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1. BBEIlEHHE 

Cy~eCTBY~He 3KcnepHMeHTanbH~e AaHH~e 0 BTOPH4H~X npoAYKTax 
RAepH~X peaK~HH npH penRTHBHCTCKHX 3HeprHRX 4a~e scero OTHO
C~TCR K OAHO~ HnH He 60nee 4eM ABYM Ha6mlAaeM~M xapaKTepHCTHKar·, . 
TaK, HanpHMep, H3Y4a~TCR 3HepreTH4eCKHe pacnpeAeneHHR nOA on
peAeneHH~M yrnoM 3MHCCHH AaHHoro copTa 4aCTH~ H T.A. BMeCTe 
C TeM AnR 3$¢eKTHsHOH npoeepKH 60nbWHHCTsa MOAeneH He06xOAHMO 
pacnonaraTb 60nee nonHO~ 3KcnepHMeHTanbHO~ HH¢opMa~He~ 06 H3y
4aeMOM npo~ecce IHanPHMep, / ll I . 0 4acTHocTH, npH HccneAOBaHHH 
o6pa30BaH&.1R npOTOHOS npOMe)f(YT04H~X 3HeprHH 1Tp ~ 30 M3BI B aA
pOH-RAepH~X CTOnt(HoaeHHRX HeAOCTaT0 4HO &.1aY4eHa '''HO)f(eCTBeHHOCTb 
06paaoBa HHR 3 THX npOTOHOB B OTAenbH~X yrnoB~x H 3HepreTH4eCKHX 
HHTepsanax, a TaK*e CTa T&.1CTH4 e CKaR 3aBHC~MOCTb Me *AY 3HeprHe~, 
yrnaM 3MHCCHH H 4aCTOTOH HcnYCKaHHR npOTOHOS, KOTopaR HMeeT 
nOA4ac pewa~ee 3Ha4eHHe AnR B~RCHeHHR MexaHH3Ma s3aHMoAeHcTBHR. 
KpoMe Tor o, KOMnaKTHaR 3anHCb 60~bworo KO~H4eCTBa 3KcnepHMeH
TanbH~X AaHH~X, Kaca~HXCR 3HeprHH, yrnoB 3MHCCHH H MHO)f(eCTBeH
HOCTH npOTOHOS, HcnYCKaeM~X B aAPOH-RAepH~X CTonKHoeeHHRX,aeCbMa 
none3Ha KaK npH peanHaa~HH HeKOTOp~X aapHaHTOB KaCKaAHO-HC
napHTenbH~X MOAeneH IKHMI12/ , TaK H B npaKTH4eCKHX npHno~eHHRX 
/8 AOa"MeTp"" " AP./. 

B HaCToR~eH pa60Te AaHO eAHHoe CTaTHCTH4eCKoe onHcaHHe paHee 
nonY4eHHO~ HaMH 3KcnepHMeHTanbHoH HH~opMa~HH 0 MHo~eCTBeHHOCTH 
3MHCCHH, 3HepreTH4eCKHX H yrnoB~x pacnpeAeneHHR X npOTOHOB, 06
pa30BaHH~X B pealcUHRX: 

p + Xe -t kp+ . . . /1/ 

np" 2,3 raB/e, k 1 ~ 9, " 
.,- + Xe ... kp + •.• /2/ 
np~ 9 r aBie, k _ 1 ~ 16 13 - 5/ 

II. HCXOIlHA~ 3HnHPHYECKA~ HH~OPHAUH~ 

B AallbHeHweM Mbl 6YAeM HCXOAIo<1Tb l-13 cne,qylOUtHx Tpex yCTaHoa
neHHblX HaMH H APyrHMH aeTopaMH 4>aKTOS. 

1. 6~no nOKaaaHO
131 

• 4TO MHo)t(eCTBeHHOCTb k Io<1cnYCKaeM~X 8 peaK
~HRX 111 H 121 npOTOHOB C 3HeprHe~ Tp ~ 30 M3B MO)l{HO annpOKCHMH
pOBaTb pacnpeAeneHHeM 

a 2 2
f I (k) - k . exp (- k 12 A ), /3/ 

fiiii ,- --. 
l ' ;: 1'Y1\ 
., . ; .:',, ~~=a ,I .' 
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rAe a ~ A - napaMeTp~, nOA6~paeM~e np~ aHan~3e 3Kcnep~MeHTanb 

H~X AaHH~X. 

2. 3KcnepHMeHTanbHO YCTaHoeneHO BO MHor HX pa60TBx /Hanp~
Mep, /5 -7 1 /, 4TO 3HepreTH4eCKHe c neKTp~ npOTOHOS npOMe*yTo4H~X 
3HeprHH MO*HO Ha AOCTaT04HO B~COKOM YPOBHe AOCTOBepHOCTH an
npOKCHMHpoBaTb ~YHK~He~ 

[2 (T) = N . exp(-T/TO) ' 	 / 4/ 

rAe napaMeTp To . HMe~H~ CM~cn TeMnepaTyp~. ABnAeTCR KOHcTaHTo~ 

Anfl o npe,QeneHHo ro yrna 3MHCCHH npH 3HeprHH HaneTa~~ero aAPoHa 
E > 3,5 r3B / 5 •71 

3. YrnoB~e pacnpeAeneHHR BTOPH4H~X npoToH~ YAOBneTBopHTenb
HO BocnpOH3BO,QftTCR C nOM~blO ¢'YHKLlH~ B~,Qa 14,8 : 

fs(cosOlk. T) = M· exp[B (k , T). cosol , 	 /5/ 

o - yron 3MHCCH~ npOTOHa B n. c . 
CneAyeT OTMeTHTb , 4TO npHBeAeHH~e napaMeTpHsaUHH / 3/ - / 51 HMe

OT 060CHOBaHHe B pRAe pa3nH4H~X MO,Qene~, npHMeHReM~X AnR on~car 
HHR aAPOH-R,QepH~X B3 aHMo,Qe~cTBHH, HanpHMe p, B MO,QenH KnaCTepOB 
IHK/ 19/, 8 KJ.1M 110 / . HaAO Ta totCe nO,Q4epKHYTb, 4TO. Hcnonb30BaHHe 
TaKoro pO,Qa ¢,opMyn B HeKOTOp~X aapHaHTax KJ.1M npH BO,QHT K Ch~eCT
Be HHOMY B~Hrp~wy BO Bpe Me HH HX peanH3aLlHH ICM ., HanpHMep 2 I . 

III. 	nAPAHETPH3Al111R AH<M>EPEHl1HllllbHOrO CE4EHllR 3HHCCHll 

npOTOHOB 


TononorH4eCKoe ,QH¢,$epeH4HanbHoe ce4eHHe /TAC/ 06pa aoa aHHR 
B peaKLlHH /1/ H /2/ npoToHoB, HCnYCKaeM~X nOA yrnoM 8 B n. c . 
H ~MeIOU!HX KHHe.Tl-t4eCKYO 3HeprHIO T. MO)!(HO 9anHcaTb B BHAe npOH3
Be Ae HHR ycnoBH~X Bepo~THocTeH cneAylO~HM o6paaoM: 

1 duCk) _ F(k,T,cosO) _ D.f 1(k) . f (T l k). f s(cos OI T, k)
2	 /6/

Gin dT . cos () 

rAe G
iD 

- ce4 eH~e HeynpyrHx npoLleCCOB pXe H rr-Xe. B KOTOPblX Ha
T _ /306no,QaeTcR, no Kpa~HeH Mepe, Q,Q HH npOTOH C 3H epr HeH 

-150 / H3B . 
4HcneHH~e 3Ha4eHHR 3 THX ce4eHHH 6~nH paCC4HTaH~ B rnayoe po a

CKOM npH5IlH)!(e HHH . OHH paBHbI: (J (pXe) _ 870 M5 AIlR peaK~HH /1/ 
H a , (rr -Xe) = 840 M5 - AIlA peA~~HH /2/ . B ~opMYIle /6 /

In 

f 3(cos e l T, k) - expl [ak + (c + bk). Tl . eosOl , 	 /7/ 

<llYHK~HH [1 (k) H f2 (T) onpeAeIleHbI COOTHoweHHAMH /3/ " /4/ COOT
/ 51 aeT CTBeHHO. l1cnonb30BaHO TaK~e yCTa Ho Bne HH OC t-I.J MH PiJ l-lee CBOH

2 

Ta6n~a 

BenHqH~ napaMeTpOB ~YHKUKM /6/ , annpOKCHMMp~eH pac

npeAeneHHR no 3HeprHH, yrny SMECCHM H MHo~eCTBeHHOCTH 


npOTOHOB, HcnycKae~ BO BSaHMOAeHCTBHflX / 1/ H /2/, 

C - SHaqeHHR CTaTHCTHKH X 2 Ha OARY CTeneH~ CBo60~ 


Q. . IO-~D .10-4 do.') c ·nr'l'e8llI\llJl C I(II8B)-I,zB (lbB)-I(II8B)-I ~.b~f-1 
2,12 


2,7 
 18 1,10-6,5-21 m2,3I'8B/c 63±I 153+0 05 
4,09 

;'0,1 :to 5± 3 ± I 
0,957,4 13,0 242 

9 l'8B/C 
-554,260tI 
:!:2:!:O,I :!: 0,5 :!:O,02:!:0,2 293 

CTao HesaBHCHMOCTH KHHeTH4eCKOH 3Hepr HH npOTOHOS OT HX MHomeCT

BeHHOCT H. HOPMHPO B0 4 HblH ¢aKTop D a /6/ onpeAenReTCR H3 ycnoBHR 


T 2 1 
D ~ J dt J dcosO. f/k). f 2(T). f s(cosO I k, T) = I, /8/ 

k= l T 1 -1 

'0 

3AeCb k 0' T 2 ~ T 1 o 603Ha 4alOT Ma KC HManbHble 3Ha4 e HHR k H T. a T 1 -
MHHHMan bHo e 3Ha4eH~e T COOTBeTCTseHHO, npH4e M k 0 :: 9 AnR peaK
~HH /1/ H ko = 16 B cIly~ae /2/, T 1 = 30 H3B H T 2 = 150 H3B. AH~
~epeH~HaIlbHoe ce~eHHe /AC/ paBHO l: da(k) / dT.d cosO. HHKIlI03HBHoe 

k 
AH~~epeH~HaIlbHoe ce~eHHe /HAC/ paBHO <k > l: da(k) / dTd cosO. <k >o503

k 
Ha 4aeT 3AeC b cpe,QHee l..IHcno npoToHoB, HcnycKa e MblX' B AaHHo~ pe aK-

LlH H. 
4HcneHHble 3Ha4eH~R napaMeTpoB To, A ,a, a, b, c HaHAeH~ ny

TeM MHH~M~3a~~~ LleneBo H ¢YHKLlHH, onpeAeneHHoH cneAYOUl HM 06pa
30M : 

T2 
[E(k, 	T, cosO) - F(k, T,cosO)lc = =£ Np ~ J dt J d cos O 	

2 

• /9/f 	 f • T 1 - ,I F(k, T, cosO) 

rAe C cOOTBeTcTByeT TeCToBO~ CTaTHCTHKe X 2 Ha 0 AHY CTeneHb CBO
60A~, E - nnoT HOCTb Be pORTHOC TH Haon~eHHR npOTOHa, Hcny~eHHoro 

nOA yrnoM 0 C 3Hepr~eH T B Kna c ce B3a HMOAeHCTBHH C k npOTOHaMH, 
06pa30aaHHblMH B peaK LlHR X / 1 / ~nH /2/. N p - nonHoe lU<1cno npOTOHOB 
C 3Hepr~eH T=/30-150/ M3B . Pe synbTaTbl paC4 e TOB npHBeAeH~ B Ta6

IlH4e 	1. 
Ha p~CYHKax 1,2 H 3 nOKa3a Hbl, COOTBeTCTBe HHO, pacnpe,QeneH~R 

no MHO)t(eCTseHHOCT H, 3Hepre TH4eCKHe H yrnoBble pacnpe,Qe ne HHR npo 

l 
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PHc. l . Pa c npeAeneHHR no MHO TOHOB , "1CnycKaeMbtX B peaK", J.1A X / 1/ J.1 / 2/ . TaM )J(e np J.1 SeAeHb( 4J.1C
JlCeCTBeHIlOCTH npOTOIlOD C 3Hep n eH Hb(e 3Ha 4eH "1 R $YH K","1"1 / 6/, ann pOKC ~MJ.1py~~eH 3KCn ep"1MeHTa nb
rHoi< T _ /30 + 150/ t1oB: a - 1Vl" Hb(e pacnpeAe n e HJ.1A H 4J.1CneHHbte o... eHKH , non Y4eHHb(e Ha OCHo s e 
pe a KL\HH 111 - CSeTJlble KPY'KKH, KlotH / 10 / . B Ta6n. 2 n O""e~eHbt 3Ha4e H"1A Te c To BoH CTa T"1CTHKH X 2 n pH 
6 - AJm peaKL\HH 121 - TeMHble r CTen e HAX CBo60Abt , Bbt4 J.1 Cne HHbte n pH c pa e He H"1"1 3KCne p"1Me HTa nb 
1< p YJKl(H.. KpeCTHKaMH 060aUaQeHbt Hbt X pacn peAeneHJ.1H no MHo*ecTeeHHQCTH , 3HeprJ.1 J.1 .., yrny 3MJ.1CCHH 
p e3yJlbTaTbl pa C'4eTa no KHU / t O/, npOTOHOB C K~ M /10/ H C <l> YH K4He~ /6/ . 
IllTpHxOBall JlHHHR COOTseTcTsyeT MO*HO B"'AeTb, 4TO pe 3ynb Ta Tbt KHM, OTHOCR~HeCA K n pOTOHa M 
3 Ha '4eH.HflM I!>YHKlJ,HH /6/, n pmm "' 3 peaK",HH / 1/ .., /2/, YAoeneTBOp J.1TenbHQ cornacy~T cA C 3KcnepH 
TerpHposaHHo:1. no T H Cos 0 . .) MeH Ta n b HbtMH AaH HbtMH, npe ACTaBne HH b( MH B e J.1Ae $ o pMynbt / 6/ . 3To r o 

J.1 cneAoaano O* HAaTb, TaK KaK paccMaTp HBaeMbtH HH Tepean 3Hepr H~ 
"1 ne peAa '-ll-1 '-IeTbI'peXC KOp OCTIo1 / Ta K)!(e "1 npH cosO < 0/ OTHOCHTCfl 
K Ha4a n y nepexoAHo~ 06na c TJ.1 , B KOTOPO H n peB7 nJ.1pY~T BHyTpHRAep 

/ 12
Hble B3a HMo AeHCTB "1fl Ha YPOSHe KBa3"14aCT"1L1 . 

CneAyeT Ta Kme OTMe TI-1 Tb , 4 TO $ OpMyna /6/ "1Mee T no OTHoweHH~ 
K 3Kcne pHMe HTanb HbtM A8 HHbtM TOT *e YPO Be Hb AOCToeepHOC TJ.1 , 4TO 

5 10 k "1 pa c npeAeneHHR, Bbl4 "1 CneHHble Ha OCHos e KHH 1 10/." 
P u c . 2. 3 H epreTHl-IeCK He cneKTpbl 

npOTOHOD , HcnYCK a eMblX B peaKulHtX 

/1/ H /2/ . 060 3HaQeHH" Te ~e , 
qTO H Ha pHc.l. ~HKUHR / 6/ 
npOHliTerpHpODaHa no cosO . 

~(<Xl5a l 

IT-X . , 9 ra B/ c 

0 
 F,I T 1 10 ,r. 

'9r'.tl'~t'( • .•.. )' .1# .\,. 
-tt' tf . ... 1"', 1T .... ..... -« ........... i 


~_;t .(+r 
k =' ;' ~" \ ~:." " ~ 

'0 1; 3 • ......T~ 
1p= (304 1501 MaB :> 

( 
~ 10 I~~~~~~~~~ '~, 
~ o 

ODS a 'lr. ~ ', 
.,.~ l"t."..l!< 

. .... 'J"', ,I,i<
PHc .3 .. YrnOBble pacnpe,tteneHHll 

h .• ' Tt.. tn pOTOHOB, HcnYCKa eMhlX BO B3 aHMO k = 3;" 0 t-. • ~ _ " ii, 
,tteftcTBHllX l1-Xe npH 9 f3B/c. 10 ft.+6 • hi .... .. } 
0603 Ha~ eHHll T e ~e , ~TO Ha pHc . l If 
H 2.. liHTerp HpoBaHHe H CYMMHPO

30 70 110 ,so
BaRK e ~YHKUHK /6 1 n pOH3BOAHnHCb 

T , 113B 
n o T H k COOTseTC T OeHHQ .. 

" 

f 


T a61lH1.\a 2 

3Haqe HHH Te c Tono:l:{ CTa THCTHKH X 2fr, n OJ'IYt{ eHHble np H CpaBHe 
HHH 3 KCne pHMeHTan bHNX pacnpeAenemnl npOTOH OB no ~[OXeCT

BeHHOCTH FI (k) 3 HeprHH F2 (T lk) H yrny 3MHCCHH F s(cosOlk), 

~""""" 

pXe-kph-
2,3 raB/c 

n-xe-kp+
9 raB/c 

C Kill! / 10/ H C ¢Y""UHefi 16/ 

KIIII" .LUIPacrmel!8JleBlte 
F.(J() 6 [/8 

J;rrlk) 

F3(al58l k) 

F.. (k) 

3,8/ 5 1+3!in-lie) 2,9/5 
7 .. 16 
4+6 

4, I/5 

1 .. 3 3, 7/ 5 
4, 7/5 

7+16 
4+6F3(~lk) 

5.I15 

k 
4,1/ 5 1; 2 

3;4 4, I/5 
5t-9 6, W5 

1; 2 4.4/5 
1, 6/53;4 

5t-9 6,5/5 

10. 2115 
Ie 

77/8 

5,7/5 
2, 3/5 
8,I/5 

3.1/5 
1,8/5 
7,3/5 

14 VIS 

4.6/5 
1,8/5 
3.7/5 

2,8/5 
3, 6/5 
6, 3/ 5 

(6) I 
I 

5 
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COBepweHHO npOT~BonOnO*HOH KHH B OTHOWeHHH MeXaH~3M~ aAPOH
~AepHOrO B3aHMOAe~CTBHR RBnReTCR MK / 9 /. B 3TOH MOAenH npeAnona~ 
raeTCR , 4TO HCT04HHKOM npOT OHOB RBnReTCR 06pa30BaHH~H HYKnOHOM 
OTAa4H H ABH>KY~H~CR B RApe KnacTep, KOTOP~H pacnaAaeTCR BHe 
RApa, HcnycKaR npOToH~ H APyrHe 4acT~~~ , ~H~epeHUHanbHoe HH
BapHaHTHoe ce4eHHe 3MHCCHH npoToHoB B 3TOH MOAenH onpeAenRe TcR 

ClleAYlOlqeH 1ll0PMYJlOH 19/: 

da T ~yE ___ exp(- ·y--), ••p ( -- T· eD5 e), /1 0/ 

ds T O T O 


p 0 0 

rAe napaMeTpbI fj H TO' RBJlIUOTC.A COOTBeTCTseHHO CKOPOCTblO ABH>KY
UlerOCR KnaCTepa B n. c. H "TeMnepaTypoH" pacnpeAeneHHR no KHHen1
4ecKoH 3HeprHH npoToHoB B CHCTeMe oTc4eTa , cBR3aHHoH C KnaCTepOM: 
y == (1 _ (32)-1/2 • CooTBeTcTBy~aR Te,.mepaType T O' Te Mne paTypa 

To pacnpeAeneHHR no KHHeTH4ecKoH 3HeprHH npOTOHOB, Hcn~eHH~X 


KJlaCTepOM B ll.c.,onpeAeneHa npeoopa30aaHHe M I1opeH~a 19/ . 


Tt /11/
To (cos e) = y(l _ ~ C050)' 

nonY4eHH~e nYTeM annpOKCHMa~HH HaWHX 3KcnepHMeHTaIlbH~X AaHH~X 
3Ha4eHHR napaMeTpOB ~ H To paBHbI: ~ = 0,57=.0,18 H T <! = 139=. 
+8/ M3B AnR peaK~HH /1/, Bbl3BaHHo~ npOTOHaMH, H ~ = 0,47+0,19 
11 'l(j = /47=.7I M3B AnR "-Xe - B3aHMoAej:jcTBH~ /2/ . CneAyeT-o™e 
THTb, 4TO B MK He Y4HTblaa~TCR TaKHe 3KcnepHMeHTaIlbHO YCTaHOBJleH 
Hble lllaKTbI, KaK, HanpHMep, 3~eKT IlHAHpY~Ulero npOTOHa, 4TO OCO
6eHHO Ba)t(HO B CIlY4ae B3aHMOAeHCTBHH, Bbl3aaHHblX npOTOHaMH, a TaK
)t(e KBa3HCBo50AHble B3aHMOAeHCTBHR H AP. 3TH 3¢¢eKTbI BIlHR~T Ha 
yrnOBYIO 3aBHCHMoCTb npOTOHOB To(cos O) npelo1MytqeCTseHHO B Io1H Te pBaIle 
yrnoB 3MHCCHH cos O >0, B TO BpeMR KaK BblxoAOM TaKHX npoToHoB 
Ha3aA B n.c. MO*HO npeHe6pe46. n03TOMY M~ annpoKcH MH poBanH 
3aBHCHMOCTb To(cosO) TOIlbt(O B 061laCTH cosO<O. B 3TOM cnY4ae fJ = 
=0 , 40+0,11 HTo" = / 34+8 / M3B AnR peaK~H~ /1/, H ~ ~ 0, 10+0 , 02 
H Tb ~ /37+3/ M3B AnR-peaK~HH /2/, 

Ha p~c.~ cpaBHHBaeTcR 3a BHCHMOCTb HaKIlOHa To 3HepreTH4ecKHx 
cneKTpoB npoToHoB S Tp = /30 .;. 150/ M3B, HcnYCKaeM~X BO B3aHMOAei:1
CTBHRX pXe /1/ H" Xe /2/, OT yrna 0 HX 3MHCCJ.1H B Il.C. , C aHano
r H4 HblMH 4HCIleHHblMH OlteHKaMH, BbiTeKa~Ht-\H H3 KM 19 / . XOTR H Ha6ll1o
AaeTcR YAoBIle TBopHTeIlbHoe cornaCHe Me~y 3KcnepHMeHTanbHblMH 
AaHH~MH H npe Ac Ka3aHHRMH KM, Te M He MeHee AJ1R napaMeT pa CKOPOCTH 
KnaCTepa fJ nonY4eHHoe, B cnY4ae peaKltHi-1 / 1/, 3 Ha4etlHe 3aMeTHO 
OTnH4aeTCR OT cooTBeTcTBy~e~ BeIlH4H~bI~ xapa KTepH3y~~e~ ABH
)!(eHHe KnaCTepa B KM / (3 = 0 , 1 7 0,2//9, 11/ 

MO)t(HO nOKa3aTb, 4TO ¢opMYIla T~C /6/ C 4HCIleHHbl MH 3H a 4 e HHRMH 
napaMeTpOB AIlA peaK~H H /2/ Mo~eT 6b1 Tb Io1cnonb30aa Ha B paC4eTax
AC H ~AC HcnYCK8HH R npOTOHOB B aAPo H-AAepHblx a3a HMoAe~cTBHAX 

6 

PHc,4. 3aBHCKMOCTb HaKnOHa 
3HepreT~eCKHX c neKTpOB npOTOo P Xl, 2,3 r)l¥cTo (1U81 HOB H. peaK~KA /1/ H / 2/ OT

• JT-XO, 9 r31¥c yrna 0 HX Hc.nYCJ( aHHH B n. c. 
100 illTPHXOBMMH nHHHRMH H906p~e~ 

pe3ynbTaTN pa c~eTa n o KnaCTep

~ 
 HoR MOAeJiH 19 / . 


5 Of ir npaKTH4eCKH He3aBHCHMO OT Cop
Ta H 3HeprHH ne pBH4Horo aAPoHa, 
AApa-MHweHH B 06nacTH 3Ha4eHHHM:ftmr
3HeprHH B~we HeCKOIlbKHX r3B. 
C 3TO~ ueIlb~ MO~HO BocnODb30

oLI~~~~~ ___ 1 BaTbCR pe3YIlbTaTaMH pa60TbI 12 / , 
-1 0 cos 9 	 KaCar.ltltHMHCR A -3aSjIICHMOCTH 

H 3HepreTH4ecKoH 3aBHCHMOCTH 
H8KI10Ha '1' 0 3HepreTH4ecKHx 

cneKTpoB npOTOHOB B HHTepBane /30 .;. 150/ M3S, a TaK)t(e aem1YHHOH 
OTHOCHTeJlbHOro BblXOAa R npOTOHOB B 3aAH~~ nonyc~epy B Il.C., 
KOTOP8R HenocpeACTBeHHO CBR3aHa C BeIlH4HHO~ B H8KIlOHa yrIloBbix 
pacnpeAeIleHHH /5/. Ha pIo1c.5 nOKa3aHa A -3aBHCHMOCTb BeIlH4HH 
To H R. HopMHpoeaHHblX Ha COOTBeTCTBY~~He HM 3H84eHHA npH E k 
= 9 ras H A == 131 . MO)KHO 3aMeTHTb, 4TO H3MeHeHHe BeIlH4HHbI R 
AIlR npoTOHOB, Hcnyc.KaeM~X B h- A -B3aw-toAeHcTBHRX npH A ~ 12 
H 3HeprHH /2+ 9/ raB, a TaK*e npjII 60nee 8~COKHX 3Ha4eHHRX 3Hep
rHH,He ~peB~waeT 12%. 3asHcHMoCTb napaMeTpa To OT aTOMHoro 
HOMepa ~Apa-MHweHH H KHHeTH4ecKoH 3HeprHH 4aCTHUbi - CHapRAa 
onHCblBaeTC.R Bblpa)t(eHHeM 12/ . 

To (A IE k ) = To ( 131 19). TON(A IE k)' 	 / 12/ 

rAe 

5,87 (1 - 0,001 A ) (0,11 + O,OlE k) npH Ek < 10 r3B 

ToN(A I E. ) = { 


1,23(1 _ O,OOlA ) npH Ek 2 10 r3B. 

TaKHM o6pa30M, ~C H H~C MomHO onpeAenHTb C T04HOCTb~ AO HOP 
MH py~ero $aKTopa / 8/ , Hcnonb3YR 8Wpa~eH"" /6/ H /12/. np" 
3 TOM , Ka K 6b111O nOKa3aHO Bblwe , ~opMynbl, nonY4eHH~e AIlR pe aKUHH 
/ 2/ , OCTa~TC.R c npaBe AIlHBblMH c T04HOCTb~ He xy~e 12% H n pH 3 He p 
r HH Ha neTa~~x aA POHOB sblwe 10 r3B, a TaK~e AnR WHpOKoro HHT ep 
sana 3Ha 4e HHH a TOMHo ro 4HCIla A .RAepHblX MHweHeH, Ha4HHa.R C .RApa 
yrnepoAa . 

B 3aK.n~4eH '1 e MO>KHO cAeIlaTb BbiBOA, 4TO nonY4eHHaR HaMH Ha 

OCHOB8HHH 3 Kc n epHMe HTanbHblx AaHHblx 0 peaK~HH /2/ ¢opMyna / 6 /, 
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PHc . 5. A - 3aBHCHMOCTb HaKnOHaToJ'iE.' -. 	 TON 3HepreTWlecKHx cneKTpoB 
I.' -.-. npoToHoD 	 H OTHOCHTeJIbHoro DblxoAa- '- '

R 	 npoToHoS B 3aAHJOI') nonyc$e py 0.8 
..... . 


. . . ... 
 B n.C . "PH 3HeprHHX ~aCTHUW
0.6 CHapHAa 12-:- 91 r3B/2/ . BenH'lHHb) 

<> 
.. . . . . 2 r3B 

- - - 5 r)8 < TON Ii R BblpaJKeHbl B eAHHHuax, 

_.- 9 r3B paaHblx COOTBe TCTB}7K)IIlHM HM 9Ha


RIAl'.' 
 ~eHHHM ~H peaKUHH 12/. 

1,1~ ~:~~~'.;'i. ;..:. r..:..n W,.a..:.. .......=. 

x. 
 on~C~Ba~a~ 3aB~C~MOCTb ce4eH~R

0.8 

J 	 3M~C01~ npOTOHOB npOMe}\(YT04HbIX 

3Hepr~H OT ItlX HHO)KeCTBeHHOCTH, 
o 	 200"" 	 A yrnoB 3MHCC~~ ~ KHHeT~4ecKoi1 

3Hepr~~, 	cnpaBeAn~Ba C T04 -

HOCTbO 12% TaKlKe H An~ APyr~x HaneTa~~x aAPOHOB ~ RAepH~X M~

weHe~ B o6nacTH 3HeprH~ npeAenbHoH ~parMeHTa"HH ~Apa MHweH~, 
T.e. - 3,5 roB. 
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Mynac 3., CnOBHHCKHA 6. 	 PI~84-S01 

MHo.ecTBeKHocT~? 3HepreT~eCKHe H y~nOBble p4cnpeAeneHH~ 

I1POTOHOB, Hcnyc~aet6l'Xl B O B94HMoAeAcTBHJlP': npOTOHOB H " 
He30HOB c 4TOHHl>IMH HApaMH B HHTepDane 3Hepp"" 2~9 r3B 

Ha OCHoaaHHH paHee n OIlY'felUfMX aBTOpa~tJf 3Kcn e pKHeHTMbKblX 

p;aHHbIX 0 pacnpeAenemUIX no MIIOJlteCTBeHIlOCTH k I KMHenNeCKOH 

3Hepr HH T H yrrry 3NHCCHH () npoToHoB , HcnVCK4eMblX B O BSaHMOAeti
-	 I~&ICTBHJlX pXe IIPH 2,3 f 3B C / Ii "Xe "PH 9 r3B/c BblseAeHa 

<jJoPMYna: 	 _1_ ~. - D . r 1(k)· r2 (T). (s(coB Olk . T). Onl'CbIBa""'laR 

u In dTdcosO 
AHlPcPepe~HanbHoe CeqeflHe ol3pa~wBaHHn 3THX npoToHoD B 3aBHCHMOC
TH OT Bcex Tpex nepe~ HcnelUru.x r!»H3K4eCKHX nepCMeHHbTX. ITpOBElAeHo 
cpaBHeHHe 3TOH ~opMynbl C 3KcnepHMeHTBnbHblMH AaHHblM"H H OU;eHKaMH , 
BbJTeKaJOIIlHHH H3 KaCKClAHO-11cna pHTen b lloA MOAe.rtH 1 10/ Ii Knac TepHo"A: 
HOAeJlH/9 /. 

Pa60Ta BblIIonHeH8 B fla6opSTOPl1H DbJ1IHcnHTenbllol\ TeXHHKH 
H aBTOMaTH3aUHH ORRH . 

Cooo.eHHe 06beAHHeHHOrO HHcTHTYTa ~AepHYX HccneAoBaHKA. Dy6H8 1984 

neoesop; O. C. BHt-lOrpaAOBOA 

Mulas E., Slowinsk i B, PI-S4-S01 
Multiplicity,. Energy and Ancular Distr ibut ions of Pr0tons 
Emitted in Coll i sions o f Proto ns and '1T - -mesons wi th Atomic 
Nuclei with in the 2-9 GeV enerey Interva l 

Using ear l y obtained by us experimenta l data concerning mul
t iplicity (t l. kinetic energy (T) and emi ss ion a ngle (0) dis
tr ibu t i ons of protons produced in pXe co l lisions at 2.3 GeV/c 

and 	"-Xe collisions at 9 GeV /c the formula _1_ du(k) = 
dTdcos8ain 

= D · fl(k).(~T).r3(cosO l k.T) , has been de duced describing a d if 
ferential cross section for emission of these protons as a 
funct i on of variables pointed above. A comparison of this for
mul a wi th the experimental da ta i s made and es timations resul
ting f rom internuclear cascade model and c luster model. 

The i nves tiga tion has been performed at the Laboratory 
of Comput i nr, Techniques and Automation, JINR. 
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