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1. BBE,l:IEH~E 

np~ ~ccneAOBaH~~ npo~eCCOB B~6~BaH~~ 4aCT~~ ~3 ~Aep B TaK 
Ha3~BaeMy~ K~HeMaT~4ecK~ 3anpe~eHHY~ o6nacTb IK30I nony4eH 
6onbwo~ 3Kcnep~MeHTanbH~~ Marep~an. B 4acrHocr~, np~ HeKoTop~x 

3Hepr~~x ~3MepeH~ ~HKn~3~BH~e non~p~3a~~~ npoToHoB a peaK~~~x 
II -9 19/ 

p + A -- Pt+ ••• ~ 17 + A--> p + ... • . n peAnO)f(8HO 6onbwoe 4~Cno Teo-
peT~4eCK~X nOAXOAOB K on~CaH~~ ~HKn~3~BH~X C848H~~ 3T~X npo~ec
COB. 0AHaKO ~HTepnpeTa~~~ 3KCnep~M8HTanbH~X AaHH~X no non~p~-
3a~~~M laHan~3~py~~~M cnoco6HOCT~MI npOTOHOB noKa 3aTPYAH8Ha 
~3-3a OTCYTCTB~~ KOn~4eCTB8HH~X npeACKa3aH~~*. 

B Hacro~~e~ pa6ore CAenaH~ o~eHK~ ~HKn~3~BHo~ non~p~3a~~~ 
npOTOHOB B peaK~~~X 

p +A __. pt+ ••• 111 

B o6nacT~ Ha4anbH~X 3Hepr~~ npOTOHOB 10,371,01 r3B Ha OCHOBe 
r~noTe3~ 06 ~X np~MOM B~6~BaH~~ ~3 ~Apa B pe3ynbTaTe COYAapeH~~ 
HaneTa~~ero npOTOHa C AB~)f(y~~M~C~ BHyTp~~A8PH~M~ HyKnOHaM~. 

2. METOA PAC4ETA 

~3B8CTH0 1 4TO MeXaH~3M np~Moro B~6~BaH~~, npeACTaBneHH~~ 
A~arpaMMO~ Ha P~C. 1, AOCTaT04HO ycneWHO Bocnp0~3BOA~T a6con~T
H~e 3Ha4eHH~ ~HKn~3HBH~X Ce4eHH~ npOTOHOB, HCny~eHH~X B peaK
~H~X THna 111 a K30II 2•131 . no3TOMY 6~no 6bl ecTecraeHHbiM, ocra
aa~cb a paMKax 3Toro noAXOAa, CAenaTb cneAy~~~~ war ~ nonbiTaTb
c~ O~eH~Tb yrnOBble H 3HepreTH4eCKHe 3aBHCHMOCTH non~pH3a~H~ 
nporoHoB a n~o~ecce I 1 I, ~H<!>OPMa~H~ o KOTOPbiX y)f(e HMeerc~ a nH
Teparype/1·3- •191 , npH 3HeprHHX BnnOTb AD 1 r3B . 

.[InA AanbHe~wero ynp0111eHH~ paccMaTp~aaeMo~ KapTHHbl npeAnono)f(HM, 
4TO: 

11 nonApH3a~H~ 4aCTH~ a aepxHeM y3ne A~arpaMM~ PHC. 1 pasHa 
nonHPH3a~H~ Pl\'N(s,t), B03HHKa~~e~ a npo~ecce ynpyroro NN -pacceA-

*Ha~6onee 4eTK~e npeACKa3aHHfl An~ nonAPH3a~~H KYMYnATHBH~x 
4aCTH~ npH BbiCOKHX 3HeprHAX YAanOCb nony4HTb, HCnonb3Yfl MOAenb 
)f(8CTKOrO COYAapeHHfl KBapKOB/lO<Q~eHKa non~pH3a~HH An~ npoMe)f(y
T04H~X 3HeprH~ 6~na npeAnO)f(eHa alii/. 
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PHc.l. UHarpaMMa npHMoro Bhl6HBaHHH 
npoToHa H3 H,[.lpa A: p- HMTIYJibC na,[.law-

4, ~ 
~ero npoToHa, ~ - pacceHHHoro, 4 -

Ha6JIJO,[.\aeMoro, k - HMTIYJibC BHyTpH
H,[.\epHOPO npOTOHa.COOTBeTCTByJO~e HM 

•) •) I 

3HeprHH EP, Ep'• Eq H Ek=(k-+m-) '. 

H~.A np~ COOTBeTCTBy~~~X 3Ha4eH~fiX ~HBap~aHTHhlX nepeMeHHhlX S 
~ t, onpeAeneHHhlX cneAY~~~M o6pa3oM 1221 : 

S=(P'+q)
2 

( ') 2 . t= p-p ' 

2/ MOlf<HO npeHe6pe4b nepepacce.AH~eM HyKnOHOB ~ B3a~MOAe~CTB~
eM ~X B KOHe4HOM COCTO.AH~~. 

np~ 3T~X npeAnOnOlf<eH~.AX ~HTepecy~~a.A HaC ~HKn~3~BHafl nOn.Ap~-

3a~~.A npOTOHOB p (q) MOlf<eT 6~Tb O~eHeHa KaK cpeAHeB3BeweHHOe 
y - 4 

3Ha4eH~e non.Ap~3a~~~ npOTOHOB 1 ~cnyCKaeMhlX C ~MnynbCOM q BO 
scex K~HeMaT~4ecK~ pa3peweHHhlx 3neMeHTapHwx aKTax pp- ~ pn -
coyAapeH~~ c AB~lf<Y~~M~C.A HyKnoHaM~ .AApa. TaK~M o6pa3oM, MOlf<HO 
3an~caTb: 

k max 
r w _. rr; ;:; k)P __ r" t)r1 3 ~r 

4 

i . L" 1~' • ' •· 1'1 L~ ~ 

Py(q)=~k-"'~'n~----------------
max 3 f WNN(p, q, k)d k 

kmin 

/2/ 

3AeCb WNN(p, q, k)- BeCOBO~ MHOlK~Tenb, COOTBeTCTBY~~~~ 3neMeH
TapHOMY aKTY coyAapeH~.A. ~HTerp~poaaH~e npoBoA~TC.A no see~ K~
HeMaT~4eCKo~ o6nacT~ [kmin, kmaJ 3Ha4eH~~ seKTopa k, pa3peweHHO~ 
np~ AaHHO~ $~Kc~posaHHo~ sen~4~He q An.A peaK~~~ A (p, 2p )A'. 
B Ka4eCTse WN N(p, q, k')Mbl ~cnonb3osan~ noAbiHTerpanbHYIO $yHK~~IO 
B Bblpalf<eH~~ 

4 3 2 
da da m q J d k [ ( )~1M 1 ---= qE --=--- - -- n k -, , + 

dOqdEq qd3q 2(2rr)5 p EkEp' P PP /3/ 

+n 0 (k)~\Mpn\ 2 ]B(Ep+Ek-Ep' -Eq -;) 

Anfl ce4eH~R ~HKni03~BHoro o6pa3oBaH~R npoTOHOB Ha RApax, nony4eH
Horo AMaAo ~ Bonow~HbiM ' 12 's paMKax MexaH~3Ma np.AMoro sw6~saHH.A. 
3AeCb 0 q - TeneCHbl~ yron BblneTa npOTOHa C ~MnynbCOM q; ill·· 

Mace a npoToHa; MPP ~ M pn - MaTp~~bl nepexoAa AnA ynpyroro pp- ~ 

2 

pn-coyAapeH~~; np\n) (k) -
0 
sep.?.A,~HOCT~ o6Hapylf<eH~.A a .RAPe HyK

noHa c ~MnynbCOM k; Ek = (k~ + m~) /' ; { - cpeAH.A.A 3Hepr~r~ B3a~Mo

Ae~CTB~.A HyKnOHOB B RApe. 
CornacHo 113'4aCTb, CB.A3aHHa.A c pn-paccer~H~eM, AaeT BKnaA 

B /3/, COCTaBn.A~~~~ He 6onbWe HeCKOnbK~X npo~eHTOB. Ha 3TOM 
ocHosaH~~ a pac4eTax Mhl ee He Y4~Twsan~. Anr~ MPP ~cnonb3osanocb 

Bblpalf<eH~e 

~\M j
2 =16rrs(s/4 _ 2) da(s,t) PP m ----dt • 

/4/ 

a KoTopoM da/dt- A~$¢epeH~~anbHoe ce4eH~e ynpyroro pp-paccer~

H~.A. Y4~Tb1Ba.A /3/, /4/ ~ npo~3BOAfl ~HTerp~posaH~e no nonr~pHoMy 
yrny ~ ,OTHOC.A~eMyC.A K BeKTopy k*,c nOMO~b~ ~3BeCTHhlX CBO~CTB 
B -$yHK~~~ swpalf<eH~e /2/ np~BOA~M K B~AY 

p ( q) 
y 

kmaxn (k)kdk I ......... P __ _ 

Ek kmin 

2rr 

J s(s/4- m2 )~(s, t)P*(s, t)dc,\ 
() d t 

k d k 
217 

2 d a A, Fa 'nr(k)k J s (s/4- m )dt(s, t)d~,, 
kmin Ek () 

rAe ¢k - a3~MyTanbHbl~ yron; P*(s,t)=PPP (s,t).Cos(,(,n). Y4eT 
~ - ~ ' - -

/5/ 

~U~\~, U) CB.A3aH C TeM OOCTOf!TenbCTBOM, 4TO Haon~gaeMafl Ha OnhlTe 
nonflp~3a~~.A 3aB~C~T K?K OT apryMeHTOB S ~ t , TaK ~ OT B3a~MHO~ 

op~eHTa~~~ HopMane~ f~[pxp']lflpxp'll K nnocKOCT~ non.Ap~3Y~~ero 
pacceRH~fl ~ ii = [ p x q] /1 [ p x q] 1 , onpeAenRIO~e~ HanpasneH~e nonepe4-
HO~ KOMnoHeHThl nonr~p~3a~~~. ~3Mepr~eMo~ Ha onwTe. HanpasneH~e 

o6e~x HopMane~ swGpaHo TaK, 4To6w np~ nepexoAe K KOMnnaHapHo~ 
reoMeTp~~ 3HaK nonr~p~3a~~~ cosnaAan co 3HaKOM Anfl ynpyroro PP
pacceRH~R. 

npeAenw ~HTerp~poBaH~fl kmin ~ kmax onpeAenfln~Cb K~HeMaT~KO~ 

peaK~~~ A(p, 2p)A' ~ ycnos~eM kmax::; 1,2 r3B/c. np~ ~HTerp~posa
H~~ ~cnonb3osan~cb 3Ha4eH~R A~¢$epeH~~anbHhlX ce4eH~~ ynpyroro 
pp-paccef!H~R B o6naCT~ ~MnynbCOB AO 1,6 r3B/c, B3.AThle ~3/! 4 /, 

~ B ~HTepsane /376/ r3B/c- ~3/J5'.Anfl nonr~p~3a~~~ p (s,t) ~cpp 
nonb30BaH~ pe3ynbTaTbl noArOHK~ cy~ecTsy~~~x AaHHbiX a ~HTepsane 

2' /0,36-4,85/ r3B/c Bblpalf<eH~eM P=SinO~aiCos '8. npoMelf<yT04Hble 
3Ha4eH~R ce4eH~~ ~ nonRp~3a~~~ nony4Jn~cb nyTeM ~HTepnon~posa
H~R. 

Anr~ nposepK~ npaa~nbHOCT~ pac4eTOB 6blno Bb14~cneHo ~HKn~3~BHoe 

Ce4eH~e npOTOHOB np~ 3Hepr~~ 800 M38, KOTopoe C T04HOCTbiO AO Hop-

*Deb z c¢ep~4ecKo~ c~cTeMw KOOPA~HaT cosnaAaeT c HanpaaneH~
eM seKTopa ( p- q). 
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MMP0804HOrO MHO*MTenA A8flAeTCA 3HaMeHaTeneM 8~pa*eHMA /5/. 
/j 3 I Pe3YflbTaT coanan c aHanorM4H~M pac4eToM pa6oT~ .HeonpeAeneH-

HOCTb pac4eTOB, CBA3aHHaA C OWM6KaMM MCnOflb30BaHHbiX 3KCnepMMeH
TaflbH~X AaHH~X, - He 6onee HeCKOflbKMX npo~eHT08. 

AnA a~AcHeHMA 4YBCT8MTenbHOCTM pe3ynbTaToB pac4eTa nonApM-
3a~MM K ¢opMe MMnynbcHoro pacnpeAeneHMA npoTOHOB np~) ace pac-
4eT~ a cny4ae AAPa yrnepoAa npoBOAMnMCb c Mcnonb308aHMeM 
pacnpeAeneHM~: rayccoacKoro c napaMeTpaMM, B3AT~MM M3 pa6oT~/Zl~ 
M pacnfeA~neHMA TMna o6paTHoro KBaAPaTa rMnep6onM4eCKoro KocM
Hyca1'~,lb~nepexoAA~ero npM 6onbWMX MMnynbcax a 3KcnoHeH~Manb
Hoe. H3aecTHoi 12~4To pa3nM4H~e pacnpeAeneHMA np~) Aa~T cy~ecT
aeHHO pa3flM4a~~MeCA HaKflOH~ MH8apMaHTH~X MHKfl~3M8H~X Ce4eHM~ 

MCnycKaHMA npoTOH08 B K30. npM 3TOM pacnpeAeneHMe c 3KcnoHeH
~ManbHbiM cnaAOM npM 6onbWMX 3Ha4eHMAX MMnynbca k o6ecne4MaaeT 
OnMCaHMe 3KcnepMMeHTaflbH~X AaHH~X no Ce4eHMAM. 0AHaKO B Cfly4ae 
nonApM3a~MM pe3yflbTaT~ pac4eTa OKa3aflMCb cna6o 3a8MCA~MMM OT 
8MAa n (k), OC06eHHO 8 o6naCTM, AaneKO~ OT KMHeMaH14eCKO~ rpaHM
~bl c8o6'oAHoro NN -pacceAHMA /eM. pa3nM4MA 8 npeACKa3aHMAX Pr 
Ha p1-1c.2~5 - cnnowH~e M nyHKTMPH~e nMHMM/. HMnynbcHoe pacnpe
AeneHMe AflA Ae~TPOHa COOTBeTCTByeT 80JIH080~ ¢YHK~MM Pe~Aa C MAr
KMM KOPOM/ 20/. 

3. CPABHEHHE C 3KGnEPHMEHTAnbHbiMH AAHHbiMH 

PrlC:l.IP:T P
1 

~n.) RhlnnnHRnlR .n.nR R,n,Pf' .n.PiATPf'LAa lA ~1r-n~~'0.n.~ R~..1h'""'n 

3HeprMM naAa~~MX 4aCTM4 M MMnynbCHOrO /3HepreTM4eCKOro/ AMana-
30Ha onpeAeflAJICA HaJIM4MeM on~TH~X AaHH~X B o6naCTM yrnoa ~9ifn.c. 

12 3. 1 . nonApM3a4MA npoTOHOB 8 peaK~MM p + c-> Pt+ ... 
npM 3HeprMAx 640 1-1 1000 M3B 

Pe3yflbTaTbl pac4eTa nonApM3a4MM M COOTBeTCTBY~~Me 3KCnepMMeH
T3flbH~e 3Ha4eHMA, nony4eHH~e 8 pa6oTax /3~/ npM 3HeprMM 640 M3B 
M yrnax 90°+150° n.c., npM8eAeH~ Ha PMC.2. 113 PHCYHKa BMAHO, 
4To Ha4MHaA nHWb c yrna 110° n.c. H a~we pac4eT xopowo corna
cyeTCA c on~ToM. 3To cornacMe yny4waeTcA no Mepe YAaneHMA oT 
KMHeMaTM4ecKoro npeAena AnA NN -pacceAHHA Ha C8o6oAHbiX HyKno
Hax. HanpOTMB, npM MeHbWMX yrnax /90° JI.C./ Ha6JI~AaeTCA pe3KOe 
YXYAWeHMe 3TOrO cornaCMA. 

3KcnepMMeHTanbHble AaHHble/ 9 /, nony4eHHble np1-1 1000 M3B, H cooT
aeTcTay~~Me pac4eTH~e KPMB~e npM 3TO~ 3HeprMM npHBOAATCA AnA 
ABYX yrnoa 109° M 145° JI.C. Ha PMC.3. KpoMe ABYX T04eK C Q= 

0,55 r3B/c npl-1 109° M q= 0,7 r3B/c npV1 145c n.c., cornacl-1e 
C on~TOM BnOJIHe YAOBJieT80pi-1TenbHOe. 

BbinaAeHMe T04KV1 c q = 0 '55 r3B/ c V13 06ll\ero XOAa pac4eTHO~ 
nonAp1-13a41-11-1 MO*HO 6~JIO 6~ OTHeCTI-1, HanpMMep, 3a C4eT BKJiaAa 

... PHc. 2. IlOJIHpH3aJJ;HH rrpoToHOB 

~ B peaKJJ;HH /1/ IIpH 3HeprHH 
30 
20 

10 
$. 0 

130 150 170 190 

640 M3B '3-6/ B 3aBHCHMOCTH OT KH

HeTH'.J:CCKOH 3HeprHH peruc TpHpyeMbiX 

rrpoTOHOB. CrrnonmaH KPHBaH - pe-

3YJibTa Tbi pac"4eTa ,IJ,JUI n P(k)- ch-2 (k(ko ), 
IIYHKTHpHafl - ,IJ,JIH np(k)- exp ( -(k/ko t), 

PHc.3. IloJIRPH3aJJ;HH rrpoToHoB B pe

aKJJ;HH /1/ rrpH 3HeprHH 1000 M3B
191 

B 3aBHCHMOCTH OT HMIIYJibCa perHCT

pHpyCMbiX npOTOHOB. 0503Ha"4eHHfl 

-10 

0: 

" =r 

130 150 170 190 210 T,t.bB 

~ ~r · · · :,.· 9"':~' ~J 
~ + t 

r :~c-~~----~--1 
130 150 170 190 210 
K!-1Herwo~ecKaR 3HepntR, Tp,M38 

Te ~e, "4TO H Ha pHC,2. 

-10 ---

0:: 0.5 0,6 

~2Q l ~I I ______.;.-, -,-1 -----,-1 -:-t?'p~=1-45",---,l 
S2,0 /--l"i2c 
~ _ _, ~.,. + T i 

g 0 '---j 
-10L_~~J_~~~-~~ 

0,5 0.6 0.7 0,8 
~MnynbC, p, r38/C 

B V1CCfleAyeMy~ peaK4M~ npOTOH08 OT conyTCTBY~~ero np04ecca, C8A-
3aHHOrO c pa3aanoM NN-KoppenV~poaaHHbiX nap 8 AAPe yrnepoAa 1171. 
nnH Hero, KaK BV1AHO 1-13 aepxHe~ nOflOBI-1H~ pHc.3, V1MeHHO B 06JiaCTM 
MMnyJibCOB BTOPV14H~X npOTOH08 /0,50+0,55/ r3B/c nOJIRPM3a4V1H V1Me
eT nOAXOAH~Y~ nonO*V1TeJibHY~ BeiJV14V1Hy. 3aMeTV1M, 4TO npM 60flbWV1X 
MMnyJ!bCaX AflA yrna 109° V1 80 BCCM V1306pa*eHHOM Ha PMC.3 V1HTep-
8aJie V1Mnynbc08 AJIA yrna 145° n.c. npo4ecc 3Toro T~na sanpe~eH 
KV1HeMaTV14eCKV1 * . 

3THMV1 *e C006pa*eHI-1AMH MO*HO OT4aCTM 06bACHV1Tb noTep~ COrna
CMH C on~TOM npV1 yrnax, MeHbWMX 110° JI.C., npM 3HeprV1V1 640 M38. 

*EcTeCTAeHHO, B3ai-1MOAe~CT81-1HMM HaJieTa~ll\ero npOTOHa C HjKJIOH
H~MI-1 KoppenR4HAMV1 6onee B~COKOrO nOPHAKa M~ nDeHe6peraeM. 
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3.2. AHaJli-131-1PYIOll\a.A cnoco6HOCTb B peaKt.~I-1.RX pt+ 1?c ~ p + •.. 
npH 316, 516, 800 M3B 1-1 pt+ 2o ~ p + ••.. 
np~-1 800 M3B 

nocKOJlbKY 3KCnepi-1MeHTaJlbH~e AaHH~e yKa3~BaiOT Ha npHMepHoe 
paBeHCTBO MemAY nOJl.RPH3at.~l-1e~ H aHaJlH31-1PYIOll\e~ cnoco6HOCTbiO npi-1 
KBa3HynpyroM pacce.RHI-11-1 npoTOHOB Ha HyKJlOHax nerKHX .RAep'IB/, 
OnHCaHHYIO B~We npot.~eAYPY B~4HCJleHI-1~ ecTeCTBeHHO npi-1MeHHTb AJl.R 
pac4eTa aHaJli-13HPYIQli\HX cnoco6HocTe~ Ay B peaKt.~H.RX THna p +A~ Pt+··· 
npeAnOJlOmi-1B paBeHCTBO MemAY nOJl.RPI-13at.~l-1e~ H aHaJli-13HPYIOll\e~ cnoco6-
HOCTbiO B aKTaX np.RMOrO B~61-1BaHH.R npoTOHOB 1-13 .RApa. 

Pac4eTHoe 3Ha4eHHe aHaJli-13HPYIOll\e~ cnoco6HOCTH Ar npH Ha4anb
Ho~ 3HeprHH nporoHa 316 M3B H yrne perHcrpat.~HI-1 131° MeH.ReTC.R 
OT -10% AO +12% B AHana3oHe 3HeprH~ BTOpi-14H~X npOTOHOB 30-105 M3B. 
B pa6ore Iii npHBOA1-1TC.R TOJlbKO cpeAHee 3Ha4eHHe AY B 3TOM HHTep
sane, pasHoe A~lKCII. = /-5+9;o . CooTBeTcTBYIOll\ee pac4eTHoe 3Ha4e
HHe A~uc~. = -~% xopowo cosnaAaeT c on~TH~M. 

AHaJlH31-1PYIOll\a.A cnoco6HoCTb npH 3Hepri-1H 516 M3B nony4eHa B pa-
6ore171 TaKme JlHWb AJl.R OAHOro yrna 157° H npHBeAeHa Ha pi-1c.4 
BMeCTe C pac4eTH~MH KPHB~MH. BHAHO, 4TO COrJlaCI-1e KOJli-14eCTBeHHO 
XOpowee. 0AHaKO OWH6KI-1 H3MepeHH~ ell\e BeJlHKH, H 3AeCb meJlaTeJlbHbl 
yT04HeHH.R. 6onee BamHO, 4TO MaJla.R BeJlH4HHa Ay CJleAyeT 1-13 npeA
CKa3aHH~ MeXaHH3Ma np.RMOrO B~6HBaHH.R. no3TOMY B~BOA, CAeJlaHH~~ 

aBTOpaMH 1
i' 0 TOM, 4TO MaJl~e 3KCnepHMeHTaJlbH~e BeJlH41-1H~ Ay 

npOTHBOpe4aT MOAeJlH np.RMOrO B~6HBaHH.R, HeAOCTaT04HO 060CHOBaH. 
On~TH~X AaHH~X AJl.R yrnepoAa npH 3HeprHH 800 M3B H eq' 90° Ma
no18'. Pac4eT AJl.R yrnos 90°, 101° n.c. /eM. pHc.5/ noBTop.ReT 
3AeCb CKOpee Ka4eCTBeHHYIO 3aBHCHMOCTb Ay OT 1-1MnyJlbCa, 4eM KOJlH-
4eCTBeHHyiO. AnA e = 120°,K comaJleHHIO, np.RM~e H3MepeHH.R Ha yrne
POAe OTCYTCTBYIOT. Mo~HO JlHWb AOnyCTHTb, 4TO COOTBeTCTBYIOli\He 
3Ha4eHHR AY AJlR 12C AOJl>KHbl HaxoAHTbC.R MemAY 3Ha4eHH.RMI-1 A, 
AJlR RAep 6 Li H !SlTa, npHBeAeHHbiMH Ha pHc.5, TO eCTb 6b1Tb bJlH3-
KHMH K HYJliO, 4TO COOTBeTCTByeT pac4eTy. 

Hawa HHTepnpeTa4HR AaHH~x'8 ' npH yrnax 90° H 101~ no-BHAH
MOMy, HenOJlHa, nOCKOJlbKY KHHeMaTH4eCKH~ aHaJlH3 nOKa3~BaeT, 4TO 
npH 3THX yrnax H HMnyJlbCaX q ~0,670,65 r3B/c KPOMe np04ecca 
npRMOrO B~6HBaHHR pa3peweH MeXaHH3M C pa3BaJlOM KOppeJlHPOBaHHbiX 
nap HYKJlOHOB 1171 . 

nomany~. HaH6onee YAHBHTeJlbH~M $aKTOM .RBJl.ReTCR o6HapymeHHOe 
HaMH npH 3To~ 3HeprHH xopowee cornacHe pac4eTa c on~THbiMH AaH
HbiMH no AY AJlR .RAPa Ae~TepHR. CornacHe 3AeCb AOCTHrHyTo npH 
yrnax 101°, 110° H 120° Jl.C. 0HO CBHAeTeJlbCTByeT, no-8HAHMOMy, 
0 TOM, 4TO 3$$eKT~ nepepacceRHHR HYKJlOHOB H B3aHMOAe~CT8HR HX 
MemAY C060~ B KOHe4HOM COCTORHHH HeCyll\eCT8eHH~M o6pa30M HCKamaiOT 
pe3yJlbTaT~ Hawero pac4eTa nonRPH3a4HH /aHaJlH3HPYIOll\e~ cnoco6Ho
CTH/ 8 cny4ae npocre~wero RApa-Ae~repH.R. 
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K~Hent'i. 3Hepn11l Tp,M3B 

Puc.4. AHaJIH3HPYJOll\aH cnoco6HoCTh 
171 

B peaK~HH /1/ np11 3HeprHH 516 M3B 
B 3aBHCHMOCTH OT KHHeTHqeCKOH 
3Hepnm perHCTpHpyeMbiX TipOTOHOB. 
06o3HaqeHHH Te ~e, qTo u Ha puc.2. 
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P11c. 5. AHaJIH3HPYJOll\aH cnoco6HoCTh ~ l'l 

B peaK~HH /1/ TIPH 3HeprHH , ~ 20 
800 M3B/B/ B 3aBHCHMOCTH OT HMTIYJih- ~ 10 

<( 
ca perucTpHpyeMoro npoToHa. Cnnoru- o~~~~~~~·+--+--+-~ 
HaH KPHBaH AJIH yrnepo~a - pe-
~~·~· ....,....., - ... .,.... .-. ,...,..,,...,...._.. .....,....,.....,. ~ (1. \ ~L""2 /1_ /1 \ 
...:>JoJJ.J..JJ. o;..&..a.u.t. ,y.._...__ ..... ,. ...... ~,~.~,. up\n./- VU. \AI A. OJ, 

TIYHKTHpHaH - AJIH Up(k)- exp(-(k/ko )2 ) , 
0 - 3KcnepHMeHTaJihHbie 3HaqeHHH Ay 

AJIH ~eHTepuH, • - AJIH yrnepo~a, 
! - AJIH JIHTHH, • - AJIH TaHTaJia. 

4. 3AKfl~4~TEflbH~E 3AHE4AHH~ 

-1n 

0,3 0,5 0,7 0,9 
V1MnynbC,q,r3B/c 

B paMKax MOAeJlH np.RMoro s~6HBaHH.R HYKJlOH08 H3 RAeP nony4eHa 
$OPMYJla /5/ AJl.R 04eHKH HHKJ1103HBHO~ nOJl.RPH3a4Hi-1 npOTOH08, 8~6H-
8aeM~X 8 K30 8 np04eccax THna /1/. npoH38eAeHH~e Ha OCH08e /5/ 
conocTasneHH.R yKa3~8aiOT Ha xopowee Ka4eCT8eHHoe /a 8 P.RAe cny-
4ae8 H KOJlH4eCT8eHHoe/ COOT8eTCT8He MOAeJlH np.RMOrO 8~6H8aHH.R 
c 3Kcnepi-1MeHTOM 8 AHana3oHe 3HeprH~ 300-1000 M3B, rAe 1-1MeeTc.R 
B HaCTO.All\ee 8peMR COOTBeTCT8YIOll\aR 3KCnepHMeHTaJlbHa.R HH$OpMa4HR. 

KaK MomHo BHAeTb H3 pa3AeJla 3. xapaKrepHo~ oco6eHHOCTbiO I-1C
nonb308aHHoro HaMI-1 nOAXOAa .RBJl.ReTC.R OTHOCHTeJlbHa.R MaJlOCTb npeA
CKa3biBaeMbiX 3Ha4eHI-1~ nonAPH3a4HH, PY < PN~x. TaKI-1M o6pa30•'I, B paM
Kax Hawero nOAXOAa HCB03MOmHO 6e3 npHBJle4eHH.R AOr10J1HHTeJlbHbiX 

A Pmax . 
npeAnOJlOmeHHf1 o6b.RCHI-1Tb 3Ha4eHH.R y > NN npH H~nyJlbCaX q > 
>0,9 r3B/c, o6HapymeHH~e npi-1 3HeprHH 800 M3B 18·. Bo3MO*HO, 4TO 
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B 3TO~ o6naCT~ pa6oTaeT np~H4~n~anbHO ~HO~ MeXaH~3M B03H~KHO
BeH~H nonHp~3a4~~, 4eM paCCMOTpeHH~~ B~We. 

Pe3ynbTaT~ AnH Ae~Tep~H np~ 800 M3B yKa3~Ba~T, 4To y4eT no
npasoK Ha nepepacceHH~e MomeT cy~ecTBeHHO yny4W~Tb cornac~e 
c on~TOM AnH HAeP THmenee Ae~Tep~H. Bo3MomHo, Ha 3TOM nyTM 
cneAyeT ~cKaTb peweH~e npo6neM~ A-3aBMC~MOCT~ nonHPM3a4~M B pe
aK4MHX T~na /1/. 

B 4enHx AanbHe~wero yT04HeH~H rpaH~4 npMMeH~MOCT~ MOAen~ 
npHMOrO B~6~BaH~H HyKnOHOB ~3. HAep menaTenbHO npoBeAeH~e 6onee 
C~CTeMaT~3~POBaHH~X ~ T04H~X M3MepeH~~ nonAp~3a4MOHH~X np04eC
COB, oco6eHHO c y4aCT~eM AAeP Ae~Tep~A. 

3KcnepMMeHTbl npM 3Hepr~HX, 6onbw~x 1 r3B, noMoryT AeTanbHee 
~ccneAOBaTb BKnaA~ APYrMX MeXaHM3MOB B MCCneAyeM~~ np04ecc /1/. 

AsTop~ rny6oKo 6naroAaPH~ H.B.AM~pxaHosy ~ A.B.Tapacosy 3a 
MHoro4~cneHH~e o6cymAeH~H. 
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PyKonHcb nocTynHna e M3AaTenbCKM~ OTAen 
13 H~HH 1983 roAa. 

3ynbKapHees P.R., KyTyes P.X. 
nonApl-13al.II-1A npOTOHOB 1 BblfleTaiOllii-1X B 3aAHIOIO nonyc11Jepy 
s peaKl.ll-11-1 PtA~ P+ ... np1-1 npoMelt(yT04HbiX 3Hepri-1AX 

P1-83-402 

8 paMKax MOAenl-1 npAMOrO Bb16>1BaHI-1A HYKflOHOB 1-13 AAeP nony4eHO Bblpalt(e
HI-1e /5/ AflA Ol.leHKI-1 >1HKfli03>1BHO~ nOflAPI-13al.ll-1>1 npOTOHOB 1 Bb16>1BaeMbiX B KI-1HeMa
TI-14eCKH 3anpeUjeHHYIO o6naCTb /K30/ B peaKLII-1AX p +A~ Pf+••• .3To Bblpalt(eH!-1e 
He COAePlt(I-1T CB060AHbiX napaMeTpOB. npoi-13BeAeHHble Ha OCHOBe /5/ conOCTaBne
HI-1A yKa3biBaiOT Ha xopowee Ka4eCTBeHHOe /a B HeKOTOPbiX cny4aAX 1-1 KOflH4eCT
BeHHOe/ COOTBeTCTBI-1e MOAefll-1 C 3KCnepi-1MeHTOM B o6naCTH 3HeprH~ 300-1000 M38, 
rAe >1MeiOTCA COOTBeTCTBYIOIJlHe OnbiTHble AaHHble. noCKOflbKY xapaKTepHO~ OC0-
6eHHOCTbiO HCnOflb30BaHHOrO nOAXOAa ABflAeTCA OTHOCI-1TeflbHaA MaflOCTb npeACKa-
3biBaeMO~ nOflAPI-13al.IHI-1 py < P~N~ TO B paMKaX 3TOrO nOAXOAa, 6e3 npHBfle4eHI-1A 
AOnonHHTenbHbiX npeAnonolt(eHI-1~, HeB03MOlt(HO o6oACHI-1Tb 3Ha4eHI-1A Av > P~;x npH 
HMnynbCaX Q>0,9 r38/c, 3KCnep!-1MeHTaflbHO o6Hapylt(eHHble npH 3HeprHI-1 
800 M3B 181 . 0TMe4eH $aKT YAHBHTenbHO xopowero cornacHA pac4eTa c onbiTOM 
np1-1 yrnax, 6onbWHX 90°, B cny4ae AAPa Ae~TepHA. BosMOlt(HO, 3To o6cTOATenb
cTao YKa3b1BaeT Ha TO, 4TO Y4eT 3$$eKTOB nepepaCCeAHI-1A HYKflOHOB H B3aHMO
Ae~CTBI-1A B KOHe4HOM COCTOAHI-1H HeCyUjeCTBeHHbiM o6pa30M HCKalt(aiOT pe3yflbTaTbl 
pac4eTa no 11JopMyne /5/ s cny4ae npocTe~wero AApa-Ae~TpoHa. Y4eT 3THX 3¢$eK
TOB, B03MO)t(HO, nOMOlt(eT noHATb A-saBHCHMOCTH nonApl-13al.IH~ npoToHoB, Bb16Hsae
MbiX B K3Q B npOTO~-AAePHbiX CTOflKHOBeHHAX. 

IIJ,J~rl~.H1H I UUDeAMHt!HHOrO HHC lHT YT a AAepHbiX &.1CCJleAOBaHYH1. ,t.lYOHa I :::10..1 

Zu1karneev R.Ya., Kutuev R.Kh. 
Polarization of Protons Knocked-Out into Back Hemisphere 
in the P+A~p+ ... Reaction at Intermediate Energies 

P1-83-402 

For estimating the inclusive polarization of knocked-out protons in 
"kinematically forbidde11 region" for the reaction (1) expression (5) is 
obtained (without free parameters) following from the direct knock-out mo
del. Comparison of calculation results, according to (5), with existing 
experimental data for 300-1000 MeV shows a good qualitative (and in some 
cases quantitative) agreement. Since characteristics of the used calcula
tions is a relatively small predicted polarization, P~ < P;:'N"'. it is impos
sible to explain values Ay > PNNx at q> 0.9 GeV/c in Ys/ without additional 
assumptions. There is good agreement of calculations with experimental data 
for angles> 90° and deuterium nuclei. Perhaps, this fact indicates that ma
king allowance for rescattering effects and final state interactions well 
insignificantly distors calculation results for deuterium. Maybe, account
ing of these effects will help to understand A-dependence of proton pola
rization, knocked-out to kinematically forbidden region in proton-nuclear 
co 1 1 i s i on s . 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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