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Kna.aHBillt8SI E.H., WexTep B.M., Wernosa n.M. PI · I0327 
Pacnpe.aeneaae aapSI.Qa s nOll)'BHXni03BBH&IX "-p - B "-n -
B38BMOJleiCTBBSIX npB 40 faB/c 

Hccne.ayiOTCH pacnpe.aeneRHH no 6&ICTpoTe s c.u.M. aapSIJla cTanxasaiO
IIlBXCR '18CTBil B nOll)'HRXni03BBHblX "-P - B "- n -B38BMOJlSICTBHSIXo nolt838HO, 
'ITO o6naCTB cjlparMeHT8IlHH 38pSIJlOB "- -Me30H8 H npOTOH8 JlOBon&RO lllBpo
ltH a npa 40 faBle eme nepexp&IBaiOTCR c ueaTpanbHOA o6nacTbiO npB 
scex n + • Onpe.aeneHbl senR'IHR&I nepe.aa'IH aapSIJla npoToHa s nepe.aHIOIO nony
c4Jepy B "- -Me30R8 - B 38JlRIOIO nonyc4Jepy npR paanR'IHblX n± • npRBOJlBTCSI 
.aonH aapSIJla, yaoctrNoro nBJlRPYIOIIlBMB 'laCTBil&MR. B pa6oTe npBseneRbl 
TAK*e pacnpe.aeneRBH cpenwero aapSIJla oT cjlparMeRTSilBH npoToRa a "- -Me
aoaa, npBXOJlSIIIlerOCH R8 OllRY '18CTBliY, AnSI "-P - B "-n -B38BMOJlSICTBBI 
c n ± S 4 B n ± > 4. 

Pa6oTa BbinOnHeBa B na6opaTOPBH BbiCOitBX aaeprBA OH~H. 

OpenpKHT 061.e.QHHeuuoro MHCTMTyTa Jl,nepHhiX MCCJie,noBBHMA 

,lly6ua I976 

Kladnitskaya E.N., Shekhter V.M., 
Shcheglova L.M. 

Charge Distribution in Semi-Inclusive "-P 
"-n Interactions at 40 GeV/c 

PI - I0327 

and 

Rapidity charge distributions in the c.m.s. of collid
ing particles in semi-inclusive "-P and "-n interactions 
are studied. It is shown that the fragmentation regions of 
the "--meson and proton charges are rather wide at 
40 GeV/c and yet cover the central region at alln±. There 
were determined the values of the charge transfer by the 
proton to the forward hemisphere and by the "-meson 
to the rare one at various n+. The part of the charge, that 
is accounted for leading particles, is presented. The mean 
charge (per one particle) distributions from the proton and 
,--jlleson fr~gm~_1;,fl~t_ion ye presented for "-P and "- n inter
action with n+ S4 and n+> 4. 
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c 1976 a.fMbU .. IIIIWI1 UIIC .... .JII JlbeP"WX UCc..teboeGIIUI1,l{)r6'11G 

B uacTOH~eu pa6oTe uccneAyeTCH pacnpeAeneuue 

JneKTpH'ICCKOrO 3apHAa CTanKHBaJOIUHXCH 'laCTHU B 77-p- H 

77-n -aJaHMOAeHCTBHHX npu 40 F:JB/c B JaBHCHMOCTH oT 

'IHCna 3apH)I(CHHbiX 'laCTHU B KOHC'IHOM COCTOHHHH. )lnH 
HHKn103HBHblX peaKUHH 3TOT Bonpoc paCCMOTpeH B pa6oTe /I/. 

PeJynbTaTbi nony'leHbi npu o6pa6oTKe $oTorpa$u8 c 

ABYXMeTpoaou nponauoaou KaMepbi OM.H.M, o6nyqeuuo8 

ny'IKOM oTpuuaTenbHbiX nuouoa c HMnynhCOM 40 T:JB/c 
ua ycKopuTene B Cepnyxoae. 

JlnR auanuJa 6bmo ucnonhJoaauo 5850 co6wTHH ueynpy

rux 77-p -a3aHMOACHCTBHH H 2192 C06biTHH 77-ll -a3aHMO

ACHCTBHH, KpHTepuu oT6opa onucaHbi B pa6oTe /'2/. Bee 

BTOpH'IHble 3apR)I(CHHblC 'laCTHUbl, 3a HCKnJO'ICHHCM npo

TOHOB C HMnynbCaMH MCHblllC 0,7 F:JB/c, C'IHTanHCb nuo

HaMH. llpOTOHbl C p na6. ,' 0, 7 F:JB/c HACHTHlPHUHpoaanHCb 

no HOHH3auuu. B JTOM cnyqae npuMeCh npoTOHOB cpeAH 

BTOpH'IHbiX nonO)I(HTenbHbiX 3apJI)I(CHHbiX 'laCTHU COCTaBnJleT 

~ 150/o, a npuMecb K ± -Me3oHoB u L± -runepouoa cpeAH 

BTOpH'IHbiX 3apH)I(CHHbiX 'laCTHU - /47 5/0/o /?./ . 
JlnH rr-p - H 77 -n- B3aHMOACHCTBHH 6binH nony'leHbl pac • 

npeAeneHHH nono)I(HTenhHbiX u OTpuuaTenbHbiX 'laCTHU no y, 

da ~ 
da 

T.e. T H -dy- , r.ne y- 6biCTpOTa 'laCTHUbl BC.U.M., 

H nocTpoeuo pacnpeAeneuHe JapR,na 

dQ 1 da + 
--=-(-

dy a. dy 
In 

-
~) 

dy 
/1/ 
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~nH C06hlTHH C onpe~eneHHOH MHO~eCTBeHHOCTbiO n± 
Hy~Ho OTMeTHTL, qTo HeH~eHTH<iJHUHpoaaHHhle npoTOHLI, 

+ 
npHHHThle Ja rr- - Me30Hhl, HCKa~aiOT pacnpe~eneHHe 

da+ dQ 
-ay- H, COOTBeTCTBeHHO, ~~.BnHHHHe HX Ha BenH-

qHHy 3aps~a, nepe~aaaeMoro H3 Ja~Heu nonyc<!JepM a ne

pe~HIOIO B C.l.l.M. ,~nH rr-p -a3aHMO~eHCTBHH Ol.leHHBanocb 

no MYnLTHnepH<!JepHqecKoH KnacTepHoH MO~enH I 41. 1-13 
TpexnyqeBbiX TT- n- C06hlTHH HCKnroqeHbl C06hlTHH KOrepeHT
HOrO po~~eHHH nHOHOB no peaKI.lHHM: 

- - + 
~ "" rr C', rr-C 

7T- c - - + I I 
.... 7T 7T 7T TTOTTOC' 5. 

1. PacnpeoeAeuue 3ap.ROa 

Pacnpe~eneHHH 3aps~a 
dQP 

dy ~JIH TT p- B3aHMO~eHCT-

BHH c paJnHqHoH MHo~eCTBeHHOCTLIO 3aps~eHHhlX qacTHI.l 

noKa3aHM Ha puc. 1 a, d ; 2 a, d ; 3 a • 3TH pacnpe~eneHHH 
OTpa~aroT 3apH~OBYIO aCHMMeTpHIO pacnpe~eJieHHH 110 6M

CTpOTe BTOpHqHhiX qacTHI.l. B nepe~HeH nonyc<!Jepe C.l.l.M. 

qHcno OTPHI.laTeJibHhlX qacTHI.l npeaMwaeT qHcno nono~H
TeJihHhiX, TOr~a KaK B 3a~HeH- CHTyaUHH 06paTHaH. KaK 

BH~HO H3 PHCYHKOB, 3apH~OBaH aCHMMeTpHH pacnpOCTpa

HHeTCH H Ha UeHTpaJihHYIO 06JiaCTb. 3TO MO~eT 03HaqaTb, 

qTO 06JiaCTH <!JparMeHTal.lHH HaJieTaiOII.lHX rr- - Me30Ha H 

IIPOTOHa IlpH HaWeH 3HeprHH IIPOCTHpaiDTCH ~OBOJibHO ~a
JieKO, JaxaaTMBaH H ueHTpanhHYIO o6nacTh. CyMMapHaH 

nnoma~h pacnpe~eneHHH npH Ka~~oM n + , ecTecTaeHHo, 

paBHa HYJIIO, O~HaKO IIJIOII.la~H IIOnO~HTeJibHhlX H OTpHua

TenLHbiX qacTeH pacnpe~eneHHH He paBHhl e~HHHI.le ~a~e 
~JIH ~ByXnyqeBhlX C06hlTHH. 3TO HBnHeTCJI CJie~CTBHeM 
qacTHqHOH nepe~aqH 3apH~a, IIPHHOCHMOro npOTOHOM H 
rr- -Me30HOM, B coce~HHe nonyc<!Jephl c.u.M. 1§1 . 

C yaenHqeHHeM n + cpe~Hee 3HaqeHHe nepe~aaaeMoro 
JapH~a <~Q> rr-p - B 11'"""p -a3aHMO~eHCTBHHX pacTeT 

I CM. ma6AUfiYI. ~Q onpe~ensnocL B Ka~~OM co6MTHH KaK 
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paJHOCTh Me)I(.D;y CYMMapHhiM 3ap.H.D;OM BTOpU'IHhiX 'laCTUI.( 
a nepe.n;Heii nonycr!Jepe u 3ap.H.D;OM 11~ -MeJoHa. Ilocne aae
.n;eHu.H nonpaBOK Ha HenpaBUJihHYIO U.D;eHTUr!JUKai.(UIO 6hiCTphiX 
llpOTOHOB 3aBUCUMOCTh nepe.n;aqu 3ap.H.D;a OT MHO)KeCTBeH
HOCTU HeC.KOJihKO OCJia6eaaeT, HO CaM r!JaKT pOCTa <AQ> 

17
- p 

C yBeJIU"'eHUeM n + COXpaH.HeTC.H. 

Ha 

dQn 

puc. Je; 2b,e; 3b no.KaJaHhl pacnpe.n;eneHu.H 

dy .D;JI.H 77-ll-aJaUMO.D;eHCTBUHnpupa3JIU"'HhiX3Ha"'eHU.HX 

~ 
ll5 

~ 0,•1 
d~ 

ll) 

·~ f.; lilt .... z ·~ 6. iJ~ n.•2 

C) 

of .f ~ 1 J -~ 
'K ? ~-~· ? i I 

ur ... " -l -t 0 •I •J ! -1 

i ~ n,•J hkf) 
~ - i ~"·~ 

I t) 
llS n t d) 

I J~l .. I t 
0 

-llS 

·J -t 0 • ·5 -t 0 t ·! ·f 0 f y 
Puc. 1. Pacnpeoe/leHue 3apJfoa no 6brcmpome: al dQ P /dy 
0/IJf oeyx/le'le6biX 11- p - co6brmuu; bl 1/a 2 • i:la -I dy O/IJf 

06YX/IY'Ie6biX 17-p- C06bi111UU; c I l/a2 • da +I dy 0/l}f oeyx-
/ly'le6biX 11- p - co6brmuu; d I dQ PI dy O/IJf <~embrpexAy<~e-
6biX rr -P- co6brmuu; e I dQ 0 /dy 0/IJf mpexAy'le6biX 17-n-

co6brmuu; f I dQ p-n/dy=dQp/dy (n ±=4)- dQ 
0
/dy (n+ = 3) · 

Hlmpuxoeou 

dQma/dy, 

6 

AuHueu ee3oe o6o3Ha<~eHbl pacnpeoeAeHUJI 
a wmpuxnyHKmupHou - dQ min I dy. 

MHO)KeCTBeHHOCTU n+ . Pacnpe.n;eneHue .D;JI.H co6hiTHH c n_ 
= 1 He npUBO.D;UTC.H, ll-OCKOJihKY Cpe.D;U HUX UMeeTC.H npuMeCh 
.KorepeHTHhiX co6hiTuii Tuna 11 -c .... 11- 11°11°C '. KaK u a cny
•-me 11- p - BJauMo.n;eH:cTBUH, cpe.D;H.H.H nepe.n;aqa Jap.H.n;a <i\Q> 17 -n 

pacTeT c yaenuqeHueM n± 177 /eM. ma6AU14Y/. 

Ecnu 6hi He cyll.(eCTBOBanu nepexo.D;hi Tuna n .... p + 11 

KOTOphle llpUBO.D;.HT K HeTpUBUaJihHOMY pacnpe.n;eJieHUIO Hy-

dQn 
neaoro Jap.R.n;a HeiiTpoHa, JaaucuMoCTh cry Heno-

cpe.n;cTBeHHO xapa.KTepuJoaana 6hl pacnpe.n;eneHHe Jap.R.n;a, 
npuuocuMoro 11- -MeJoHOM. Mo)KHO .n;yMaTh, o.n;HaKo, 'ITO 
nepexo.D;hi THna n:. p + 11- ucKa)KaiOT 3TO pacnpe.n;eneHue 
B OCHOBHOM B Ja.n;HeH llOJiycr!Jepe H He BJIUJIIOT cymecTBeHHO 
Ha BCJIU'IUHY <i\Q> 

17
- n • Il03TOMY, eCJIU UHTepecoBaThC.H 

cpe.n;Heii nepe.n;a"'eii Jap.H.n;a 11- -MeJoHa B Ja.n;HIOIO nony-
cr!Jepy(<AQ> - ) , TOMO)KHOllpUHJITh <i\Q> -=<i\Q> - • 11 11 11n 

Tor.n;a cpe.D;HJIJI nepe.n;a"'a Jap.H.n;a npoToHa B nepe.D;HIOIO 
nonycr!Jepy 6y.n;eT onpe.n;eJI.HThC.H aeJIH"'UHOH <i\Q> P 
= <i\Q>

17
-p- <L\Q> 

17
-

0 
• 3Ha"'eHUJI <AQ> p B JaBUCUMOCTH 

OT n± TaK)Ke npuBe.D;eHhl B ma6/1Uije. B OTJIU"'Ue OT <L\Q> 17 -p 
U <1\Q> - 3Ta BeJIH'IUHa He paCTeT CO MHO)KeCTBeHHOCTblO. 

17 n 

HHTepeCHO OTMCTHTh, 'ITO, B TO BpCM.H KaK cpe.D;H.H.H 
nepe.n;a"'a Jap.H.n;a 11- -MeJoHa yMeHhUiaeTc.H c pocTOM 3Hep
ruu /oT 0,33±0,02 npu 16 F:JB/c /B/ .no 0,23±0,03 npu 
40 F:JB/c/, cpe.n;H.H.H nepe.n;a"'a Jap.H.n;a npoToHa pacTeT 
/OT 0,12±0,01 ~0 0,19±0,05/ B TOM )Ke HHTCpBaJie HM
nyJihCOB /eM. ma6/1Uijyf. IlpH 3TOM CJie.n;yeT OTMeTHTh, 'ITO 
<i\Q> P npu 40 u 16 F:JB/c coana.n;aiOT .D;JI.H ocex Tono
noruii, KpOMe ll+ = 4 U 6. )J.JI.H 'leThlpex- U UieCTHJiy"'eBhiX 
co6hiTHH npu 16 F:JB/c uMeeT MecTo pe3Koe yMeHhUieHue 
<i\Q>P , "'ero He ua6niO.n;aeTcJI npu 40 F:JB/c. 

B nocne.n;Hee apeM.H no.HBHJiach pa6oTa lleoMaHa u .n;p. 
191, 

UOCBJimeHHa.H U3y"'eHUIO nepe.n;a"'U Jap.H.D;a B 17 p -BJaU.I'.IO
.D;CHCTBU.HX npu 200 F:JB/c. IIony'leHHoe aaTopaMu JHa
"'eHue <AQ> 

17
- p = 0,12 -:{),24 cymeCTBeHHO MCHbUie 

<AQ> 
17

- p npu HaUieH 3Hepruu, 'ITO HaXO.D;UTC.H B co
OTBeTCTBUH C npe.D;CKa3aHU.HMU MO.D;CJieH / 1 

0,
1
l/. 

7 



llpe,IJ,cTaaneHue o pacrrpe,IJ,eneHHH no 6biCTpoTe 3apB,IJ,a 

HaneTaiOII.{ero npOTOHa npH 3a,IJ,aHHOM n+ MO)KHO nony'IHTb, 

paccMa TpuaaB pacnpe,IJ,eneHHe aenH'IHHbi 

dQp-n dQP 
---(n >= --(n 

dy ± dy ± 

dQ 
n - -·( dy n±-1) 

121 

I puc. 1 f; 2 c, f; 3 c I. Hy)I(HO HMeTb a BH.Il.Y rrpu 3TOM, 'ITO 

Ha yKa3aHHble pacnpe,IJ,eJieHHH Cyi.QeCTBeHHO BJIHHIOT nepe

XO,IJ,bl n-> p + 77- H HenpaBHJibHaH H,IJ,eHTHilJHKaUHH 6biCTpbiX 

npOTOHOB KaK 17+ -Me 30HOB. 

~ 
IU ~=~(n~-1)-~(n,.s) 

d~ dJt ri f '"··6 ~npS 
IT C) 

-11..5 

~I -3 -t o +t +3 1 -J 

~~ r~J ~., IJ 

0 

-IU 

~ ~ ~ ~ ~ ~ ~ ~ 0~ ~ 
y ~ 

-3 ·t 0 +t +3 

~ 

Puc. 2. PacnpeOeAeHue 3apRoa no 6blcmpome: a I dQPI dy 
OAR wecmuAy<~eebzx 11- p- co6btmuu; b I dQ n I dy OAR 
TIJ111lUAY'Ie8blX 11- n- co6bl1/lUu; c I dQ p-n I dy = dQ PI dy (n + = 6)-
- dQ 11 ldy (n ± = 5); d I dQ pldy OAJI 80CbMUAY<~e-
8blX 17-p-co6btmuu; e I dQ 

11
ldy OAJI ceMuAy'leBbiX 

11- n- co6btmuu; f I dQ p-nldy= dQ pldy (n±= 8)- dQ n ldy (n± =7). 
OcmaAbHble o6o3Ha'leHUJI me JKe, <~mo u Ha puc . .1. 

8 

dG 
d~t 

0.5 

dQp n+ .. 1o 
d~ -

ll) 

~n+:;;..g 
dlj 1-

~= dQp(n+~o)-~(n,e9) 
d\j- ct~ - .,. 

6) I ~ll 1 c) 

or J :1 ql~ ~... 1 u, Pll J. .! T:.;r 1 J 1 ,- ..,_.J!1..,__ 1 

-o. 

-~ -1 0 1 3 -.3 -1 0 1 3 

y 

Puc. 3. PacnpeoeAeHUR 3apRoa no 6bzcmpome: a/ dQPI dy 
OAJI 11 -P - co6bzmuu c n + :::_ 1 0; b I dQ 11 I dy OAR 77- n -
co6bzmui1 c n ± > 9; c I - dQ _j dy= dQ ldy (n± > 10) 
- dQ 

11 
I dy (n ± :::_ 9) . P · P 

Pacnpe,IJ,eneHHH Jap.H,IJ,OR, npHHOCHMbiX " ·· -Me30HOM u 

npOTOHOM B ,IJ,ByXJiy'leBbiX C06biTHHX, npe,II,CTaBneHbl Ha 

puc. 1 b , c: HOpMHpOBaHHb1MH pacnpe,IJ,eneHHJIMH OTpHUa-

TeJihHblX 
(-1- da-) 
az dy 

+ 
H llOJIO)I(HTeJihHhl.X 'laCTHU (_!_- ~) , 

a 2 dy 

COOTBeTCTBeHHO. 

2. PacnpeoeAeHue cpeOHe2o aapRoa 

B pa6oTe /I I 6Lwo noKa3aHo, 'ITO B pacnpe,IJ,eneHHH no 

6hiCTpoTe aenH'IHHhl R n(p- n), onpe,IJ,enxeMoii KaK cpe,IJ,

HHH JapH,IJ,, npuxo,IJ,HIUHHCH Ha o,IJ,HH Japx)l(eHHhiX a,IJ,pou, 

+ dQ da da 
R =a. --1(-- + -) 

Ill dy dy dy 
13/ 

Ha6niO,IJ,aiOTCH ,IJ,Be KOMnOHeHTbi. 0,IJ,Ha H3 HEX cocpe,IJ,OTO'IeHa 

B o6naCTH llJparMeHTaUHH IIHOHa HJIH npOTOHa H cna,IJ,aeT 

no Mepe npu6nH)I(eHHH K ueHTpanhHOH o6nacTH. )l,pyrax 

9 



ID 

D 

0. -J 

-05 

-z 

R,M rlt '" 
Rp('i•KJI 
K~ -o,ua C¥1111 

a! -tO 1 

Rp-nM nt•'lu3 

b/ 

Rn(VI n* •S 
c/ 

Puc. 4. PacnpeOeAeHue cpeOHezo 3apJIOa no 6&1cmpome: 
a/ R P (y) OAJI rr -p- co6&1111UU c n ± ::; 4; b/ R P -n OAJI co6bl

muu c n ± =4 u 3; c /R P OAJI mpexAy~ee&IX rr- n - co6&1111Uil. 
llpJIMble - pe3yA&mam annpoKCUMQfiUU /eM meKcm/. 

Rtl; 

0.5 

-0' 

-tO 

Rp(vlnt>'~ 

Qp ('#) •K'i 
K•-O,tltt0,009 

y 

a/ 

Rp-n I'll 1'\>l.f h/ 

Rn('i) nt ?. 5 

c/ 

Puc. 5. PacnpeOeAeHUJI cpeOHezo 3apJIOa no 6&1cmpome: 
a/ R P(y) OAJI rr-p-co6&1muil c n ± > 4; b / Rp-n OAR 
co6bi111Uil c n + > 4; c / R n OAJI rr-n- co6&1111Uil c n + ?. 5. 
J1pJIMble - pe3yAb111Q111 annpOKCUMQfiUU /CM. 111eKC111/. -

10 

I 

' 

\ 
t 

"'aCTL JapH,IJ,a nona,IJ,aeT B neHTpaJILHYIO o6JiacTL, r,IJ,e pacnpe

,IJ,eJIJieTCJI Me)I(,IJ,y JapJI)I(eHHbiMH a,IJ,pOHaMH 6011ee HJIH MeHee 

paBHOMepHO. 

Puc. 4 ,IJ,eMOHCTpupyeT pacnpe,IJ,eJieHH.JI Rp(y), Rn(y) H 

R p- n ,IJ,JIJI C06biTHH MaJIOH MHO)I(eCTBeHHOCTH (n + ~ 4)' 
a puc. 5 - ,IJ,JIJI C06b1THH C n+ 2_ 4. MO)I(HO BH,IJ,eTb-: 'ITO B 

o6eux KaTeropuxx co6LITHH KaK- Rn, TaK H RP _ n HMeiOT 

KOMDOHeHTY, paBHOMepHO pacnpe,IJ,eJieHHYIO DO ueHTpaJibHOH 

o6JiaCTH. AnnpoKCHMaUHJI pacnpe,IJ,eJieHHH R n H R p - n 

4JyHKUHJIMH BH,IJ,a 

R = l a2 + ~Y 
n , 

a2 

R, e \ ·~ + b]y 
al 

R ·\e+dy 
P- n c' 

0 < y < 3,5 ! 
ll+ 

-1,5 < y :S. 0 
/ 5 

1,2 < y < 3,5 ! "± = 3 
- 1,0 < y :S. 1,2 

"+ > 4 

/4/ 

- 2,1 < y ~ 0 ! 
0 < y < 2,1 n+ = 4 H 3 

/5/ 
npHBO,IJ,HT K CJie,IJ,yiO~HM 3Hal.feHHJIM napaMeTpOB: 

"+ = 3 n + = 4,3 

a I = -0,193 ± 0,124 c I = 0,191 ± 0,059 

bi = -0,112 ±0,059 di = -0,166±0,052 

a} = -0,279 ± 0,033 
, 

0,168± 0,031 c = I 

"+ > 4 "+ > 4 
/6/ 

a
2
=-0,096±0,026 c 2 = 0,126± 0,031 

b2 =-0,091 ±0,022 d 2 =-0,068±0,029 

a;=-0,102 ± 0,019 c'
2
= 0,072±0,017. 
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3Ha'ieHHH a H a', c' < 011 c', onpe,IJ.eneHHbie He3aBHCHMO 

H3 ,IJ.aHHbiX, TipH y > 0 H COBna,IJ.aiOT B npe,IJ.eJlaX OWHfiOK. 

)l.nH COfibiTHH C n+ > 4 3Ha'ieHHJJ. a'
2 

H c'
2 

HaXO,IJ.HTCH B co

rnacHH c npe,IJ.cKa3aHHHMH KBapKOBOH MO,IJ.eJlH I l/. 
Ha puc. 4 H 5 noKa3aHbl TaK)I{e pacnpe,IJ.eneHHH cpe,IJ.Hero 

3apH,IJ.a RP no 6blcTpoTe ,IJ.nH rr- p-B3aHMO,IJ.eHCTBHH c Mno

)l{eCTBeHHOCTbiO 3apH)I{eHHbiX qacTHU n + :S 4 H n ± > 4 · 
BH.D.HO, 'iTO cpe,IJ.HHH 3apH.D. pacnpe,IJ.eneu no 6blcTpoTe 

BeCbMa HepaBHOMepHO. C yoenH'ieHHeM MHO)I{eCTBeHHOCTH 

3apH)I{eHHbiX qacTHU o co6biTHH oenH'-IHHa cpe,IJ.Hero 3apH,IJ.a 

yMeHbWaeTCH KaK B OfiJlaCTHX dJparMeHTai.J;HH, TaK H B I.J;eHT

panbHOH o6naCTH /CM. annpOKCHMaUHIO JlHHeHHOH dJYHKUHeH 

R (y) = Ky I. 
p 

3. PacnpeoeAeHUe 3ap.110a, YHOCUMOZO 
Auoupy101JlUMU 'lacmullaMu 

B 3TOM pa3,IJ.ene paccMaTpHBaeTCH oonpoc, KaKaH ,IJ.onx 

dQP dQn 
3apJI,ll.a B pacnpe,IJ.eneHHJIX ~ H ~ npHXO,ll.HTCH 

Ha ,IJ.OJ110 JlH.ll.HOYIOII.{HX 'iaCTHU. )l.nJI 3TOH u;enH: npH auanH3e 

Ka)l{,ll.OrO TT-p- HJlH TT-n- COfibiTHH Bbi,IJ.enJIJlHCb a,IJ.pOHbl 

C MaKCHMaJlbHbiMH H MHHHMaJlbHbiMH 3Ha'ieHHHMH .V B 

c.u;.M. TaKoro po.IJ;a a,IJ.pOHbl 6y.IJ;eM Ha3biBaTb nH.D.HPYIOII.{HMH. 

bbiJlH nocTpOeHbl pacnpe,IJ.eneHHH 3apH,IJ.OB 

dQmax 

dy 

d + 
_1_ ( 

0
max 

a. 
Ill 

dy 

+ 
dQmin 1 da min 
---= --(---

dy o in dy 

-
da max 

dy 

/7/ 
dam in 

dy 

,ll.JlH TT p- H TT-n - COfibiTHH C onpe,IJ.eJleHHbiM n + /nyHKTHp 
da+ -

max 
H WTpHx-nyHKTHp Ha puc. 1,2,3/. oJuaqaeT dy 

12 

~ 

' 

t 
~ 

dQp 

-~ 
O,t5 

(11'1 

o.t~ 

O,t2 

O,tt 

O,tO 

0, 

0,1 

0,07 

1¥11 

0$15' 

C¥1'1 

Qll~i 

o.m 
0,01 

L 
5 

Jrp-i.jO 

-n.= 2 
---n,.=~ 

...... ---.nt;= s 
---n,.= a 
~n.=tO 

·· .. n.>tO 
-B:en± 

-~ -I 3 5 

Puc. 6. PacnpeoeAeHue no 6brcmpome 3ap.11oa AUOupyiO!JlUX 
'lac mull t -d Q p m a/ dy) OAJI Tr -p- co6bzmuii pa3AU'lHbiX 
monOAOZUU. 

Ce'ieHHe o6pa30BaHHH nOJ10)KHTeJ1bHOH 'iaCTHUbl C ,IJ.aHHbiM 

y npH OTCYTCTBHH 3apH)I{eHHbiX a,IJ.pOHOB C 60J1bWHMH 3Ha'ie-
-L 

da ~in 
HHHMH y , a 

dy 
- Ce'ieHHe Ofipa30BaHHH nOJ10)KH-

TeJlbHOH 'iaCTHUbl npH OTCYTCTBHH 3apH)I{eHHbiX a,IJ.pOHOB C 

MeHbWHMH 3Ha'-leHHHMH y. )l.nH oTpHu;aTenbHbiX qacTHU - -
da da . 

BBe,IJ.eHbi,COOTBeTCTBeHH~Ofi03Ha'ieHHH 
max mm 

- H ---I 
dy dy 

l13 puc. 1,2,3 BH,ll.HO, 'iTO KaK ,ll.JlH rr-p-, TaK H ,ll.JlH TT-ll

B3aHMO,IJ;eHCTBHH .IJ;OJlH 3apH,IJ.a, YHOCHMOro JlH.IJ;HPYIOII.{HMH 

'iaCTHI.J;aMH, MaKCHMaJlbHa B COfibiTHHX C HaHMeHbiiiHM 'iHCJlOM 

3apH)I{eHHbiX qacTHU H yfibiBaeT C pOCTOM ll+. bOJlbiiiaH 
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d~;u 
o.n 

0J6 

0.15l I I rr-p -40 

OJ4 

0.13 

0.12 

0.11 l - n,=2 
--- nt • 4 

-- n.=6 .. I _,..n.-a 

OD9 
_,_ 1\ •() 
en•n!::>() 

()08 
-~cent 

OJ)'1 

006 

0.05 

004 

0.03 

Q.02 

0.01 

I ~.~ ' 
-s -3 -I 0 +I +3 

Puc. 7. PacnpeoeAe,we no 6blcmpome 3ap.ROa AuoupyK>UIUX 
'lacmut~ (-dQP min I dy) 0/I.R rr -P- co6blmuupa3/IU'lHblX mono
Aozuu. 

'laCTb 3ap.R)l.a JIH)l.HpyiO~HX qaCTHU. cocpe)l.OTO'IeHa B o6na

CT BX I Yl > 1 ,5, T. e. B o6nacT BX ¢parMeHTaU.HH nuoHa H 

npOTOHa. 

Ha puc. 6,7,8 noKa3aHbi pacnpe.IJ.eneHHB no 6blcTpoTe 

3ap.R)l.a, YHOCHMOrO JIH)l.HpyiOmHMH 'laCTHU.aMH B rr-p- H TT -n

co6biTHBX pa3JIH'IHbiX Tononoruii. BH.IJ.HO, 'ITO 6onbiUaB qacTb 

3ap.R)l.a, YHOCHMOrO JIH.IJ.HPYIO~HMH 'laCTHU.aMH, npHXO)l.HTCB 

Ha C06b1THB C MaJibiM n + . 

14 

0 
' 

( 

~ 
\ 

-~ 
'f 0,18 

0,11 

O,t& 

0,15 

0,1'1 

O,B 

0.12 

o.tt 
0,10 

0,09 

o.oa 
0,01 

O,Drl 

0,05 

0,0'1 

Op3 

0,(11 

O,D1 

-~ 

rr-n -LjQ 

-n_at 
--- n:~:=l 

~·-n%"=5 

~"t·7 
-9- n:~:·B 
.... "t"' 
-lll:tn:t 

-3 -I 0 
y 

3 ~ 

Puc. 8. PacnpeoeAeHue no 6&1CIIpome 3ap.ROa AUOUPYK>UIUX 
'lac mull (- dQ I dy) 0/I.R rr-n - co6blmuu pa3/IU'lHbiX mono-n max 
/102UU. 

BbleoObl 

Hccne.IJ.oBaHue pacnpe.IJ.eneHHH 3apJI)l.a s nonyHHKJI103HB-

HbiX TT-p- H TT- n - B3aHMO)l,eBCTBHJIX npH HMnyJibCe 

40 F3B/c no3BOJIBeT c)l.eJiaTb cne)l.yiO~e BhiBO.IJ.bl: 

1. Pacnpe.IJ.eneHHJI 3apB,nos nepBH'IHLIX rr-·Me3oHa H 

npOTOHa no 6biCTpOTe AOBOJibHO IUHpOKH npH BCeX fi± . 3TO 

MmKeT 03Ha'laTb, 'ITO 06JiaCTb $parMeHTaU.HH 3THX 'laCTHU. 

npocTupaeTcJI .nosoJILHo )l.aneKo H npu 3Hepruu 40 F3B/c 

15 



e~e nepexpblsaeTc.ll c ueuTpanLuoii: o6nacTLIO npu scex n + . 

2. Ecnu npHHHTL B xaqecTse ueuTpan~ouoii: o6nacTH TOT 
HHTepsan no y, B KOTOpOM cpe.D.HHH Jap.ll.D. ua O.D.HH Jap.ll
)l(eHHblH a.npoH OCTaeTCJI nOCTOJIHHblM, TO nonyqHM .D.JIH uee 
cne.nyJO~He orpauuqeHH.Il: -1 ,5 < y < 2, ue JaBHCHMO oT Toro, 
senuxo unu Mano n+ . B 3TY o6nacT&_ nepe.naeTcx qacT& 
Japx.na cTanxusaJO~ilxcx qacTHU, npuqeM ·npu 40 T3B/c 
cpe.nuuii: Jap.ll.IJ. ua O.D.HH a.npoH paseu "' 0,2-0,3 .IJ.JI.Il co6bl
THii C n ::; 4 H "' 0,1 .D.JIH C06b1THH C n+ > 4. 

3. Cpe.nux.11 nepe.naqa Japx.lla rr- =-MeJoua <AQ> 77 -

pacTeT c ysenuqeuueM qucna Jap.ll)l(eHHblX qacTHU B co6&I-

THH. 
4. Cpe,llHH.Il nepe.naqa Japx.na npoToua <AQ>P ue pa-

cTeT c yaen11qeu11ew n ±. 
5. )l.OJIJI Jap.ll.IJ.a, YHOCHMoro JIH.D.HPYIO~HMH qaCTHUaMH, 

y6&IBaeT C pOCTOM n +. 
6. Cpasueuue c iiauHblMH npu 16 T3B/c /B/ noKa3bi-

saeT, qTo <AQ> 77 - yMeHLwaeTc.ll npu nepexo.D.e or 16 
K 40 T3B/c, a <AQ> P pacTeT. 

AsTopbl 6naro.napuw yqacTHH:Kaw CoTpy.nuuqecTsa no 
o6pa60TI<e nneHOK C 2- MeTpOBOH nponaHOBOH KaMepLI Ja 
noneJHble o6cy)I(.IJ.eHH.Il, E.Haywosoi H K.rop.11qesoii: - Ja 
o$opwneuue pucyHiCOB. Haw npu•THO no6naro.napHTb na-
6opaHTOB JIB3 11 JIBTA Ja npocwoTp 11 113Wepeuu• co· 
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