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~1 HKnJ03HBHbl€ li nonyH HKni03HBHble paCnfJC,lC.1(? IHI SI He II TpA..lb HbiX 

CTpaHHh!X 1.JBCTHU, 06pa30B8HHbiX 13 -:; p -BJtHf\10i]Ct!CTfHHlX 

rrpH 4,9; 7,5 H 40 f38/c 

B pa6oTe rrpencTaBneHhr pe3ynbTaTH Hcc:JenoBaHHH HHK;Jvc HIBHbiX 
H nonyHHKnl03HBHbiX pacrrpeneneHHfl .\- 11 K'-•wcT!!U, o6pa3onaiiOihiX B ,.-p
B31lHMoneiicTBIIHX Il[lH H'Jil}'.1bC8X -1,9; 7,5 H -10 fCJ8/c. noKfl3aiiO, '-ITO HH
Knl03HBHOe ce'-!eHHe pO>t<lleHHH K" -Me30HOB pacTeT c 3HeprHell n ocHOBH0'-1 
B UeHT[llJnbHOW o6naCTH, a HHKnl03HBHOe ce•JeHHe \ -rHriepOHOB - B 06JiaCTH 
¢parMeHTaUKH npoToHa MHWeHH. H op~1H[lOBaHHh!e cTpyKTYflHbie 1;.yHKUHH <!>(x) 
llJIH K0 -Meaouoa ue llOCTHraJOT CKeiinnHra B paccMaTpHBaeMOM llHana30He 
3HeprHH, TOrlla KaK<I>(X) I]JIH \-rnrrepOHOB HMeeT CKeHJIHHr B WH[lOKOM 
HHTepaane no X : -0,5 ::_X :..: 0,1, H8'-IHH8SI C 4,9 f38/c. 

Pa6oTa BbiiTOJIHeHa B fla6opaTopnH BhiCOKHX 3HeprHii OI!Hif. 

npenpBHT 06~.11BHeHH0("0 BHCTBTYT& •.11epHWX &ccne.IIOB&HBi . ,l!y6Ha 1977 

PI - 10704 
Dzhmukhadze S.V. et al. 

Inclusive and Semi-Inclusi.v<:> Distributions 

of Neutral Strange Particles Produced in 

,.-p Interac:tions at 4.9, 7.51 and 40 CeV/c 

The results arc presented obtained in investigations 

cf the inclusive and semi-inclusi·.re distriburions of '\ 
:.J.nd K' particles pr0duced in ,.-p i:,teractions at 4.9, 
T .. '),and 40 GeV/.:.. T'1e inclusive cross section of K0 meson 

production is shown to increase with energy, in general, 

1n the central regi~~. while the i~2lusive cross section 

of \ hyperon increases in the fragmentation region of 

target prot on . T he norm a l i zed s t r u c t u r e fun c t i on s <I> (x) 

for K0 mesons do not reach the scaling in the energy 
range considered; as to,\ hyperon, their <l>(x) have seal 

ing in a wide range on x :-0.5 <X< 0.1 beginning with 
4.9 GeV/c. - -
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1. BeeoeHue 

B Aaaaoii pa6oTe npoBOABTCJI aaana3 BHKlli03BBHbiX 

B nonyBHKlli03BBHbiX pacnpeAeneHHH HeiiTpanLHbiX CTpaHHbiX 

qacTBU B3 peaKuaii 

* 
T7 + p -+ Ko + ••• ' 

/1/ 

* T7 + p .... A + ••• ' /2/ 
B 

- K0 + n + + /3/ T7 + p .... ... 
' 

T7 + p .... A + "± + ••• /4/ 

npa at.tnynLcax nepBB'IHbiX naoaos 4,9; 7,5 a 40 F3B/c. 
BbiJICHJieTCJI, KaKOB BKnaA BHOCJIT B BHKlli03BBHble pacnpe

AeneHBJI peaKUBB c pa3nB'IHbiM 'IBcnoM 3apJilKeHHbiX 'Ia

CTBU D± B KaK B3MeHJieTCJI 3TOT BKHaA C 3HepraeB nep

BB'IHOi 'laCTBUbl. 

B •a6A. 1 npBBOAJITCJI qacna aa6moAeHHbiX cTpaHHbiX 

'laCTBU B AaHbl CCblllKB Ha paHHBe pa60Tbl, rAe OllliCaBa 

MeTOABKa BX BbiAeneHB.II. liYAYT pacCMOTpeHbl BHKlli03BBHble 

'"lAeCL B Be3Ae B 3TOH CTaTLe CBMBOn A OTHOCBTCJI 
KaK K A~ Tali a K I.0 -ranepoaaM, o603Ha'leHae K0 

oTao
CBTCJI K 1 K0 ~ B K0 ·Me30HaM. 
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H nonyHHKlliD3HBH~e pacnpe~eneHHB HeHTpallbH~X CTpaH

H~X 'laCTHU: 

1/ no npo~onbHOH 6~cTpoTe B cacTeMe ueHTpa Mace 

y* = .!__ ln E* + Pli 
2 E*- p* 

II 
r~e E* H pi~ - 3HeprHB H npo~onbHbiH HMnynbc accne~ye
MOH qacTauL; 

2/ no l}>eHHMaHOBCKOH nepeMeHHOH 

X= 
Pil 

p* 
max 

r~e p* - MaKCHMallbHO B03MO)KHbiH HMnynbC HCClle~ye-max 
MOB 'laCTHUbl; npa BbiCOKHX 3HepraBx 

2pil 
X= 

vs 
3/ no KBa~paTy nonepe'IHOrO HMnynbCa CTpaHHOH qa

CTH:Ubl Pi. 
,lJ;aHHble 06 HHKlli03HBHbiX pacnpe~eneHHBX no X H 

p l ~nB K 0 
- H A - qacTHU, nony'leHHble Ha MeHbWeil eTa

THCTHKe, 6~nH ony6nHKOBaHbl paHee / 5/ 

Ta6Aut~a 1 

p;~'·(/3~ NA NKo ( Cb/JIKU 

4.9 952 1082 [1] ,{2] 1 

7.5 398 567 [3], [it] 

40 291 504 [5], [6] 
--·-·--· -··-
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2. Ce'leHUJI u cpeoHue MHoxecmeeHHocmu 

B ma6A. 2 npaae~eH~ HHKll103HBHble TononoraqecKHe yo o 
(an+ ) H nOllHble (a V ) Ce'leHHB o6pa30BaHHB CTpaHHbiX 

'laCTHU H HX cpe~HHe MHO)KeCTBeHHOCTH < llyo >. 

HHKlli03HBHble ce'leHHB po~eHHB K0 -Me30HOB H A -
ranepoHoB B03pacTaiDT npa yaenH'IeHHH HMnynbca nep

BH'IHbiX nHOHOB OT 4,9 ~0 40 F3B/c, npH'IeM aK 0 
paCTeT 

6biCTpee, 'leM aA/2,3,10,11,5/. 

,lJ;nB 6onee BbiCOKHX 3HeprHH /?-gj npo~Oll)KaeTCB 3Ha

'IHTellbHbiH poeT a Ko , a B03pacTaHHe a A 3aMe~nBeTcB. 
Bee 3TO roaopHT o TOM, 'ITO npa BbiCOKHX 3HepraBx oc

HOBHOH BKna~ B HHKlliD3HBHOe ce'leHHe po)K~eHHB K0 -Me-

30HOB ~aiOT K0 -Me30Hbl OT K°K -nap. Ce'leHHe Heynpy

rax TT-P- B3aHMO~eHCTBHH Mano MeHBeTCB npH nepexo~e 
OT 4,9 K 40 F3B/c, H nOTOMY yBellH'IeHHe HHKll103HBHbiX 

ce'leHHH a Ko H a A B 3TOM ~aana30He 3Heprail npHBO~HT 
K yBellH'IeHHID cpe~Hero 'IHClla V 0 - C06b1THH <nK6 H <n J( Ha 

O~HO rr-p-B3aHMO~eHCTBHe /CM. ma6A. 2/. 

Ta6Aut~a 2 

4.9 13hJ c 40 13&{c 
n± (5:: (...i} <nx·> (J;.±(.mJ) <n~~> n± (J:: (Jltf) <nl(•> (J;,.(.utf) <n~~> 

0 0.53±0.06 0.407±QORJ 0.228'0014 0.175*-{)J)J!,f. 0 0.06"0.06 0.46±0.46 
-- ·--t--~---

2 0.99±0.0'-1 O.lf6±0.005 0.535•aollll 01J63±Q005 2 0.80±0.16 0.21/±0.05 0.25±0.06 0.072"D.OI9 

Lj 0./3±aoz O.Ofii±Q(X}f ll092,*aoo9 l£lolo ± aaJR. " 1.42*-022 0.~-±0.0ij 0.42*0.08 ja~0.013 

BCE 1.65:!:0.05 0.072±0JXJ2 a852±QOI5 0.037±0IJOI 6 l00±0.f7 0.18%0.03 Q39±aog Q073*0016 

75 rJJjc 8 0.92±0.16 0.27±0.05 G.30*0.07 0.085±0011.1 

0 QJ8±0.04 0.48*0.10 0.{7±0.01 ll21*0.05 10 0.31±0.09 Q23±0.06 O.Q68±QOJ( 0.045±01Jl( 

2 !19±0.07 o.J.O±O.OB Q56±0.()i( 0.09±0.02 f2 0.{{±0.05 0.1.1)±0.09 ~±QIBO 0.0!17±0/J50 

r;;- r---- f---
0.14~0.1~ 0.47±0.04 0.05±0.01 0.23±0.02 0.0/l.±O.Of 14 0.01."'0.02 Q0{9±QOf? ~li.U±O.IIM -0.10 

6 0.06±0.011. 0.02*0.01 0.03±0.01 (}./)(}9t:OJXJ6 16 ().()j*ll/J3 O.'tO~ ~ 
8CE B.f01:().08 O.OU*aaa; 0.99± 0.05 ~Oit/t:IUl12 SCE lt.67±0.!JO llUif±OQI), ~lt9±0.f9 lo.o7f±~ 
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3. PacnpeoeAeHUJI no npoooAbHOrl 6bzc111po111e 

Pacnpe~eneHBJI da I dy* = f(y*) npuae~eHbl Ha puc. 1. 
Bu~Ho, 'ITO npu acex 3HeprBJIX ~JIJI K 0 -Me30HOB 

jpuc. 1a,6,6/ npOBCXO~BT Cy:>KeHBe BHTepaaJia 6biCTpOT npB 

pocTe MHO:>KeCTBeHHOCTB 3apJI:>KeHHbiX 'laCTBD;, COnpOBO~a

IOID;BX ux po:>K~eHue. K 0 - Me 30Hbi B peaKD;BJIX c MaJibiMB n ± 
BbiJieTaiOT B OCHOBHOM Bnepe~ B CBCTeMe D;eHTpa MaCe. 

10" 

10-1 

~ ........ 
*::t-
-o a-' ........_, 
10 
-o 

l(f2J, 1------J 

10-1 

n-P-fl• ... 

~) 

~~-til.: I I I :.1.11"1 
52 I 0 I 2 *3 2 I 0 I 2 

't 
Puc. 1. 3aeucuMoCIIb ce"'eHUJI poxoeHUJI K o - Me3oHoe u 
A - zunepoHoe 0111 npoooAbHOiJ 6biCIIPOIIIbl y* : a/ u z/ npu 
.4,9 F3B/c, -- ace MHOJICec•aeHHOCIIIU, - - - 0-;ry..,e-
'a~ole, -·-·- - 2-;ry..,eable, ....... 4--;ry..,ea~o•e co6w111u.11; 6/ 
u o/ npu 7,5 F3B/c, ace MHOJICec•aeHHOCIIIU, ----
-072-Ay"'eable, -·-·- 4-:-6-Ay"'eeble co6w111u.11; a/ u e/ npu 
40 F3B/c, --- ace MHOJICec•eeHHoc•u,---- 0+2-;ry..,e-
elole, -·-·- 4+6-Ay"'eawe, . ..... co6WIIIUJI c "'UCAOM Ay"'eil 
~ 8. 
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3Ty :>Ke TeH~eHD;HIO MO:>KHO npOCJie~BTb no ~aHHbiM 111a6/l. 4, 
B KOTOpOH npBBe~eHbl 3Ha'leHBJI K034MIJBu;BeHTOB acBMMeTpBB 

A= N fIN b , r~e N f (N b) - 'IBCJIO cTpaHHbiX qacTuu;, 

BbiJieTaiOID;BX B nepe~HIOIO /3a~HIOIO/ nonyccllepy B CBCTeMe 

D;.M. C pOCTOM MHO:>KeCTBeHHOCTB pacnpe~eJieHBJI CTaHo

BJITCJI 60Jiee Y3KBMB B CBMMeTpB'IHbiMB. 

3TO HaWJIO OTpa:>KeHBe B B3MeHeHBB BeJIB'IBH < y *> K 
0 

, 

npBBe~eHHbiX B 111a6A. 3. C pOCTOM MHO:>KeCTBeHHOCTB npB 

BCeX 3HeprBJIX npOBCXO~BT yMeHLWeHBe cpe~Hero 3Ha'leHBJI 

npo~OJILHOH 6blcTpoTbl K0
- Me30HOB. C yBeJIB'IeHueM 3Hepruu 

3Ha'leHBe <y*>K
0 

BMeeT TeH~eHD;BIO K yMeHLWeHBIO. 

Pacnpe~eJieHBJI no npo~oJILHoii 6biCTpoTe ~JIJI A -rune

poHOB I puc. 1 z,o,e/ BhlrJIJI~JIT BHa'le. llpu acex 3HepruJix 

A- runepoHhl BhiJieTaiOT npeuMyiD;eCTBeHHO Ha3a~ B cBCTeMe 

D;.M. llpB HB3KBX 3HeprBJIX pacnpe~eJieHBJI duldy* pe3KO 

acBMMeTpB'IHbl ~JIJI C06biTBH C MaJibiMB n + . llpB B03pac

TaHBB MHO:>KeCTBeHHOCTB aCBMMeTpBJI yMeHLWaeTCJI /CM. 

TaK:>Ke 111a6A. 3 B 4/. qTo KacaeTcJI A- runepoHoB, o6paJy

IOID;BXCJI npu 40 F3B/c, TO pacnpe~eJieHBJI dal dy* ~JIJI 
HBX TO:>Ke OTJIB'IaiOTCJI ~pyr OT ~pyra B C06biTBJIX C pa3HbiM 

Ta6AUfla 3 

K"- /'f E 30Hbl 

1 .. lt.9 7.5 ItO 
"* 0 I lj ICE 0+1 lj+6 &Cf IH-1. '1±_6 l>lJ ICI 

(X) ...... GDI7"11M 11/PfJII/JII ~~~~>aMI OI1B*IJIXJI 0.11*0.01 0.•'"-IIM IJII!lf*lltl ~ ...... 
~ IMS*'* ~~ ~'"IN ~ .... a&5*114H 4JI•O.Itl ~·-

..,.,. IUJ*IIil 

I~ Ul-ut fiiHII ~f11*fJIJD6 itJ.w*fiiHII ll .. ltM io.Ja•UI 0...*4D5 ., .... ~at·• ~*IM 
1\-r Un£POHIJI 

I< X> fuM- &16•0111 a•'"llll IUI*Illl a"'•D.IM OM•D.M 415'11111 /I.JI6011 ..... ~·, ..... - ... Ut ltlll•tllf IJJ!Jiollll d•ae OJ6•W 4411•11111 ..... ~ .111 ... ~- ..... 
~ ...., UI*UI ..... 111•/J/17 IJ.Iti*UI IM*/J/11 _,.,.UI ..... -- .... UI*IM 

Ta6AUfla 4 

~.: 4.9 7.5 40 
n~ 0 2 '-t SC£ 0+2 4+6 SC£ 0+2 4+6 ;a.8 Be£ 

j,.. L37•DM i5l*O.f5 ja95•0.ff fM*O.ff f.!i7c<Qf7 122'*'Q19 t70'"0.f3 a5'"W ~· ti.*O.f7 t~l."'a.·J 

jA ~ (JJ(Js0JJJ,O.Iff'"IJ/J9 fJJ.6J"-{l()l. OIJJ"'tJIJit o.J7""-0JJ6 {JU%1JD3 fl!H"'0.f5 fJJO*OIJ5 fliii*IJ6,(Jjf~ l 
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n ± . O.D;HaKo aenH'IHHbl <y *> A H A A a npe.D;enax owu6oK 

OT MHO:>KeCTBeHHOCTH ll+ He 3aBHCHT. C pOCTOM JHeprHH 
<y*>A BCe 6onee CMeUiaJOTCH B o6naCTb OTPHUaTenbHbiX 
3Ha'leHHB. 

IlOCMOTpHM Teneph, KaK H3MeHHIOTCH HHKnJ03HBHble H 
nonyHHKnJOJHBHble pacnpe.D;eneHHH no y * .D;nH CTpaHHblx qa

CTHU B JaBHCHMOCTH OT JHepruu nepBH'IHoro nHoHa. Ha 

pUC. 2 npHBe,IJ;eHLI B 3aBHCHMOCTH OT y* npOHHTerpHpOBaH

HLie no p l CTPYKTYPHLie <ilYHKUHH, uopMHpoaaHHble Ha aenu
'IHHY Heynpyroro Ce'leHHH npH ,IJ;aHHOB JHeprHH 

yo 1 d 2
a 

yo 
151 ¢ <y>=- I dp2 

dy* dp 2 1.. a. Ill _l_ 

.D;nH peaKUHB I !I H 121 H auanorH'IHLie nonyHHKnJOJHBHble 
<ilYHKUHH 

yo d
2

a 
yo 

_l_f 2 ¢ = 
dy*dp 1 dp j 16/ ll+ a - n+ 

.D;nH peaKUHB I 31 H I 41 . 
B 151 H l61ain u an+- nonHoe H TononoruqecKoe ceqe

HHH Heynpyrux rr-p -aJiiHMO.D;eiicTBHB, a a yo u any: -
HHKll103HBHOe H nonyHHKlli03HBHble Ce'leHHH pO:>K.D;eHHH CTpaH
HbiX 'laCTHU COOTBeTCTBeHHO. 

1-IJaecTHo, 'ITO pacnpe.D;eneHHH no y* xopowu .D;nH HJy

'leHHH 'laCTHU, o6pa3YIOIUHXCH B UeHTpanLHOB o6naCTH. 
BH.D;HO, 'ITO .D;nH Jy*J < 0,5 3Ha'leHue ¢K 0 (y*) cunLHo pac

TeT c yaenu'leHHeM 3Hepruu I puc. 2el. 3ToT poeT o6yc

noaneH yaenu'leHH~M. ¢ K 
0
(y *) a 4- H 6-nyqeablx co6biTHHX 

I puc. 261, a ¢ ~- 2<y*) I puc. 2al 6nH3KH Me:>K.D;Y co6oii: 
a HHTepaane JHepruii: 5-40 F3B npu Jy*J <;;;,_ 0,5. 

J13MeHeHHe <I!YHKUHB cp (y *} C JHeprueii: OTpa:>KaeT H3Me

HeHHe cpe.D;HHX MHO:>KeCTBeHHOCTeB V0 ·'1aCTHU, nOCKOllhKy 

<nyo> = f¢ yo(y*}dy*. /7/ 

Ha puc. 2a, 6, e MO)I(HO BH.D;eTL pacnpe.D;eneHue < nK c» (y*) no· 

y* .D;nH pa3HbiX n+ npu HMnynLcax 4,9; 7,5 H 40 F3B/c. 

8 

.. 

1: 

0, 

Puc. 2. PacnpeoeAeHUJI no npoooAbHOii 6bJcmpome ~YHKijuii 
¢K

0

(y*) u ¢A(y*): ----4,9 F3B/c, -·-·-
7,5 F3B/c, -- 40 F3B/c; aj u z/ OAJI 0- u 2-Aytte

BbiX co6bJ111uii; 6/ u oj OAJI 4- u 6- Aytteeblx co6blmuii; 
e/ u e/ OAJI ecex co6bJ111uii. 

Puc. 2a noKa3biBaeT, 'ITO cna6blii: poeT cpe.D;Hero qucna K 0 -

Me 30HOB C JHeprHeB B 0- H 2- ny'leBbiX C06biTHHX npOHCXO.D;HT 

Ja C'leT poeT a < nKo>(y*) B o6nacTH y* > 0,5. C yaenH'IeHHeM 
MHo:>KeCTBeHHOCTH KapTHHa MeHHeTCH. B 4- H 6-nyqeablx 
co6LITHHX <nKo>(y*) cunLHO pacTeT c JHeprueii: npu acex 
3Ha'leHHRX y * . )J.nH A - runepoHoB <ilYHKUHH ¢ A(y *) He Ja-

9 



BHCHT OT :meprHH B o6nacTH y* "' 0 I puc. 2e/. 3aaqeaae 
¢~ (y*) B o6nacTH I y*\::; 0,5 na,IJ,aeT npa nepexo,IJ,e 
oT -.{,9 K 40 T3B/c /puc. 22/. 3,IJ,eCL cne,IJ,yeT 3aMeTHTL, 
'ITO cpe,IJ,aee 'IHcno A - ranepoaoa aa o,IJ,HO 0- H 2- nyqeaoe 
Co6LITHe MaJlO H3MeHJieTCJI B HHTepaane HMnynLCOB 4,9 -
40 T3B/c, a npoacxo,IJ,HT nepepacnpe,IJ,eneaae < ni\>(y*) no 
y* C yBeJlH'IeHHeM KHHeMaTH'IeCKH ,IJ,OnycTHMOH o6naCTH 
H3MeHeHHJI y* . Ilpa 3TOM ,IJ,OJlJI A- ranepoaoa, po,IJ,HBWHXCJI 
B u,eHTpanLHOH o6naCTH, na,IJ,aeT C pOCTOM 3HeprHH. 

3Ha'leaae ¢ A (y*) B u,eHTpanLHOB o6nacTH aoJpacTaeT 
4-6 

B 1,5 +2 pa3a npa nepexo,IJ,e oT 4,9 K 40 T3B/c. Cpe,IJ,Hee 
'IHCJ10 /\.- ranepOHOB B 4-6-nyqeBLIX C06LITH.RX yBCJlB'iHBa
eTC.R C pOCTOM 3HeprHH B TOM )l(e HHTepBane 3Ha'iHTeJ1LHO 
CHJlLHee, H MO)I(HO 3aKJ110'iHTL, 'ITO OTHOCHTeJlLHaJI ,Il.OJlJI 
/\. - ranepOHOB, pO)I(,Il.aiOII.\HXC.R B U,CHTpanLHOH o6naCTH, 
yMCHLWaeTC.R C pOCTOM 3HeprHH TaK)I(e H npH n ± =4 H 6. 

4. PacnpeoeAeHUJI no x 

PaccMoTpeaae pacnpe,IJ,eneHHH no nepeMeHHOH x noJ
aon.ReT nyqwe noHJITL JaKOHOMepaocTB pO)I(,IJ,eHHJI K0 ·Me-
30HOB H /\. - ranepOHOB B o6naCT JIX cilparMCHTaU,HH CTaJlKH
aaromaxcJI qacTHU.. Ha puc. 3 npaae,IJ,eHbl JaBHCHMOCTH 
da/dx= f(x) npH Tpex 3BeprHJIX ,IJ,JlJI K0 ·Me30HOB /3a/ 
H A-ranepOHOB /36/. liJ puc. 3a BH,Il.HO, 'ITO poeT BHKJliO· 
3HBHoro ce'ieHHJI po)I(,Il.eHHJI K0 ·Me30HOB npaxo,IJ,BTCJI B oc
HOBHOM Ha o6naCTL \x\ :S 0,3. )J,JlJI l\.-ranepOHOB KapTBHa 
aHa.R. C yaenaqeaaeM 3HepraH c 5 ,IJ,O 40 T3B ceqeaae ax 
o6pa3oBaHBJI BOJpacTaeT rnaBHblM o6pa3oM npa x < 0. 

Pacnpe,IJ,eneHBJI cilYHKU.BB ¢ (x) ,IJ,nJI BHKJ1103BBHblX a nony
BHKJ1103BBHblX peaKU.BB /1/ - /4/ ,IJ,aHbl Ha puc. 4. 

yo 
¢ (x) = 

yo 
¢ (x) 

n+ 
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2 yo 
1 f E *d a d 2 --- p~, 

2 a· 17p* dxdp 
In max ..L 

* 2 yo 
__ l_J E d an+ 

an+ TTp* dx·dp 2 
- max ..L 

/8/ 

/9/ 

~ 

' 

J 
I 

,...._ 
\0 ,; 
'--' 

~~ 

'l-p--K"• ... 

0 
-0,5 X 0 0,5 

1('-p--A+ ... 

21- --- 4,9liM 
-·- ?,Sii~lc 
-40 li~lc 

I I ,......._ 
\<) 
~ ........, 

~~ i 

~ X 
0 1 

Puc. 3. 3aeucuMOCIIb cet~eHUJI poxoeHUJI c•paHHWX t~aciiUII 
o• nepeMeHHOil x : a/ OAJI K0

- Me30H06, 6/ OAJI A- zunepo-
H06. 
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KpoMe uawux .D.aHHLix, 3)l.eeb )l.JUI epaaueHH.II npuae)l.eHLI 
paenpe)l.eneHH.II cp(x) )l.ll.ll eTpaHHLIX qaeTHU, pmK)l.aiOIUHXe.ll 
B rr-p -a3aHMO.D.eiieTBH.IIX npH p _ = 250 F3B/c /9/ -

7T 
eaMOM BLieOKOM 3HaqeHHH HMnynLea nepBHqHoro llHOHa 
epe.D.H ony6nHKOBaHHLIX )l.aHHLIX. Paenpe)l.eneHH.II ¢ Ko (x) B 
o6naeTH x < -0,3 eoana)l.aiOT B HHTepaane :mepruB: 4,9-7 
-740 F3B /puc. 4e/. ,lJ;n.11 o6naeTH lxl < 0,3 ua6nJO)l.aeTe.ll 

~-p-A• ... 

aJ 

a) 

)( 
~ 

& I ;.,-.._, bJ I €) 

l 

Bee t BcQ 1 1 

fO-
·~tl; 

. Lt\ 
'll 
ii 
ii 
ii 
jj 
~ ·! 

.J 

-i -0,5 0 0,5 i -i -0,5 0 
X 

Puc. 4. PacnpeoeAeHU.JI ¢ K o (x) u ¢A (x) no nepeMeHHou 
x : ••• • • 4,9 F3B/c, -·-·-·-· 7,5 F3B/c, 

40 F3B/c, - - - - 250 F3B/c; a/ u z/ 
OA.JI 0- u 2- Ay'leebiX co6&rmuu, 6/ u o/ OA.JI 4- u 6- AY'le6biX 
co6&rmuu, e/ u e/ oA.JI ecex co6&rmuu. 
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poeT ¢ Ko (x) e 3Heprueii annoTb )l.O 250 F3B, a )l.n.ll 
x > 0,4 - na.D.eHHe. 

fioeMOTpHM, KaK Be)l.yT ee6.11 B 3aBHeHMOeTH OT 3HeprHH 
eTpyKTYPHLie cl>YHKUHH .D.n.ll nonyHHKlli03HBHLIX peaKUHii. 3ua
qeuue ¢ t 0

2(x) He MeH.IIeTe.ll B YlKOH o6naeTH I xl < 0,2 
H yMeHbWaeTe.ll B OeTallbHOH o6naeTH H3MeHeHH.II x/ puc.4aj, 
a ¢ [~ (x) I puc. 46/ paeTeT npaKTHqeeKH npu aeex 3Ha
qeHH.IIX x . Cne.D.OBa TenLHO, eTpyKTypHa.ll cl>YHKUH.II K 0 

-

Me30HOB cp(0 paeTeT e 3HeprHeH B UeHTpanbHOH o6naCTH 
Ja eqeT MHoronyqeaLix eo6LITHH. A. 

qTo KaeaeTe.ll paenpe)l.eneHHH ¢ (x), TO BH.D.HO I puc.4e/, 
qTo npH Beex 3HeprH.IIX OT 4,9 )l.O 250 F3B cpA(x) eoBna)l,aiOT 
llpH -0,5 <X< 0,1, qTo yKa3LIBaeT Ha eKeHllHHr B 3TOH 
o6naeTH. PaeeMoTpeuue paenpe.D.eneHHH ¢ t_

2
<x) no x 

npu pa3HLIX 3HeprH.IIX noKa3LIBaeT, qTo noBe)l.eHHe ¢~ _ 2 (x) 

npu 40 F3B eyll.{eeTBeHHO oTnuqaeTe.ll oT noBe)l.eHH.II cpt-_
2
(x) 

npH MeHLWHX 3HeprH.IIX. Coana)l.eHHe 3THX cl>YHKUHH HMeeT 
MeeTO TOllbKO B o6naeTH X> 0. 3HaqeHH.II ¢4~6 (x) B o6-
naeT.IIX ueHTpanbHOH H cl>parMeHTaUHH HaneTaiOIUeH qaeTHUbl 
eOBlla)l,aiOT npH Beex Heene)l,yeMLIX 3HeprH.IIX, a B o6naeTH 
cl>parMeHTaUHH npOTOHa MHWeHH Ha6niO)l.aeTe.ll poeT cp~_6 e 
3Heprueii. 

5. PacnpeoeAeHU.JI no Keaopamy nonepe'lHozo 
uMnyA&ca 

Ha puc. 5 npe)l.eTaaneHLI paenpe)l.eneHH.II da/dpj=f<p]). 
BH.D.HO, qTo )l.ll.ll K0 -Me30HOB /puc. 5a,6,e/ npH Pl < 
'S_ 0,5 I F3B/c/ e poeT OM MHO)KeeTBeHHoeTH paenpe)l.eneuuB: 
eTaHOB.IITe.ll 6onee KPYTLIMH. B eneKTpax A - runepoHOB 3Toro 
He Ha6nJO)l.aeTe.ll /puc. 5z,o,e/. K0 -Me30HLI e P] > 
> 0,5 I F3B/c/ 2 o6pa3yi0Te.ll npeHMYIUeeTBeHHO B eo6LITH.IIX 
e ManLIMH aenuquHaMH n± . Cpe.D.HHe 3HaqeHH.II p 1 )l,n.ll K o

Me30HOB yMeHbWaiOTe.ll e poeTOM MHO)KeeTBeHliOeTH npH 
aeex ueene)l.yeMLIX 3HeprH.IIX /eM. ma6A. 3/. BenuquHa 
<pj> )l.ll.ll A -runepOHOB B npe)l.enax OWH60K OT MHO)KeeTBeH
HOeTH He 3aBHeHT. Cpe.D.HHe 3HaqeHH.II KBa.D.paTa nonepeq
Horo HMllYllbea e poeTOM 3HeprHH B03paeTaiOT KaK )l,ll.ll 
K0 -Me30HOB, TaK H )l,n.ll A-runepoHOB. 
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~ 
oC 
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.&' 
3. 
...... a. 
"t:l 

8-. 
"t:l 

c' 

tfl 

,. 
I)·~ i 

i.l 

1""1,.1 
i 
'"·1! 

2) 
.,.~ .,-·~Uh 

c' 9) 
tr'!. ',r+ 

l~: 1---_-_-_-_"] 
I 
I 

to·•! ..... ._.J ' 
1,5 2 , 0 0,5 I . - • 

b) «l'l«u'l. e) 

1,5 

\5 t t,S 0 0,5 I \5 t t,S 
PI (r36,1c)1 

I 

Puc. 5. 3aeucuMOCilb ce'leHu.R poJKOeHU.R clltpaHHbiX 'lac•ut.~ 
o11t Pl : a/ u z/ npu 4,9 F3B/c, ece MHOJKec•eew 
HOCIIIU, -- -- 0-Ay'leBble, -•-•-• 2-Ay'leBble, • • • • • 
4- Ay'leee.re co6~o~11tu.R; 6/ u oj npu 7,5 F3B/c, ece 
MHOJICeCil6eHHOC11tU, - - - - 072- Ay'le6ble, - • - • - • -
4+6-Ay'leebae co6biiiiU.R; e/ u e/ npu 40 F3B/c, ece 
MHOJICeCIIIBeHHOCIIIU, ---- 0;-2-Ay'leBble, -·-·-·-•-•-• 
476- Ay'leBble, • • • • • • C06bl11tU.R C 'lUCAOM Ay'leii 2:_ 8. 

IlocMoTpHM TenepL, KaK se~yT ce6JI CTPYKTYPHLie cl>YHK
:UHH ~nJI HHKID03HBHL1X H nonyHHKID03HBHbiX peRK:UHB /1/ -
I 4/, npoHHTerpHposaHHLie no x : 
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I 
H 

2 yo 
yo 1 E* d a d 

X' ¢ (p 2) = - J * 
dxdp} ..J. a in 77 p max 

d 2a 
yo 

¢ yo(p 2) = _l_J E* 
n+ ..J. a 7T p* dxdp j 

n± max 

'1'-p-K"+ ... ~ !l"p-A• ... 

Q) e) 

lt-6 

J ·~~ 
10 

I l . 
' ,..... 

~I r1~ 
~) 

0-2 
~ 
a:' 
'-J 

9-

P! ( r.4./c)1 

0 Q.5 1 - (S 2 2,5 0 

~) 0-2 
a> 

I 
t) 

/9~ 

/10/ 

K 0 2 t\ 2 2 
Puc. 6. PacnpeoeAeHU.R ¢ (P.,t) u ¢ (P.J.) no PJ . • •••• • 
4,9 F3B/c, -·-·-·- 7,5 F3B/c, 40 F3B/c; a/ 
u z/ OA.R 4- u 6- Ay'leebrx co6e.r•uii, 6/ u o/ OA.R O.u 2- Ay'le
ee.ax co6e.a•uii, e/ u e/ OA.R ecex co6e.r•uii. 
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H3 puc. 6e BB,D,Ho, qTo ¢K
0

(pj) .D.JUI K0 -Me3oHoB eoana
.naroT B npe.nenax owu6oK B o6naeTB Pi ~0,2 I F3B/c/ 2 
.D.JI.ft p "- 6 = 4,9; 7,5 B 40 F3B/c. ,lJ,n.ft A -runepoHoB 
3HaqeHu"1Ia ¢A<p3.> pacTyT c :meprueii, oeo6eHHo .D.JI.ft P] > 
>0,5 I F3B/c/ 2 /puc. 6e/. B paeeMaTpuaaeMoM .nuana3oHe 
3HeprBB 4JyHKUBB ¢ OK~2 (p 1 ) 

0 
6JIB3KB Me)K,D,y eo6o:ii npB 

Pi:::; 0,5 I r;_3B/c/ 2 , a ¢f_6<p1_> pa3nuqaJOTe.ft npu aeex 
3HaqxHB.ftX P..L • ,ll,JI.ft A - runepOHOB KaK ¢ t-2 (p 1 ) ' TaK 
B ¢ 4_Jp1) OTJIBqaiOTC.ft npB BCeX Tpex 3HeprB.ftX. 

llpOBO,D,BJiaCL annpOKCBMaUB.ft BHKJII03BBHLIX B nony
HHKJII03BBHLIX pacnpe,D,eJieHBH 3KCnOHeHTOH BB,D,a 

2 2 ¢ (p ...l) =a exp (/3 p ...l) 

.D.JI.ft .nayx KpaiiHBX 3Hepruii npu ene.nyromux ycJIOBB.ftx: 
1/ pl:;_ 0,5 /F3B/c/ 2 u 2/ PI::; 1 /F3B/c/ 2 • B ma6A.5 
npBBe,D,eHLI 3HaqeHB.ft no.no6paHHLIX K03~BUBeHTOB. 

Ta6Aur~a 5 

P;}a.(f36jc) 4.9 40 
J.. fi f'/Ncw ct. fi ~~CT.C& 

1Jt4 D.5P"Jtcf Q06/(±Q003 -5.f±Q3 1.5 Q()6(}%0JIJ5 -.3.8*0.4 3.3 Ko 
8.1-' 1(/"#f 0.061.±0.(}()3 'f.9±0.i. {.2, Q{W)±DJJ(Jlf .3.9*l1J, 1!..1 

llt-'~s¥1 Q027±0.00f 4.8±Q3 0.80 QOlf6±01J05 f-4.7*0.5 1.6 

" fi~1(!iAjcf f-'t6±0J. O.(Jit)±DJJ(J/j d9*l23 .!.3 0/WJ±OJX)f 0.88 

0 B o6oux BHTepaanax B3MeHeHB.ft Pl pacnpe.neneHB.ft 
¢ K (pj} B ¢;\(pi) Y.D.OBJieTBOpBTeJILHO onileLIBaiOTe.ft O,D,HOH 
3KCnofleHTOH, K03~BUBeHTLI HaKJIOHa lf:ll ,D,JI.ft ¢ ~ (p j) B 
¢A(pj) BMeJOT TeH,D,eHUBIO K yMeHLWeHBIO C poeTOM 3Hep
rBB OT 4,9 .no 40 F3B. 

6. BbiBOObl 

1. HHKJII03BBHoe ceqeHBe po)K.IJ.eHB.ft K0 
- Me3oHoB a 

TT -p -B3aBMO,D,e:iieTBB.ftX B03pacTaeT B TpB pa3a B BHTep-
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aane BMnynLcoa rr- -Me30HOB oT 4,9 .no 40 F3B/c. PoeT 
ceqeHB.ft K0 -Me30HOB npoucxo,D,BT rnaBHLIM o6pa30M a 
UeHTpaJILHOB o6naeTB. 

2. Ha6JIIO,D,aeTc.ft 3HaqaTeJILHLI:ii poeT ceqeHB.ft po)K.IJ.e
HBfl Ko -Me30HOB B co6LITB.ftX e qaenoM 3ap.ft)l(eHHLIX qacTBU 
~ 4. B MaJionyqeBLIX co6LITB.ftX /n± = 0 B 2/ aK

0 
yMeHL

waeTC.ft C poeTOM 3HeprBB nepaBqHOH qaeTBULI, O,D,HaKO 
3TO He npBBO.D.BT K yMeHLWeHBIO cpe,D,Hero qacna K0 -Me-
30HOB B HBX. 

3. CTpyKTypHa.ft lbYHKUB.ft ¢(x) ,D,JI.ft K0 -Me30HOB He o6-
Hapy)I(BBaeT CKeHJIBHrOBOrO noBe,D,eHB.ft BnJIOTL ,D,O 250 F3B/c 
KaK B UeHTpaJILHOH 06JiaeTB, TaK B B 06JiaeT.ftX 4JparMeHTa
UBB CTaJIKBBaJOIUBXeJI qacTBU . 

4. HHKJIJ03BBHoe ceqeHBe pO)K.IJ.eHBJI A- runepoHOB B rr-p
B3aBMO,D,e:iieTBBJIX B03pacTaeT Me,D,JieHHee, qeM ceqeHBe 
Ko -Me30HOB a BHTepaane 4,9 - 40 F3B/c. Cne.noaaTeJILHO, 
e yaenuqeHBeM 3HeprBB paeTeT BKJia.D. K0 -Me30HOB oT K°K
nap B BHKJIJ03BBHoe eeqeHBe po)K.IJ.eHBJI K 0 -Me30HOB. 

5. PoeT ceqeHBJI A-runepoHoB Ha6nro.naeTeJI KaK B o6-
naeTB 4JparMeHTaUBB DpOTOHa - MBWeHB, TaK B B UeHTpaJIL
HOH o6nacTB. 

6. C yaenuqeHBeM BMnynLca nepaaqHoro rr- -Me3oHa oT 
4,9 .no 40 F3B/c 3HaqaTeJILHO paeTeT aA a MHoronyqeaLix 
In+ 2:4/ B na.naeT B 0- B 2-nyqeaLix eo6LITBJIX, npu 3TOM 
epe.nHee qacno A- runepoHOB Ha O.D.HO Manonyqeaoe co6LITBe 
npaKTBqecKB He MeHJieTe.ft. 

7. CTpyKTypHaJI 4JyHKUBJI ¢ (x) ,D,JIJI A - runepoHOB BMeeT 
cKe:iiJIBHroaoe noae.neHBe B wupoKo:ii o6naeTB no x I -0,5 < 
< X < 0,1/ ,D,JI.ft BHTepBaJia BMnyJILeOB nepaBqHOH qaeTBULI 
4,9 - 250 F3B/c. 

2 
8. Pacnpe.neneHB.ft BHKJII03BBHLIX lilYHKUBH ¢ (p .1 ) .D.JIJI 

A -runepoHoB B K0 -Me30HOB xopowo annpoKeBMBPYIOTeJI 
O,D,HOH 3KenoHeHTOH KaK B BHTepBaJie p 1 :S: 0,5, TaK B B 
BHTepaane P 1 :S 1. 

9. C yaen:aqeHBeM 3HeprBB noKa3aTeJIB HaKJIOHa 3Keno
HeHTLI BMeiOT TeH,D,eHUBIO K yMeHLWeHBIO. 

B 3aKnroqeHBe aaTopLI 6naro.napJIT yqaeTHBKOB CoTpy.n
HuqecTBa no o6pa60TKe eHBMKOB e 2- MeTpOBOH nponaHOBOH 
KaMepLI 3a o6cy)K.IJ.eHBe pe3yJILTaTOB, A.A.KypaKBHY 3a 
noMOIUL a paeqeTax, H.A.llepaywBHy, H.B.MaTaeoay B 
E.H.HayMOBY 3a nOMOIUL B o4JopMJieHBB pBCYHKOB B Ta6JIBU. 
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PyKonHcL nocTynHna B H3AaTenLCKHH OTAen 
31 YaJ! 1917 roAa. 

TE~ATv1l!ECKME KATEfOPvH1 nY6 .. 1~1KAUHCl 

061>ElH1HEHHOfO HHCTIITYTA RJEPHblX 

MCC.JlE!IOBAHMM 

MHneKc TeMaTHKa 

1. 3KcnepHMeHT8nbH8S! cpH3HK8 Bb!COKHX 3HeprHR 

2. TeopeTHqecKast ¢H3HKa BhlCOKHX 3HeprRA 

3. 3KcnepHMeHT8nbH8S! Heii:TpOHH8S! cpH3HK8 

4. TeopeTHqecKast cpH3HKa HH3KHX 3HepruH: 

5. MaTeMaTHKa 

6. HnepHast cneKTpocKorrHst H panHDXHMHst 

7. ¢H3HK8 TSl*enhlX HOHOB 

8. KpuoreHHKa 

9. YcKopnTenn 

10. A BToMaTH3aUHS! o6pa6oTKH 3KcrrepHMeHTanhHbiX 

naHHbiX 

11. BbiqHcnHTenbHast MaTeMaTHKa H TeXHHKa 

12. XHMHS! 

13. TexHHKa ¢H3HGecKoro 3KcrrepnMeHTa 

14. HccnenoBaHHS! TBepnhlx Ten H *HnKocTeA 

stnepHhlMH MeTonaMH 

15. 3KcrrepHMeHT8nbH8S! cpH3HK8 stnepHbiX peaKUHH 

rrpH HH3KHX 3HeprHS!X 

16. ilo3HMeTpHS! 11 cpH3HKB 38IIII1TH 

17. TeopHS! KoHneHCHpoaaHHoro cocTostHHS! 


