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. IlpOBOAHTCSI aHaJIH3 pacnpeAeJieHHH npOTOHOB no 6hICTpOTe B 3aBHCHMOCTH 
··. OT 'i:ionepequoro HMDYJihCa ARSI pC-, dC-:-, aC- H CC-B3aHMo):ieifc;BHH npu 
. A,2 f:3B/ c' ua,nyKJIOH. 3Ta pa6oTa CJl)')KHT npOAOi)KeHHe~ ~CCJie;fo~aHHH, 1ia- • 

qaThlX B [1 J, rAe·B 3aBHCHMOCTH OT nmiepeqHoro HMII)'JihCa aHa.JIH3HPOBan;cb.: _ · 
6bICTpOTHhle pacnpeAeJieHHSI ;re:--~e30HOB AJISI Tex )Ke SIAPO-MepHb1:X,B3aHMO:., ., . 

. ;~HCTBHH. , .·.. . . , , • . . . . . . . , .· . ·, .. ,,, ., . 

·-·~- 3KcriepHMeHTaJlbHhle pacnpe~e.ne~HSl,IlpOTOHOB cpa:nH~BaK>T c COOTBeTCT~ 
ByIOmHMH pacnpeAeJieHHSIMH, noJiytieHHhlMH 'ii:o MOAeJIH: KBapK-rJIIOHHhlX 

, •. c-rpyii: .(KfCM) [2 ]. B [l J IIOK33am'>, qTQ HCDOJib3yeMhlii: ~.riSI cpaBHeHUSI C 3~C- . 
, 'nepHMeHTOM Bapiia~T KfCM [21 YAOBJieTBOpHTeJibHO OilHCbIBaer pacnpeAe.ne- · 
,, , , , -.. , . , . , . , . '·. ·1 - , 

Hue n. -Me3oHoB, AaeT xopomo· cornacyrow;uecsi c 3KCnepnMeHTOM cpeAUHe -
/' • ' •; - ' .', • ? ,- , ,• • I - ' .,,-., ' '• ' •. •' ~ •• -· •• , •:· ' 1- ~ _. . ' ' ,•. . • . 

, , MHO)KeCrBeHHOCTH Jr - -Me30H()B AJISI pC.:.; dC- H aC-coymipeHIIH, HO Ha 10 % 3a-· 
·. · Bhlm~eT ( ~ ,:., ) AJISI CC-B3aHMOAeHCTBHH. · ' · ·. · -
.. , .,_ , -;n; ' ) . • . ;' '.> '. .• ·. . ,·. 

-· IIpeACTaBJISlf!T HHTepec npoBeCTH cpam1eni1e c KfCM [21 xapai<Tepu'cTHK' 
,' :· BT~pHttHhlX 1IaCTH~ paaHoro Tirna (fr:, p, A, K> AJISI DIHPOKOro ua6opa aTO~HblX . 

, BCCOB CTaJIKHBaIOw;HXCSI Mei>,' 3TO m1cT B03MO)KHOCTb BhlSICHHTb HaCKOJibKO Ba-
'. < puaHT MOAeJIH krcM [2] 6JIH30K KHCTHHHOH Kap'THHe 'siApO-SIAepHhIX B3aHMO:.; 

- . J:ieHCT~Hft. . ..•... ,-. •. ·' ·•._- - ·: . ·• . -,. , ... ,. ..- · - ·'.·/ 

r 
3KCIIEPl:fMEHT AJlhHhIA .,MATEPHAJI 

.. ' . , . , (' . , . , ·. , .· . . - .. -

B. pa60T1:! HCilOJib30BaH MaTepuan, nonyqenHbIH .Ha ABYXMeTpOBOH npori:a-
HOBOH Il)13blpbKOBOH. Ka~epe JIB3 Ol:1.510:,' o6nyqeHHOH B nyqKax npOTOHOB, 

., ien:TpOHOB, a-qaCTH~, SJAep yr.11ep0Aa C H~_i;rYJibCOM 4:2 f3B/ C Ha nyKJIOH. He- . 
:~-:--ynpyrne B3aHMOAeHCTBHSI,C SJApaMH yr.ii:epoAa OT6npan:ucb H3 Bcex co6hlTHH B . 

nponane ITO paHee OITHCaHHOH MeTOAHKe [3,4 ]. _. . . - _ 
-· ;Me~o~uqecKue Borrpocbl 3KcnepnMe11Ta, BKJnoqasi HAeHTHq>HKa~uro npoTO: 

••' HOB, BlJel(eHH,e nonpaBOKHa IlOTepro' npOTOHOB, Hcnyw;eHHblX ITOA 60JibillHM yr
; JIOM °K DJIOCKOCTH q>OTOrpaq>upoBaHHSI, paccr.mrpeHbl ,B [5 ]. II pH nony11eHHH 
,· ,, , I/ . u' . . ,· , . . . . . , . :• • . ·. . . • . .• 

pacnpeAeJieHHH HCilOJib30BaJIHCb Bee npOTOHbl 3a HCKJIIOqeHHCM OAH03apSJAHblX . · 
CTpHITilHHI'OBblX q>parMeHTOB CTaJIKHBarow;nxcsi Mf!P, K·c'l'pHITITHHI'OBbIM q>par-:-'. 

· MeHTaM'Mpa-Mn:meHu· 0Tuece1-fii npoTOHhl c HMnyJihCOM p < 300 M:ilVc, a AA..: 
,,r . , - . . . . .. . - . '. . . . 

pa-cHapSIAa -" IlOJIO)KHTeJlbHble llaCTH~bl C p > 3 f3B/ C II 0 < 4•. CJieAyeT OTMe-: 
• -:;:~•,, , ; \ • , , ., • - , :' - l - , , • ;'- ~ , " c' 
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TIITh, 'ITO cpeAu 'laCTHI.J,, OTHeCeHHbIX HaMH x.'npOTOHaM, eCTb npuMeCh i.eii:Tpo
H~B c p > 480 M3B/ cu TPHTpOHOD c p > 650 :~faB/ c. Ila pa3JIH'liibIM ou;eHKaM HX 

. npHMeCh cpeA~I ncex OAH03apMHbIX q>parM.eHTOB COCTaBm£eTHe 6oJiee lO-- .. · 
15o/c [6~8 ]. . . . . . . . 

0 .. . . . . . . . - . . . 

IloJIHoe _'IHCJIO co6h1Tntt H cpei.mrn MHO:>KecrBeHHOCTh npoTOHOB no THnaM-
B3aHMoi.eii:CTBHii: npei.craBJieHhI B -ra6n. 1. ; · 

.,.. ~ • s ' - • ·, ' - • 

Ta6Jii11\a L CTaTHCTHK~ co~hITHii ii cpeiime MHO>KeCTBemmcTH npOTonon-

Nco6. -

i Np) 3KCU; 

(N~ )KrC:M 
r•, 

. pC 

'·· ;5284 
-·:1;~0±0,04 

·1,65±0,03 . 

·. '\ 

dC 

.6735 

1,97±0,0~ 

1,81±0,02 

. ' . . . 

ac.--

4852 

2,96±0,04 

2,58:±0,03 . 
;_,. 

3KCIIEPI1MEHT AJihHhIE PE3YJihTAThl 

,_ 

cc 

7327 

4,28±0,05 ·. 

3,97±0,03 . 

.) 

IloJiy11eHh1. 6hICTPOTHbie pacnpeAeJieHH.sI npOTOHOB. B pa3JIH'IHl,IX: HHTepBa
iJ:ax noriepe'IHOro HMny.iJ:hC~ ~JI.sI pC:-, dC-C, aC- .If CC-B3a!IMOAeii:c_TBIIH. Ila 
pHc.1 MO)Kff() :earmmlio n:poCJie~H;h xapaKTep ll3MeHe~H.sI 6hICTpOTHbIX'PaCnpe- .. 

: AeJieHJittnpOTOH()B _· C YBeJII11IeHHeM
0 

IIOnepe11Horo _HMIIYJihCa _M.sI cc.:..B33HMO-· 
~eii:CTBHII. Y-pacnpeAeJieHH.sI npClTOiiOB c Pt < 0,5 faB/ c xapaKn!pH3)'IOT~51 mmo 

Bhlpa)KCHHhI~H MaKCtt~yMaMH
0

• B. ~6JiacT.sIX q>parMCHT31.J,Hif Mf!P yrJI·e~oi(a 

. (pHC; 1 a,6)-~ M~;H~)'MOM B I.J,CHTpa.,;hH~J1: ~6JiaCTH ( yO == Y > ~ ·1, 1). 
. · · . .-· .· ·· ·. · . , -: -:· _ _ C.l\,M. ._ . 

. . "_ACHMMeTpH.sI Y::-pacnpeAeJICHlill npOTOHOB C ii;< 0,5 faB/c OTHOCin'eJihHO 

Y 0o6yc.n~n~elia HepaBHOMepHOH no-y 
0

IlpHMeChlO j:J;eiiTpo~im H-T~HTOIIOB*. Ilo 
M~p'e poCTa ·. nonepellHOro HMilYJibCa· 'npoTdHOB . MHHHMYM' _HC'llfaaeT. ii ripu 

· · '--. p1> 0;7 r3B/c 6hICTpOTHhle pacnpei.~:11eHH.sI npOToHoBHMeroT KoJioionoo6pa.3~ 
' . . . ' ' ' . . ., . \ . . ' .. 

.. HYIO q>opMy (puc. l r ,A)'. TaKHM o6pa30r.t, C yneJIH'leHiteM pt paCTeT ~omi',npo~o-- . 

HOB n I.J,CHTpaJihHOII o6JiaCTH ~ COO;Be~CTB~HHO yMeHhmaeTCil n o6naCT.sIX cppar..: -
-~feHTaI.J,HH CTaJIKHBarou,HXC.sI ~ep;'' ' . ., - .. 

, Te )Ke oco6eHHocTn Ha6JiroAaroTc.sI AJI.sI 6hlcrpoTHhIX pacripeAenenHii: npoTO;.;--- -
noB .H3 pC-, dC'- H aC-coyAapeHHH; l-f3~3a HepaBeHCTBa aTOMHhlX Iiec,on B3aHMO:.. 

*d i1 t, ocrauawn11ia10~11ecsi B KaMep~. HeOT.1IH'IHMbl m iipo~OHOB, ~ ~M npHDHCbJBaJick HMny'.iibc, .. 
• ppOTOHa (B COOTBeTCrnHH C npo6eroM). B pe3yJibTlne TaKHe d Ht KOH~eHTpHpyIOTCSI i1y3KOM HI!Tep~- i 
'uane 6bICTPOT (0, 1 _;_0,4) . · ' ' '.. · . . ,, - · 
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P11c. l • Pacnpe'AeJieHHSI npOTOHOB no 6bICTpo1-e' .. 
}J.Jiii CCcn3aHMO'AeHCTBHH i (u6pM11pona11bi ua, · · 
DOJIHOe 'IHCJIO nporouon): a) p cp < 0,3 rsB/c; 

,, ' . > . ,,_ :• , . I . 

, 6),p c 0,3 s Pi< 0,5 rsB/c; B) ,pc 0,5 ,s 

. , s P,< 0,7 rsB/c; r) pc 0,7 s P, < lTsB/c; 

~> p c'p
1 
~ 1 rsB/c.,To~K11 (A):.... sKcii~pH~-, 

M~HTllJibH&le 'AaHHble, I'11CTOrpaMMa':.... M~'AeJI~ ' ' 
_, KnapK-r.ri10onnhIX. crpyu,. Kp1111b1e ...:. . BKJia'A 

· , , , pa3JJH'IHbIX HCTO'IHHKOB ll!)OTOiIOB 110 KI'CM: 
·A++'.:.:_ 113o6apa <-: .. !.:->,A+,'."'- cnnolllnaR 

Kp11nasi, A0
,.:.... (::._:.... ..'...);, dir («npSIMhie»-p;, 

_cM, TeKCT)\0:-C ** , , · · 
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P11c.2. 3am'.ICHMOCTb cpe,1Hero rionepe•rnoi:o 11MTIYJibCa npOTOHOB OT 6blCTpOTbl ,IJISI dC
(0) l1 cc~ (J.) -B3al1MO,leficTBHtt; Cn.11oumaS1 Kp11saS1 - 3aBMCl1MOCTb ( /J ) o/ y TI~. 

. . ·. I . . :. . . . . . . ' . . . . . :': . . 
KrCM C yqeTOM SKCnep11MeHTaJibHblX norpemHOCTett (CM: TeKCT)', nyHKT11p-;-- TO_)Ke 
- 6e3 y~eTa norpCIIIHOCTett. . . • • . . . 

: \,"' 

-. 

~ ' ' ~' ·. '. . ,·.' - ' - , I: "\ I':. ''' 1,'. ·, . - \ .. ' 

}:leHC~ByIOui~~ Mep (At > AP) 6hlCTpOTHble pac11pe}:le.neHH51 npOTOH~B ~Jrn _3THX 

peaKIJ;IIH aCHMMeTpHqHhl, np1iqeM B'6oJibmeiI CTenemi - panpe~eJieHH.sI hpoTO-
HOB c no.nepeqHhlMUHMnyJibCaMH Pt< 0,5 f3B/ c (CM. Ta6JI. ·2). . . . . 

BJimIHH~ aTOM~C>ro_ Bec1 HaJieT~IO~ero Mpa npH_;~HHOM_pt np051BJI~eTC5I B' 

yBeJIH~eHHH BKJia}:\a npOTOH~B B o6~aCT~ cppameHTa~HiI 3TOI'O Mpa; Ha pnc.2 

. noKa3aHa 3aBHCHMOCTb cpe;:\Hero nonepeqH()I'O HMnyJihCa npOTOHOB OT 6hlCTJ)O-. 

Tbl }:\JI5I de..: H CC-B3aHMO;:\eHCTBHH~ BH;:\HO; qTQ-HaH60JiblIIHH, B cpe;:\He~, none..'. 

, peqHhlH IIMny~b~ HMelOT npo~om,i: i ri,eHTp~bHOH o6JiaC;H 6h!CTpOT KaK B dC-;'· 
. TaK_H B CC-coy}:lapeHH5IX .. 3To - JIH6o npOTOHhl H3 HaJieTaIOmero MPa, 3,lTOp

· M03HBmHeC5I B Mpe MHmeirn, .JIH6o"npoTOHhl H3 MPa MHllieHH, noJiyqHBmHe 

6oJI~lliOH nepe}:la~HI,iH HMITYJibC.-YBe.nnqeHHe_ (Pt) _B C>6JiacrwY> 2,0 o6ic.noB~ 

JieHO :e OCHOBHOM norpemHOCT5IMH B onpe}:le.neHHH HMTI)'JibC()B CaMblX.6hlCTJ)hlX 
· .npoTOHOB. · · · · · · · • .· · · · · 
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P11c.3. lfMnyJI~C~hIH crie~Tp,rip~TOHOB wu1 CCcB3~ttMO~eiicT0 
· B11H. Toiiim ~- :JKcnep11~eHTlUib~bie AaHHbie, rhcwrpaMMa ,::: 
·KrcM:· - · _., .. ,.: · ·.,/'/'° · -· 

0,4 

d.o-' , ·::ai:a,.+• ,, ........ ,.,,. ..... , 

·0.0 -

"', 
P11c.4. Pac~pe;ieJie1me npoTOHOB no rionepe•i'HoMy 11MnyJibCY· 

. AJISI cc:coyAapeH11H. 060311a11e~;;e, KaK na p11c.3 · · 
T .\ .. ,; ••' • • • • • ; 
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11Cl10Jlh30B.aHH~H BapnaHT Mb,!I.eJIH iBapK:rmooirnhl£ CTpyH. [2] i~o~JieT
BOpHTeJibHO 011HChIBaeT pa11pe,!I.eJieHH.sI :re - -Me30HOB 110 KHHeMaTHtJeCKHM 11epe
MeHHbIM ,!I.JI.sI 'pc-, dC-, aC- H CC~B3aH~O,!I.eHCTBHH [1 ];B HaCTO.siiIJ.eii'pa60Te 
eCTh B03MO)KHQCTb ~OCMOTpen;; IIaCKOJibKO xoponio' MO,!I.eJib' Krc ~11HChIBae-r 
pa11pe,!I.eJieHH~ 11pOTOHOB ):IJI.sI' Tei )Ke THl10B B3aHMO,!I.f:HCTBHH. B KrCM B Kalle: . 

CT~e HCTO'llHH~a 11~0TOHOB cpnrypnpy~T d++ -, 'd+.;: H A0-~3o6api:i, a TaK)Ke · 
f, 11epBH~Ufble ll BTOpH'IHble NN-B3aHMO,!I.eHCTBirn6e3' o6pa3oBaHmi H3o6ap. 
. . · , II poBe;,:(eHH<)e'cpaBHe1me 3KC11epnMeHTaJibHblX HH~_I03HBHblX pacnpe):(e.7Je--
HHH hpoTOHOB rio KHHeMaTntJeCKHM 11epeMeHHhl,M ):(JI51 pC--:; dC-, aC- H CC--:B3a-, , 
H~O,!I.eHCTBHH. C COOTBeTCTB yIO~HMH' pac11pe):(eJieHH.sIMH, 110JiyqeHHblMH B ·paM'-' ,-

.' KaX'MO/:(eJIH KBapK-rJIIO~HHhlX CTPYH (Moiiem1poBaHHhle co6hlTH.sI ami11rnp0Ba-' .. 
Hbl ,:K •, YCJIOBHSIM Ramero , 3KCIIepnMeHTa), 1103BOJI5IeT'. ctieJiaTh_ BblBO~ -- 0 
,_ . . . - . , - . - I . . . 
KatJeCTBeHHOM.COrJiaCHH MO):(eJIH KfC C 3KC11epHMeHTOM (pHC. 3-6). BTa6JIHD;e 

.· 1 11pnBe;,:(eHbl:cpe):(HHe MHO)KeCT~eHHOCTH 11po{o'tton, a B Ta6Jin:u;e '3 BeJIHlJHHhl, 

cp~m~HX 3Ha1I~H~~ PJI;6,'. 0JI,a_6,- ~ Pt ~151 ?POTOH,(?B H3 n_3yqaeMblX :~aMH rnpoB -~- -• 

B3aU:MO):(eHCTBHH. PaCXQ)K):(eHn'e 3KC11epiiMeHTaJibHblX ,!I.clHHblX C pactJeTaiui 110 - ' . 
Kf'CM He iipeBhlW:aeT 15% .- B [9] IIOKa3aHO, 'ITO HCKJIIQtJeime rip:nMeCH ,!I.eii:T-
'poHOB y;yq~aeT cor.riacne 3KC11epnMeHTaJlbHblX ,!I.aHHblX C KrCM. ,' , , , _ • 

·.,/ . ". - ' .. ' ... ,- , : ' .. ' / \;·,:· ·-. . 
/ 

.- - ' ' : ' ,. , -- ' ' - - ._ \ 

Ta6JIH~a 3. CpeAHHe 3IIB'lCHHII KHlll!MBTH'ICCKHX nepeMCllllblX npOTOHOB 
-- ,!l.llll (p, d;a, C)C~B38HMOACHCTBHH · · -

\· 

. ( PM6. ), r:iB/c . ( 811a6: ),rpaA. : (P1),r:iB/c !', · 

·. l ,258±0,_0l 1, -· 37,7±0,4 • : 0,437±0,003_ 

41,3±0,3. --0,514±0,002 

:JKCIT. !,l9U±U,UIO, 38,3±0,3 ,0,448±0,903 
dC ' ~--

·KrCM . 1,376±0,008 .40,6±0,2 '' 0,520±0,002 
\-1 

:JKCIT. -. l,556±0,010 34,5±0,3 - 0;486±0,003 
__ 

1 
•• , __ aC I 

1,650±0,007 \ 
' ,- KrCM - 34,0±0,2 --- 0,527±0,002 

,· .' ,· 
·; :JKCIT. 1,885±0,008 / .·28,6±0,2 .. 0,485±0,002 · 

-✓ 1,914±0,006, , 28,5±0,l' 0,530±0,001 

II pO):(OJDKcl.sI, cpaBHeHHe MO;eJI~ KI'C c 3KCIIe~HMeHTOM, BeJ)HeMC~ K pHc.1, 
.'i.r,!I.e 11pe,!1.CT{I.BJieHhl, Y-"pa·c11pe,!I.~ettn.s1 Bcex 11po'roIIOB AJI.sI CC-B3~HMOAeHCTBiiii c, 

,!I.aHHblM pt H ~pOT~HOB OT pa3JI~lJHbIX; H~OlJHHKOB> '·· . ' - . I 
. ·( .. ·; ', ''•, - ., ·.," ' '-
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Ta6JI11~a 4. BKJIM npOT0l;OB OT p33Jllf'lllblX lfCTO'llllfKOB ,B Bb~eJieHHble HIITepBaJibl c'neKTJ)O~ 

', ... 
.T11n • 
co6bITlfH 

pC 
dC. 

p no nonepe11110Mf 11MnyJI&cy B (p, d, a; C)C-a3a11Mo,neiirn1111x · ·-. ' '., / 

': 

Pt. r:iB/c fl.+.t, % ~\ % · i').0,'%' «np11M&1e•p, % - . / 

15 11 . .4 70 

,'15 14 6 65 
,,'ace 13 · • 11 6 . 70 

' ~ , l-aC 

cc, 17 · 14 7 . 62 . 

pC 

dC 
···ac, 

cc 

pC 

dC· 
aC. 

•'pC 
\' 

, de 
cxC 

f 

cc· 
-:- ~ 

-,,ac. 
cc' 

i 21. , 14' . 6'.; 5~ 
18 15·. 8 /59 

,.:io. 11,,, •s. ·.55 
22 18 ... 9 51 

·16 4 
14', .. • 6~' 

16 

19 

}n 

'f ~ l" 

.I 

i 

9 
10, 
8 ., 

11 
\/., 

7 

6 

8 
9_..,>-: 

4 

5 15 

B '06.1;1<1~Ri pt< 0~5 I'3BI c H p~ ~- 1 _faB/ c ·3Kcn.epi1MeH;aJihHhle H pacqe•f

-Hhie Y:--pacnpe}];eJieiJu:R npOTOHOB 6JIH3~H'Me~y co6oii IlO !pOpMe~ a B HHTepaa
Jie 0,5 ,s, Pt< 1 f3B/c Ha6.in~tiaeTCR pa3JIHqHe,Y.:.pacnp.en:e.neHHH. ·Tio KfCM 

_,,. ' } I , ' ' -. ' l 

n:ayrop6a51 <P?PM3 Y-pacnpen:e.neHHH coxpairneTrn BilJIOTb Jl:O pt = 1 faB/ C. ' 

. ·:, Mo;e.ri~ KrC;-aianTiipOB3HHaR' KYCJIOBH.SlM .3KC~epm.~eHTa,·xoporno BOC<•' 
IlJ?01i3B0Jl:HT ¢op~y 3313,HCIJ:MOCTH. ( pt> OT 6hICTIJOTbl '~~gCC,~B33HMoieuc~BHH_ 

' 

J ' ' : ': ·., ' ' ' ' ',·, • I •~. '. • ,' , ,•' .,•' , -~ • • .' .' • • ' • ., ' • •, '- ; ,-. .:· ·'. '.:,' ·/' ,':• ~ • \ '\ '', ,'.· ,. • ' 

(criJiomHaR KpHBaR Ha pnc. -2). HyHKTHpHaR KpHBaR IlOKa3hiBaeT 3aBHCHMOCTb , ' 
,, ' -, '" •' ,., • • _,, '- \ .: 0 •• , ' ,'•, •, C •,, • ,, ·,•i; 
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'11<! 
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t:l 80 
' ' (1j 

. ' ~ 
:,:; 
III . 

,:s: 60 
,'~ 
. :i: 
_·,4 

-~ 
·_<I> 40 
··t 

0 
0 
:i:. 
~I 20 
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. . 

f ,. 
- dir 

'. 
'• 

-/ .· ,• 

I:,♦ ~ . '• 
.... '_· ... ,:·',· 

.... _ - -- -
; - - ,. ~ ~ :.... .:._ ~ :-
.o.4 0.8 1 , 2 -: r i /,1 , 6 . 2, 0 

P,, T0BA, 
, ,- '., ., ,·,·, f' 

OrnornreJibl~b;H -B~a,[l HCTO'IIIHKOII, npOTOIIOB s 11~~ 
'ny.nhCllblH cneKTp (p) no krcM A/Ill CC-s3ai:;Mojiei1crn11i1 
• ,' ' . \ •, . ' t '\ ..,, •~, < '\ •' I • ;-, .. , .. , 1• t ; 

'· 

. ( Pi) 'o;rY 6e3 y~e'I'a 3KCrrepHMCHTaJibHhi:fnorp:eurnoc:reifB onpe~~Jie~HH HM-·_? 

'ny:n~coB npoTouo~. ' ·•· : . 1 ';-·--, ·•. • __ -. _.' i< :, •- . _-· ___ , _ · 
. . . BKJI~~hl np0T0H0B (~ % ) ciT paa.1rnquwx HCTQqHHKOB B Bhl~eJI~H~hie ~H;ep'... 
BaJIM rionepequhl~ HMilYJihCOB ~]151 pC-, dC-, aC- H CC-B3aHMO~eHCTBHH npk:: . 

Be~eHhrnrn6JIA, a-~~51 CC-coy~ape~uii rioKa3aHhlHHa pHc.7. ' ' ' / ·--_--, .. -__ -- -

• • Bn~uo, qTQ B KfCM npOT0Hhl' 06pa:ay10TCSI; rJiaBHhIM o6pa3mt'B fiP51~fhIX' 

HYKJIOH-:HYKJIOHHhlX,COy.ziapeHH51X -(62 % ), H lfMeHHO. ¢opMa Y-pacnpe~eJiemiii ' 
«npSIMblX>> npOTOH~B onpe~eJl.sie~- a ~CHOBHOM·¢opiry 6hlCTPO~IihlX pacnpe~en'e~ 
HHii, 'npoTOHOB (pric.l ;6); , ":: · _ _ . __ - ' . .. · . · 

- , C yBeJIHqeHHeM nonepeqm)ro HMilYJI~ca:npOTOH0B ~0]151 ~J)OTOHOB OT pac- · -

na~a na96ap 'yJeubiuaeTCSI C 49 % ~JISI H·H~epBaJia "pt.< 0,3 f3B/ C ~o 2.5;% np11 .· 
I.· · · .,1 :• _,,, , · •·• • • 

Pt ~- 1 f3B~c . . : -

: ' ( i, ', "• .•.•. '• \ • ' '. ' C ',, •, •, f < '• ' ; • - : ,; \ ·, •,, '~· \ • '• : ,,': • 

I1 poBe~eHH0C -HCCJie~oBaHHe 6bICTJ)OTHbIX_ pacnpe~eJieHHH np0T0H0B_B' pa3-
JIHqffblX HHTepBanax nonepequoro UMilY Jl~Ca IJ.]151 pC~; dC'-;' aC- H CC:-B3aHl'dO

lleHCTBHH ~PH 4;2 f3B/ c mi uykJIOH, a TaK)Ke cpaB~eHHe 3THX pacnp'e~eneirnii c 
• ( : ' •• : .' ,, \. ' : ' ', - " - ,, • ,, ·- i • ' -.. • ,.'• " ' ~ ''' 

. MOlleJiblO KBapK-:-rJIIO0HHbI~ CTPYH :no~~.0fSI_eT' c_~eJiaTh. CJie~yIOIIIHe BhlB0~bl; 

, I. 10 

,· 

\ 

\ ._,,. 
;--,,.. ~- , 

<l>opMa 6b1cTpOTHh1x pacnpe~eJienHii npoTottoBB A 'C-B:iaHMo~eiicTBttsrx cyIIIe.: 
_-·' •. - ' --· - ·_ - . . , -·-- ' ' " • ': p . - . . . __ ·. . - -. . . 

CTBeHH0 3aBHCHT OT HHTepBaJia nonepeqHbIX HMilYJibCOB._6blCTPOTIIhle pacnpe-
~eJieHHSinpOTOHOB c Pt< 0,5 f3B/c HMeIOT_xapaKTepnhle MaKCHM)'Mhl B_o6~a-:, 

CT.sIX ¢parMeHTaI.U~H CTaJIKHB'a10uiux·csi SI~ep II M~HHMYMhl B u,euip~bHOH 06- .. 

JiacTH: C y~eJIHqeuHeM nonepeq1ioro HMilYJibCa CTPYKTypa Y-pacnpe~eJI~HHH . 
- iicqeaaeT, ycTynasi MeCTO n.11aTO Ii u,eirrpaJibHOit o6nacTH. TaKHM o6pa30M, ~po-. 

Touii, npeTepneinune )KeCTKHe coy~ap~HHSI (c 6oJihllloii nepe~aq~~ HMny.,'lhCa), 
···-· . nepeMeIIIaIOTC51 B_ U:euTpa.nhl-I)'IO 06JiaCTb 6hlCTl)OT. - . 

CpaBHemie 3KCnepuMeHTaJibHhlX -ixaHHhlX c MOlleJlblO KBapK'-rJIIOOHHhlX 
l - - .- . • • ✓ • . ·. 

. CTpyu Il0Ka3aJI_O, qTQ M0~eJih uenJIOXO B0CnpOH3B0~HT 3KCnepuMeHTaJibHble pe-
3YJihTaT,!,I, B. qaCTH0CTH, no MHO)KeCTBeHHOCTH npOTOH0B ·- yqaCTHHKO~,---H ·-_· · 
cpe~HHe xapaKTepHCTHKU np~TOHOB; pacxo~e~He He £i'p~BbilllaeT 15% (CM .. 

. Ta6JI.1~3). - · · ·'._ . _-. _-· · - . . • :· ~- - - : • _ .. · . -· 

_ - , HMelOTCSI HeKo'I'0pbie pacxo~eHHSI B ¢opMe 3KcnepmieHTaJibHhlX H pa·c-
•. tJeTHhlX pacnpe~eJieHHH (pHC.lB,3,4,)~' .. >·>. . .. - -- ... 
. ECJIH. cqHTaTb HCilOJib30B3HHhlH BapHaHT r.rn~eJ~ll K[C_ ~oCTaToquo 6JIH3--~ ' , - ' . ' . - .· . . . . 

, :· · KHM K HCTHHHOtt Kapntue· si~po-siixepnhlx.na~mMo~eiiCTBHii, :To MO)KH0 cKa3aTh, 
.'qTQ; 0CHOBHhlM'.HCTOqffHKO~ BTOpHqHblX npOT()H.QB Sil3JISI

0

IOTCR NN:-coy~apeHH51 

·' 6e3 o6pa3oBaHH51_}I3p6ap '(CM. _Ta6JI;4, pil:c.7). B ~HaJ:Ia3oHe MaJihlX Pt cyIIIeCT- -

·. BeHHbIIi BKJiall ~ cpe~HIOIO MHO::>KeCTBeHHOCT~ ~poioJoB-~aIOT Li-:H306aphl < 40-. 

•-_50%)'. C yBe~mqeui-ie~ PtBKJiaix npoT~_HOB OT pacna~a H3o6ap yr.ieu6iiiaeTCSf~O 

25% B ~_llTCPBaJie pt ¥: · 1 f3_B/ c, H rnoTBeTC;BeHHO ioipa~TaeT ~0]151 .npSIMhlX ;., 
. . .... -- ' . - .. , ~ - - '-' ... ' -. ' . . '·· -: ' - . - ,, 

OT NN-BaaHMoixeiicTBHii. 
,_,.. .· . . .... -. -. -_ ' _, ' -, __ · ' .. . . ·_ :_ . '. \_. '· . 

ABTOphl 6Jiaro,iiapSIT <;;.IO. C:i-i.B'oKJIOKOBa 3a ripe,ciocTaBJif!Hlle MO~em1'p0Ba11-_· -~. 
HhlX .co6blTHH ii. noJie3I_Ihle· o6cy~eHH51, B.n:. ToueeBa 3a IlOJie3Hhle o6cy~e-

- HH51 u 3aMeqamrn, yqacTHHKOB coTpy~uiI~ecTBa,inoJiyiiuBmHx 3Kc~epuMeu
;- Ta.TlhHhIII MaTepuan, Jia6opauToB 3a npocMo;p rDienoK n naMepeunsi co6hlTHii .. 
I• • • - • • ·, , .•• a .• - , ~ • ,: • -., ,· , 

"/ 
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BeKMHpaaeB P.H. u ~p. Pl-94-260 
BbICTpOTHhle pacnpeAeJieHHSI npOTOHOB 
B (p, d, a, C)C-BaaHMOAeHCTBHSIX npu 4,2 r3B/c Ha HYKJIOH 

AHaJiuaupy10TCS1 pacnpeAeJiemrn npoTOHOB no 6hlCTpoTe B aaBHCHMOCTH OT 
nonepeqHoro HMnyJihCa npoTOHOB WI.SI pC-, dC-, aC- H CC-B3IDIMOAeHCTBHH £!PH 
HMnyJihCe 4,2 r3B/c Ha HYKJIOH. 3KcnepuMeHTaJibHble AaHHble cpaBHHBaIOTCSI 
C pe3yJihTaTaMH, noJiyqeHHhlMH AJISI C06hlTHH, reHepHpOBaHHblX no MOAeJIH 
KBapK-rJIIOOHHblX CTpyH. IloKa3aHO, qTO MOAeJih KrC YAOBJieTBOpHTeJibHO OnH
ChlBaeT HHKJII03HBHhle pacnpeAeJieHHSI npOTOHOB no KHHeMaTuqecKHM nepe
MeHHblM. C nOMOID;bIO MOAeJIH KrC onpeAeJieHhl BKJlaAhl npOTOHOB OT pacnaAa 
d-H306ap H «npSIMblX» npOTOHOB B 6hlCTpOTHhle pacnpeAeJieHHSI A.JI.SI pa3JIHqHblX 
HHTepBaJIOB nonepeqHoro HMnyJihCa. 

Pa6oTa BhlnOJIHeHa B Jia6opaTOpHH BblCOKHX 3Hepmii 0115111. 

IlpenpHHT Q6,,e,111HeHHOl'O HHCTHT)'Ta ll,lepHblX HCCJie,IOBaHHH. ,ny6Ha 1994 

TiepeBO'A aBTOpOB 

Bekmirzaev R.N. et al. Pl-94-260 
Rapidity Distributions of Protons 
in (p, d, a, C)C-Interactions at 4.2 GeV /c per Nucleon 

The dependences of proton rapidity distributions on transverse momentum 
for pC, dC ,aC and CC interactions at 4.2 GeV /c per nucleon are studied. The 
experimental results are compared with the calculations according to the quark
gluon string model. It is shown that QGSM satisfactorily describes the ex-

perimental data. The contributions of protons emitted from decays of l!i. ++, 

l!i. +, l!i. 0 isobars and of direct ones to multiplicities of protons in different rapidity 
bins and in different Pt intervals have been determined with the help of above 

model. -:, 

The investigation has been performed at the Laboratory of High Energies, 
JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1994 


