTaAHH pa3BHTHR MeTOAa 3KBHBaneHTHblX npoToHo's ()lopMyna A11R '"41-1c11a 
3KBHBaneHTHblX npOTOHOB /B TenecHOM yrne 411 /Moil<ei- 6b1Tb npeA

CTasneHa B BHAe 

N. A1/4+ (A
0

- 1f•60;D78 [ln Am-1,85L /2/ 

rAe AC H Am - aTOMHble aeca RAPa -cHaPRAa H RApa-MHWeHH COOTBeTCT
aeHHO. <i>opMyna /2/ a npeAenbHOM cny4ae Ac .. 1 AaeT omHAaeMylO ae-
11H4HHY N = 1, TOrAa KaK aHanorH4HYIO ()lopMyny H3 pa6onl / I/ He11b3R 
6bl110 npHMeHHTb npH AC .<4; KPOMe Toro' AOCTYnHble HaM 3KCnepHMeH
TaJ1bHble peay.n!,TaTbl nyi..iwe onHCblBalOTCR ()JOPMYilOH /2/ HaCTOR~eH pa-
60Tbl. Peaynb TaTbl 3KCnepHMeHTOB /CM. , HanpHMep ,/ 21 / CBHAeTeJlbCT
BYIOT 06 OTCYTCTBHH CKOJ1bKO-HH6YAb cy~eC:TBeHHOH ·aaBHCHMOCTH N 
OT 3HeprHH RApa-cHaPRAa, npH 3TOM cneAYeT HMeTb B BHAe, 4TO 
eCJlH napaMeTp t A onpeAenReTCR K·Ba3HynpyrnM HJlH KaCKaAHblM npo-
4eccaMH /()ln10eHc, A03a KaCKaAHblX 4aCTH4/, TO 3HeprHR npoTOHOB npH 
Bbl4HCneHHH . (p npHHHMaeTCR paBHOH HJlH 6nH3KOH 3HeprHH RApa-cHa
PRAa Ha OAHH HYKilOH' a ecnH t A onpeAeJlReTCR HCnapHTeilbHblM npo-
4eccoM /ce4eHHR o6pa30BaHHR OCTaT04HblX RAep/, TO 3HeprHR npo
TOHOB npH Bbl4HCJ1eHHH fp npHHHMaeTCR paaHOH HJlH 6nH3KOH 3HeprHH 

RApa-cHaPRAa, 
3~BHCHMOCTb N OT yrna Ha6nlOAeHHR KaCKaAHblX 4aCTHLI, BHAHMO, 

HMeeT MeCTO / 1/, OAHaKo AaHHblX H 3KcnepHMeHTa, H pac4eTa HeAOCTa
T04HO AilR ycTaHOBneHHR 3TOH 3aBHCHMOCTH B RBHOM BHAe. 

CpaaHeHHe AH()l()lepeH4HaJ1bHblX nonepe4HblX ce4eHHH o6pa30BaHHR 
HeHTPOHOB npH B3aHMOAeHCTBHH HeoHa C RAPaMH, pacC4HTa~HblX C no
MO~blO / 1 / ·, C H3MepeHHblMH noKa3blBaeT/ I/ YAOBJleTBOPHTeilbHOe cor na
.cHe B o6nacTH_ 3HeprHH HeHTPOH_OB E HH)l{e ~HeprH~. Ha OAHH HYKilOH 
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HaneTalO~ero RAP.a - CHaPRAa Eo H 3aMeTHOe 3aHHmeHHe pe3Y11bTaTOB 
pac4eTa np1-1 E > Eo. nocneAHee He CKaablaaeTcR cy~ecTBeHHO Ha pe
aynbTaTax 04eHKH paAHa4HOHHOH o6cTaHOBKH A0_3a~HTbl npH pac4eTe 
A11R yrnoa 0 6onee 30° K HanpaaneHHIO RAep-cHaPRAOB, OAHaKo c yae-
11H4eHHe·M·i-o11~HHbl aa~HTbl HeAOOLteHKa BeJ1H4HHbl ()l1110eHca HeHTpOHOB 
H A03bl, OC06eHHO nOA MailblMH yrnaMH, CTaHOBHTCR BeCbMa Cy~ecT
BeHHOH, KaK 3TO 6yAeT noKaaaHo B AaJlbHeHweM. 

C 4eJ1blO yny4WeHHR /}OCTOBepHOCTn 04eHKH paAHa4HOHHOH o6cTaHoB
KH no 'cpaaHeHHIO C / AO aa~HTbl noA MailblMH yrnaMH, a 3a 
aa~HTOH so aceM AHanaaoHe yrnoa 0 a HacToR~eH pa6oTe npeAnara
eTCR AH()l()lepeH4HaJ1bHble nonepe4Hble Ce4eHHR o6paaoaaHHR HY~IlOHOB. 

on1-1caTb a cneAYIO~eH ()lopMe: 

d2avA A d2v A d2vk 
c➔ m P ➔ m 

-----·• Na·-----+ Na---. 
• dE d{l · dE _dn dE d{l 

/3/ 

3AeCb nepBblH 411eH CYMMbl onpeAenReTCR no MeTOAY 3KBHBaneHTHblX 
npoTOHOB B COOTBeTCTBHH C /1/, a BTOPOH 4JleH npeACTaBJlReT co6oi1 
nonpaBKY, CBR3aHHylO C KYMYJlRTHBHblM 3()l()leKTOM / 3/; a· - ce4eHHe He
ynpyroro B3aHMOAeHCTBHR RApa-cHaPRAa Ac C RAPOM-MHWeHblO Am ; 

• VA A , v A - 4HCJ10 HYKJlOHOB Ha OAHO Heynpyroe B3aHMOAeHcT-
c ➔ m P ➔ m 

BHe RApa-cHaPRAa Ac C RAPOM-MHWeHblO Am H npoTOHa C RAPOM-MHWeHblO 
COOTBeTCTBeHHo; vk - ~HCJlO HYKJlOHOB, CBR3aHHblX C KYMYJlRTHBHblM 
3()l()leKTOM, Ha OAHH 3KBHBaJleHTHblH nposaaHMOAeHCTBOBaBWHH npoTOH 
RApa-cHaPRAa C RAPOM-MHWeHblO; E - 3HeprHR HYKilOHOB; {l - TeJleCHblH 
yroJl. 04eBHAHO, 4TO 

v Ac➔ A; Nvp ➔ i\iri Nvk /4/ 

A1-1()l()lepeH4HaJ1bHoe pacnpeAeJ1eHHe HYKJlOHOB no 3Hepr111-1 H yr11y 

d 2Vp ➔ Am 
onpeAenReTCR Ha OCHOBe peaynbTaTOB 3KCnepHMeHTOB 

d E d{l · 

pac4eToB /HanpHMep, I 4-7 1 I. A11()l()lepeH4HaJ1bHOe pacnpeAeJ1eH1-1e 

npeACTaBHM B BHAe [ 12 

HJlH 

d2vk 

dE dU 
E'(0,F-o l- E 

~,Eol d 2
vk CJ 

0 0 
-"ci - ci · 

(e +c3e ·1, ---·• .:::s=---· e 
dE dU r(O,Eohl 211 

/5/ 

rAe ,2(0,Eo) - AHCnepcHR 3HepreTH4eCKOro pacnpeAeneHHR HYKJlOHOB, 
annpoKCHMIApOBaHHOro rayccHaHoM; 0 - yroJl Ha6J110AeHHR HYKJlOHOB; 

E'- 3HeprHR,COOTBeTiTBYIO~aR MaKCHMYMY pacnpeAeJleHHR 
d2vk 

dE dU. 

no 3HeprHH; Eo - 3HeprHR RApa-cHaPRAa Ha HyKJlOH; C1, C 2 , C 3, C 4 -
KOHCTaHTbl ~Toro pacnpeAeJleHHR. HeKOTOP~M OCHOBaHHeM AJlR HanHca
HHR /5/ RBJlRIOTCR peayJlbTaTbl H3MepeHHH AH()l()lepeH4HaJ1bHblX Ce4eHHH 

I, lbe.k.·i;ll~;W. HU H~1cnry. ,· 
UlflHYX f!('.('J'lf;.1'(0JIIRE1,i 

,:;we::, 111:, !f• ~ ·r i:: ! r :t ~ 
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o6pa3oBaHHR .nerKHX ¢parMeHTOB C 3HeprHRMH nOPRAKa 3HeprHH Ha 
OAHH HyKnOH HaneTa10~ero RApa-cHaPRAa H 6onee /cM., HanpHMep,/8 / /; 

HyKnOHbl, o6pa3ylO~HeCR B pe3ynbTaTe RAPO-RAepHoro B3aHMOAeHCTBHR 
H CBR3aHHWe C KYMYnRTHBHWM 3¢¢eKTOM, MOmHo paccMaTPHBaTb KaK 
4aCTHblH cny4aA HaH6o~ee nerKHX ¢parMeHTOB, 3HepreTH4eCKOe pac
npeAeneHHe KOTOPblX 6.nH3KO K rayccHaHy. B OCHOBY onpeAeneHHR 
napaMeTpOB E'(0,Eo) H r(0,Eo),a TaKme KOHCTaHTC1, C2, C3, C4 
nonomeHW pe3ynbTaTW 3KcnepHMeHTOB/9/ no HccneAOBaHHIO AH¢¢epeH
L1HanbHblX pacnpeAeneHHA HeHTPOHOB c 3HeprHeA En ~Eo; HeATpOHbl Bb1-
6paHw B AaHHOM cny4ae KaK KOMnoHeHT , onpeAenRIO~HH PaAHal.lHOHHYIO 
o6cTaHOBKY H 3a~HTY Ha YCKOPHTenRX C 3HeprHRMH 4aCTHI.I Ha HyKnOH 
nOPRAKa 1 f38 H HHme. H3 ycnOBHR cornaCHR pe3ynbTaT0B pac4eTa 
Ha OCHOBe /5/ C pe3ynbTaTaMH 3KcnepHMeHTal9/ npH En~Eo nony4HnH 

E'= 50 + (Eo - 50) cos0,90, M3B, 

E 
r = (-

33
; )m (&> + 40 cosO,830), M1B, 

/6/ 

171 

C1 = 0,1 ,/217 = 0,25 4aCTH1.1/cp, C2 = 20,4°, C3 = 10,4, C4 = 7,87°. 
BenH4HHY m B /7/ onpeAenHnH H3 ycnoBHR cornaCHR 3aB~HMOCTH AH¢
¢epeH1.1HanbHOro nonepe4Horo ce4eHHR o6pa3oeaHHR npoToHoe e 12c ➔ 12c 
B3aHMOAeHCTBHH npH 3HeprHH 12c, paBHOH 1,03 f38, H yrne Ha6n10Ae
HHR 32° oT 3HeprHH npoToHOB EP > 100 M3B, HaAAeHHoA B 3KcnepHMeH
Tel 10~ c paCC4HTaHHOH Ha OCHOBe /7/; m OKa3anacb paBHOH 0,5. 

PHc.1 HnnlOCTpHpyeT Ka4eCTBO eocnpoH3BeAeHHR pe3ynbTaTOB H3-
MepeHHH AH¢¢epeHL1HanbHblX nonepe4HWX ce4eHHH o6pa30BaHHR HeATpo-

d2 
HOB _.......£2:__ e COYAapeHHRX Ne ➔ c H Ne➔ CU c noMO~blO ¢opMyn /3/ ,/5/, 

~nOO 2 
d Vp-+ A 

/6/ H /7 / npH Hcnonb30BaHHH AaHHblX pac4eTa · dE d{l m no MeTOAY, 
n 

onHCaHHOMY e pa6oTe/ 5/. 1-13 PHC. 1 BHAHO, HaCKOnbKO cy~eCTBeHHa no-
2 

d Vk 
npaBKa Na·---,o6ycnoeneHHaR KYMYmlTHBHblM 3$$eKTOM. 
· dE 00 

Ha pHc.2 cpaBHHBalOTCR pe3ynbTaTW pac4eTa AH¢¢epeH1.1HanbHWX no
nepe4HblX ce4eHHH o6pa30BaHHR npoTOHOB B 12c -+ 12 C H I 2c ➔ 6 4 Cu 
COYAapeHHRX cornacHo /3/, /5/, /6/ H /7/ ~ pe3ynbTaTaMH ;KcnepH-

2 

MeHTa/ 10/. npH pac4eTe cornacHo /3/ B Ka4eCTBe ~;P~~m npHHHManH 
2 p 

d Vp ➔ A ____ m, a nocneAHee Bbl4HCnRnH no MeTOAY, onHCaHHOMY B pa6o-
dEn dO 

Tel 5l 3To 03Ha4aeT, 4TO cornacHo npeAnaraeMOMY MeTOAY onHCaHHR 
AH¢¢epeH1.1HanbHWX ce4eHHH o6pa30BaHHR HYKnOHOB B RAPO-RAepHWX 
COYAapeHHRX pa3nH4He MemAY ewneTalO~HMH npoTOHaMH H HeHTPOHaMH 
He Y4HTblBaeTCR. 
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--0 3Hep2w1 En, M3B 
PHc. I • ,[(mJ;xpepeH~HanbHbJe nonepeqHbJe ceqeHHH o6pasoaaHHH 

v d2av 
HeHTPOHOB dEndO B saBHCHMOCTH OT HX 3HeprHH En 

AJJH yrna BblJleTa 0 = 30° npH 6oM6apAHPOBKe TOHKHX MHme
HeH H3 yrnepoAa H MeAH HOHaMH HeoHa C 3HeprHeH 
337 MsB/HyKnoH: 2 'v , fl - pesynbTaTbl 3KCnepHMeHTa; 

---- -No-·dvp ➔ Am 
dEndO 

2 
d vk 

---·- - N!7·dE dO 
d2av n 

pesynbTaTbJ Ramero pacqeTa; 

dEndQ 
- pesynbTaThJ pacqeTa no MOAenH "cpattepcTpHK 11

/ lO/_ 

OnHCblBaeMblH 3AeCb MeTOA 6b1n npHMeHeH AnR 01.1eHKH paAHal.lHOHHOH 
o6cTaHOBKH AO H nocne 3a~HTbl, 06pa3y10~eAcR B pe3ynbTaTe 6oM6ap
AHPOBKH TOnCTOH /3,2 r/cM 2/ mene3HOH MHWeHH RAPaMH yrnepoAa 
C 3HeprHeA 86 M38/HyKnoH; 01.1eHKa 6bina BblnOnHeHa C 1.1enb10 cpaBHe
HHR C 3KCnepHMeHTOM/ 1~B 3KcnepHMeHTe 6wnH, B 4aCTHOCTH, H3Me
peHbl C noMO~blO yrnepOACOAeP>Ka~HX AeTeKTOPOB 3aBHCHMOCTH noTOKOB 
HeATpoHOB c 3HeprHeA 6onee 20 M3B B eAHHHLIY TenecHoro yrna 
dy /d{loT yrna BblneTa 0 H OT Ton~HHbl 3a~HTbl H3 6eTOHa X npH 0=0. 

01.1eHKy~-(0) npoH3BOAHnH C noMO~blO cneAYIO~eA ¢opMYnbl: 
d{l 

. R2 "" 
~(0)= n f JdR J 
d{l R 

1 

0 0 00 
2 -·- -·-· d av 20,4 7 ,87 

d~d{l dEn .. 0,25nJRNa3 (e + 10;4e ) + 

En =31-tfaB 
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00 d2vp ➔ Fe dYk dyp ➔ Fe /8/ 
+ O,25nJRNu3 f dEn d{l -dEn• di}(0) + dQ (0), 

E
0
= ID tfaB 

rAe n - 4Hcno .RJ:lep s 1 r Fe; R - npo6er /s r/cM 2/ HOHoB 12 C s >xe
nese; J - nOTOK .RJ:lep yr11epoJ:1a, naAalOlllHX Ha MHWeHb; U'3 - 3c)lc)leK
THBHa.R BeJlH4HHa nonepe4Horo Ce4eHHR Heynpyroro B3aHMOJ:1eHCTBH.R 
.RJ:lep yr11epoJ:1a C .RAPaMH >KeJle3a B 3HepreTH4eCKOM HHTepsane OT Ky

IlOHOBCKoro 6apbepa AO 86 M3B/HYKilOH, npHH.RTa.R Ha OCHOBaHHH pa-
6oT/B,l2/ pas·HoA 2~3· 10-24 cM 2; 3c)lc)leKTHBHa.R 3Heprn.R Eo. KOTOpoA co

OTBeTCTByeT u·3, nPHH.RTa paBHOH 70 M3B/HyKilOH. np1-1 noily4eHHH pa-
6o4eA 4aCTH <!JOPMYilbl /8/, HMe.R B BHAY /6/, HCnOilb30BailH CBOHCTBO 

[E'(0,Eo)-E] 2 . _ [E'(0,¾)-El
2 

1 
00 - 2rZ'(0,Eol 1 

00 2r2(0'J:01 
----'----· f e dE.. - r dE=l. 
r(0, Eo) J2rr En=ffi tfaB r(0,Eo) ,/211 -oo 

,lt1-1c)lc)lepeH4HailbHOe pacnpeJ:1eileHHe HeHTPOHOB -:E:':inF e Bbl4HCJl.RilH 

B COOTBeTCTBHH C pa6oToA/5f. Pe~yJlbTaTbl pac4eTa ~(0) npH J = 

= 1011 c-1 cpaBHHBalOTC.R Ha p1-1c.3 C pesyJlbTaTaMH 3KcnepHMeHTa; 
TaM >Ke npHBeAeHbl pe3yJlbTaTbl paC4eT~/ll/no nporpaMMe HIC-1,B Ko-
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m 
'"j' C 

a. 
u 

-1 ... 
I 

'° (T) 

L 
Cll 

l: 
C) 

~0-2 ,.. 
~ a ..... 

17' ~ 1□-3 
50 

I!) -0 
~i:g 

PHC. 2. ,[(mpqiepeHI.{HaJlbHbJe 

i~0 50 ~50 
3Hepau~, MsB 
nonepeqHbJe ceqemrn o6pa3oBaHHH 

d 2uv 
npoTOHOB dE d{l B saBHCHMOCTH OT Hx sHeprHH EP H yrna 

p 

BblJieTa 0 IlPH 60M6apAHPOBKe TOHKHX MHmeHett H3 yrnepoAa 
H.MeAH HOHaMH 12 0 C 3HeprHett 1,03 rsB: •••• - pe-

3ynhTaTbl sKcnepHMeHTa; --- - pe3ynhTaTbI Ramero pacqeTa. 

I L l 
\l Ill ,/I 

fJ 
·,Jr 
it ,,'I 

! 

·\J 
,I,: 

q~ \ 1' 

~~/1 . 

TopoA HCnOilb3YeTC.R MeTOA MoHTe-l{apno J:111.R BbI4HCJleHH.R cneKTPOB 
HeATpoHoB. np1-1 co~ocTas11eH1-11-1 AaHHblX, npeJ:1CTas11eHHblX Ha p1-1cyH-

Ke CnilOWHOH (~(0)) H nyHKTHPHOH ( dYp .. F~0)) IlHHH.RMH, BHJ:IHO B03pa· 
d{ld d{l 

CTaHHe BKilaAa ( d~k (0)) s nOTOK HeATPOHOB c :meprn.RMH ~Eo. Pesynb-

TaTbl pac4eTa no nporpaMMe HIC-1 1-1 Hawero pac4eTa xopowo corna
CYIOTC.R C J:laHHblMH 3Kcnep1-1MeHTa / 11/ npH 0 > 30°' B TO speM.R KaK - np1-1 

0 :; 30° AaHHble 3KCnepHMeHTa CYllleCTBeHHO 60ilbWe pesyJlbTaTOB pac-
4eTa, 4TO o6b.RCH.ReTC.R a BTOpaMH papOTbl / 11/ BKilaAOM B noKa3aHH.R 

yr 11epoJ:1COJ:1ep>1<a111ero ,qeTeKTopa sap.R>KeHHblX c)lparMeHTOB. 
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:z: 
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Cl. ... . ,. ..... 
:z: 
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~fJ 

o,e, □,~- 3kCOEP11MEHT 

~-PACllET HIC-1 

____ d'fp .. fe (el} 
d.Q • "AW 

___ ~-(e) 'PAC4ET 

0 

101 '---'---'--...._-L-~-....L...-.l..-----1.....J 
0 20 l.o 60 80 tOO 120 140 160 

yro.n, fPAAYCbl 

d 1 .il: ( x) • ~ (0-D) ----::::-- ( e 

Pttc.3. 3aBHCHMOCTb IlOTOKa 

Hett~POHOB h(0) C sHeprHeH 
d{l 

::?: 20 MsB OT yrna HX BbLJieTa 
H3 TOnCTOil /3,2 r/cM 2/ ~ene3-

HOH MHmeHH, 6oM6apAHpyeMOH 
HAPaMH yrnepoAa c sHeprttefi 
86 MsB/ttyKnoH npH J .IO Ile-I. 

Ha pHc.4 cpaBHHBalOTC.R pe-

3YilbTaJbl pac4eTa 3aBHCHMOCTH 
noTOKa HeATpOHOB C 3Hepr1-1eA 

6011ee 20 tbB _<!.L.(x) oT TOillllH-
. • d 0 

Hbl sa1111-1tw 1-13 6eToHa c o6beM

HblM secoM 3,2 r/cM 3 c pesynb
TaTaMH 3KCnep1-1MeHTa /III.Pac-

4eT nOTOKa HeATpOHOB Bblnon

H.RJlH C nOMOlllblO CileJ:IYIOllleA c)lop

MYilbl: 

[E'<0,Eol-Enl 
2 

2r~(0,Eol 
X 

- ,\( Enl dE + e n 
dO d{l r(0,E0 )J2rr En =20M3B X /9/ 

d y P-+ F e (0 - 0) 
+ an - e 

-----,\( Epl 

rAe ,\(En) - 3aBHCHMOCTb J:IIlHHbl oc11a611eHH.R noTOKa HeATpOHOB OT H~ 
3HeprHH / 13/, ,\ (E p) - 3aBHCHMOCTb J:IIlHHbl oc11a611eHH.R noToKa HeAT
POHOB OT 3HeprHH npoTOHOB, naAalOlllHX Ha TQJlCTYIO MHWeH/ 131.BTopoA 

4JleH CYMMbl /9/ o6o3Ha4eH Ha p1-1c.4 KaK dyp .. Fe (~. 
d{l 
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0- 3KCOEPMMEHT 

d:fP•Fe 
---~(x) 

__ f!L(x) 
dfl. 

1crL-----.1...l----...L.----.J...-' 
0 40 80 f20 

TOJlllll1HA 6ETOHA X,CM 

PHC. 4 ~ 3aBHCHMOCTb IIOTOKa Heil:TpOHOB d~ (x) C 3Heprneil: 

~- 20 M3B OT TOJIIIU!Hbl 3aIIUITbl H3 6eTOHa IIJIOTHOCTblO 
3. 4 r / CM 3; HeHTPOHbl reHepHpYJOTCJI nop; yr JI OM - 0 ° 
B TOJICTOH /3,2 r/eM 2/ ~eJie3HOll MHfileHH Jip;paMH yrnepop;a 
c sHeprHeil: 86 MsB/HyKJIOH npn J = JO 11 • c-1• 

Pe3ynbTaTW, npeACTaBneHHWe Ha pHc.3 H 4, noKa3WBa~T, 4TO 
npeAnaraeMblH MeTOA o~eHKH paAHa~HOHHOH o6cTaHOBKH 1,1 3a~HTW 
YAOBneTBOPHTenbHO onHcwsaeT AaHHWe 3KCnepHMeHTa/ 1V.~opMyna AnR 
pac4eTa A03HMeTpH4eCKHX napaMeTpOB nonR H3ny4eHHR OT TOnCTOH 
MHWeHH IAetaneH ycKopHTenR/ c y4eToM ¢parMeHTa~HH RAep-cHaPRAOB 
AaHa s pa6otelV. 

noMHMO HeHTPOHOB H 3apRmeHHWX aAPOHOB paAHa~HOHHY~ o6cTaHOB
KY onpeAenReT TaKme HaBeAeHHaR paAHOaKTHBHOCTb AeTaneH yCKOPHTe
nR, Ha KOTopwe nonaAaeT ny40K ycKopeHHWX 4aCTH~. YpoBHH HaBeAeH
HOH paAHOaKTHBHOCTH onpeAenR~TCR npemAe scero nonepe4HWMH ce-
4eHHRMH o6pa3oBaHHR paAHOaKTHBHWX H30TonoBaA- 3aBHCHMOCTH OTHo
CHTenbHWX senH4HH ce4eHHR o6pa3oBaHHR pa3nH4H~X H30TOnOB npH 

B3aHMOAeHCTBHH RAeP yrnepoAa H npoTOHOB C 3HeprHeH 18,5 r3B 
c RAPaMH MHWeHH OT aTOMHOro seca MHWeHeH npeACTasneHbl Ha pHc.5. 
Pac4eT no MeTOAY 3KBHBaneHTHWX npoTOHOB npoH3BOAHnCR no ¢opMyne 

( aA ) : ( aA) ~ N(aA)p 
a· 12c a· P a· 12c p 

(aA~ .. N _5_. 
a12c a· 

/10/ 

8 

, I 
.,. 

1 .a 

1 .4 

1 .o 

p. o. 6 

b I 
~ 1.a 
..... ..... 

42K 

28Mg 

52Mn 

a 48sc 

e 4Bv 

NO 1.4 -..... 
b 
..... 1 .o 
b1t ..... 

2.2 F 1 

O ' ' • I r--i-----1~--
24Na ·r 44scm 

I 1 .a 

1.4 

1 .o 

o.6_::----:'::-~~___,J-..;_J,....J.._--1-_--1-_...J-_--"---' 
~- 100 140 180 220 100 140 180 220 

¾ 
Pnc.5. 3aBHCHMOCT~ OTHOCHTeJibHblX BeJinqnH ceqeHHJI o6pa-
30BaHHJI pa3JIHqHbIX H30TOIIOB IIP.ll B3aHMOp;efICTBHH np;ep 
yrnepop;a H IlpOTOHOB C 3Heprnef1 18. 5 rsB C .Hp;paMH MH
meHH OT aTOMHoro Beca MHmeHH Am: • - 3KCIIepHMeHT; 

- cornacHo ~aKTopuga~noHHoil: rnnoTe3e; --- -
pacqeT MeTO,!l;OM 3KBHBaJieHTHbIX IIPOTOHOB. 

rAe (aA/a·) 12c - OTHoweHHe nonepe4Horo ce4eHHR 06pa3osaHHR H30To
na C aTOMHblM secoM A npH B3aHMOAeHCTBHl-1 RAPa yrnepoAa C RAPOM · 
MHWeHl-1 K nonepe4HOMY ce4eHl-1~ Heynpyroro B3aHMOAeHCTBl-1R RAPa yr
nepoAa c RAPOM MHWeHH; (ai 2c) : (aA la) P - aHanorH4Hoe OTHoweH1-1e 
B cny4ae B3al-1MOAeHCTBl-1R npOTOHa C TeM me RAPOM MHWeHH. MMeR 
B BHAY, 4TO nonepe4HOe Ce4eHHe Heynpyroro B3al-1MOAeHCTBHR npo
TOHOB C RApaMl-1 ai> MOmHO npeACTaBHTb B BHAe / l4/ 
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. 3/4 .,..27 2 
C7p • 32~ 10 , CM , 

a nonepe4HOe ce4eH~e Heynpyroro 83a~MOAe~cT8~H HAep yrnepoAa 
C HAPaM~ M~WeH~- 8 8~Ae/1V 

/11/ 

(7.· -68810"'27(A1/ 3 A 1 13 -132~ 2 2 /12/ 
12C ' m + 12c ' I 'CM ' 

nony4~M 

3/4 Am 
a o 0 46N - A 1 /3) 2 ' N~ • ' ~~7+ m a12c 

rAe N 8bi4~CnHeTcR cornacHo /2/. 

B 3aKn~4eH~e a8TOP 8blpamaeT 6naroAapHOCTb n.r.oeCKP08HO~ 

/13/ 

~ A.B. ConoA~no8y 3a nOMOiJ1b np~ 8blnonHeH~~ pac4eTo8, A. P. Kpbmo-
8Y 3a none3HY~ A~CKycc~~. 
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KoM04KOB M.M. P16-83-190 
04eHKa paA~a4~0HHOH 06CTaHOBK~ 
M 3a~MT~ np~ B3a~MOAeHCTB~~ penRT~B~CTCK~X RAep C ae~eCTBOM 

Ha OCHOBe 3aKOHOMepHOCTeH A~$$epeH4~anbHOro pacnpeAeneH~R aAPOHOB 
M $parMeHTOB a RAPO-RAePH~x coyAapeH~Rx np~ 3Hepr~Rx 6onee 50 M3B/HyKnoH 
RApa-cHaPRAa nyTeM annpoKc~Ma4~~ AaHH~x 3Kcnep~MeHTOB nony4eH~ $opMyn~ 
AnR pac4eTa cneKTpoa ~ yrnoa~x pacnpeAeneH~H HyKnoHoa. AnropHTM peweH~R 
3aAa4~ BKn~4aeT HaKonneHHY~ ~H$OpMa4~~ 0 npOTOH-RAePHOM COYAapeH~~. ~OCTO
BepHOCTb $OPMYn AnR pac4eTa A~$$epeH4~anbHbiX pacnpeAeneH~H HyKnoHOB npoae
PReTcR nyTeM ~x cpaaHeH~R c 3Ktnep~MeHTanbH~M~ AaHH~M~ np~ 3Hepr~~ 
RAeP yrnepoAa ,6oM6aPA~PY~~~x pa3n~4H~e M~WeH~,l ,03 r3B. YAOBneTBOP~TenbHOe 
cornac~e Me*AY pesynbTaTaM~ 3Kcnep~MeHTa ~ pac4eTa Ha6n~AaeTcR AnR 3aa~c~
MOCT~ OOTOKa HeHTPOHOB C 3Hepr~eH 6onee 20 M3B OT TOn~~H~ 3a~~T~. 3aa~c~
MOCTb OTHOC~TenbH~X Ben~4~H Ce4eH~R o6pa30BaH~R paA~OaKT~BH~X ~30TOOOB 
B RAPO-RAePHbiX COyAapeH~RX np~ 3Hepr~~ RAPa-cHaPRAa yrnepoAa 18,5 r3B 
OT aTOMHOro BeCa RApa-M~WeH~ ny4We on~CbiBaeTCR npeAnaraeMbiM MeTOAOM, 4eM 
Ha OCHOBe $aKTOp~3a4~0HHOH r~nOTe3~. 

Pa6oTa BblnonHeHa a 0TAene'paA~a4~0HHOH 6e3onacHoCTH ~ paA~a4~0HH~x 
~ccneAoaaH~H OHflH. 

OpenpHHT 06oeAHHeHHoro HHCTHTyTa RAePH~x HccneAoBaHHH. AY6~ 1983 

Komochkov M.M. P16-83~ 
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On the base of differential distribution regularity of the hadrons 
and fragments in nucleus-nucleus interactions with energy more than 
50 MeV/nucleon of a nucleus-projectile as the result of approximation, the 
formu , - ...J!- .... -:&-.. ..... ;1"\1'"\ nf nllt"'lP.nns are 
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