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OnpeaeneHue ce'leHHll npoueccoa Tuna aaollHoll nepeaapsmKu rr -

Me3oHoB Ha smpax yrnepoaa npu 5 f3B/c 

Ha ocHoae MaTepuana, nony'leHHoro c MeTpoaoA nponaHoaoll ny3bipb
Koaoll KaMepbi, onpeaeneHhi ce'leHHSI npoueccoa Tuna aaollHoA nepeaapsmKH 
rr-- MeaoHoB Ha smpax yrnepoaa npu 5 f3B/c: 

- 12 + 
rr C ... rr + m 1 p + m2 y + C •. (I ) 

Ce'leHue peaKuuu (I) a = 3,4 ;!:_0,4 M6. Ce'leHue peaKUHu (I), uayweA 
6ea o6paaoaaHuSI rr

0 
-Me3oHoa, q-, = 1,25 ;!:_0,45 M6. Ce'leHue peaKuuu ( 1), 

COOTBBTCTByiOIUee "ynpyrol!" ABOl!Holl nepe3apsmKe, a'ynp •0,26;!:_0,07 M6. 

Pa6ora BbJnOilHeHa B na6oparopuu smepHbiX npo6neM OH5H1. 

Co06UleHBe 06WJUIHeHBOro BBCTBTYT& aJlepRWI BCCBe.IIOII&IIBI . .IJ.y6B& 1977 

Aga babian N.M. et. al. P1 - 11158 

Cross Sections of the Double Charge Exchange Like 
Processes in "- -Carbon Interactions at 5 GeV/c 

The cross section of the double charge exchange like proces-
.$es 

(1) 
- 12 . + , 

rr C .. rr + m1 P+ ~ y + C 

in rr- -carbon interactions was obtained: a1 • 3.4+ 0.4 mb. 
The cross section of the processes { 1) with no- rr0 's produced 

is a0 • 1.25;!:_0.45 mb. The cross section of "elastic" d9uble charge 
exchange processes (energetic rr+ in forward direction) 
is a ; 1 • 0.26 "t_0.07 mb. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, TINR. 
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Dpouecchi nsofiHofi nepe3apHtlKH nuoHoB Ha Hnpax, 
oTKphiThie B fl.HD Ol1.Hl1. 111 • umpoKo uccnenosaHhi B 
o6nacTH aHeprafi no 500 MaB /1.2!_ Dpa 6onee BhJCo-

KHX aHepragx nonpo6HhiX rrccnenosaauli He nposonunocb, 
38 HCKnroqeHHeM HeCKOnbKHX pa6oT, B KOTOpb!X STU npo

UeCCb! paCCMaTpHBanHCb B HHKniD3HBHOM llOAXOAe 131 . 

0tlH03HaqHOH HHTepnpeTaUHH 9KCllepHMeHT8nhHhiX tl8HHhiX 
He UMeeTCH. l1 cnonb3yeTCH HeCKOnbKO MOtlenefi, OCHOB8H
Hh!X Ha H306apHOM, tlByXcTylleHqaTOM H pe30H8HCHOM Me
X8HH3Max141. 

B HaCToHmefi pa6oTe npusonHTCH npensapurenbHhle 
pe3ynbTaThi uccnenosaHHH npoueccos nsofiHofi nepe3apHtl-
KH 1T- -Me30HOB Ha Htlpax yrnepona npa 5 faB /c. l1 c-

nonb30B8Hhl naHHhie, nonyqeHHhie npa o6pa6oTKe oKono 
30 ThJCQq CTepeOCHHMKOB C MeTpOBOH nponaHOBOH ny-
3blpbKOBOH KaMephi (DK-200) 151 . Cpenu rr -c -co6hiTHi1 

OT6apanHCb T8KH8 B38HMOtleHCTBUH, B KOTOphlX cpenu 
BTOpHqHhlX qaCTHU HeT OTpHUaTenbHO 3apH~eHHhlX qaCTHU, 
T.e. 

-c12 + c. 
17 _. m1TT + m2p + ~Y + • (1) 

+ * rne m1- KOnif"leCTBO 17 -Me30HOB, m 2 U m 3 - KQ-
nuqeCTBO UtleHTR¢HUHpOB8HHh!X npOTOHOB H y -KB8HTOB 
coorsercrseaao. C'sKnroqaeT B ce6H aeunearu¢uuuposaH-

* B aacToHmefi pa6ore. ucnonb3yroTCH co6biTUH c m 1 = 1. 
3aecb u nanee non TT+ nonpa3yMesaroTCH He TonbKO aneH
ru¢auuposaHHhie TT+ -Me30Hhi, HO a Hepa3neneHHhie BhiCO
KOSHepruqHhle nonO~HTenbHO 38pH~eHHhl8 qaCTUUhl 77+/p. 
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HOe 51Jlp0-0CT8TOK 1 Heti.TpOHbl If He BKJIIO'laeT Heti.TpaJibHbie 

CTpaHHbie V 0 -'laCTiillbl, 

3cpcpeKTiiBHOCTb H8XO}K):{eHH51 C06biTiill ( 1) no A8HHbiM 

ABOHHOI'O npOCMOTpa COCT8BifJ18 65 11 75% AJ151 C06biTifH 

C ffi 3 = 0 If m 
3

>_1 COOTBeTCTBeHHO, 

Or6op co6brTHti If HAeHTI1cpHKBUHH noJIO}KifTenbHO 3ap51-

*eHHhlX 'l8CTifU npOBOAHJIHCb no CTaHAapTHOH MeTOAifKe, 

HCnOJib3yeMOH np11 o6pa60TKe CHifMKOB C nponaHOBhlX 

6 ' + 
ny3bipbKOBbiX KaMep / . B qacTHOCTif, npoTOHbi 11 rr -

-Me30Hbl IIO IIpo6eraM If HOHii38Uiflf B nK-200 Ha):{e}KHO 

11AeHTHcpliU11PYIOTC51 IIpliMepHO AO 700 MaB/c. np11 6onee 

BhlCOKifX SHepi"'I151X pa3aeneH!fe IIOJIO}KHTeJibHhlX 'l8CTHU 

B03MO}KH0 TOJlbKO C nOMOillbiO 0 -aJieKTpOHOB, 

Ce'!eHHe peaKUHH (1), Bhl'lHCJieHHoe Ha ocHoBe HalllHX 

A8HHb!X1 OK838Jl0Cb paBHbiM a = 3,4 :!:_0,4 M6. 

0AHHM !i3 OCHOBHb!X cpoHOBb!X ITpOUeCCOB ITO OTHOll!eHHIO 

K peaKUH51M THITa (1) 51BJIHIOTC51 peaKUHH C p0}K):{8HHeM 

MeaneHHbiX rr-- Me3oHOB c HMITYJibCOM MeHee 70 MaB/c, 

KOTOpbre H3-38 KOpOTKOI'O ITpo6era B ITpOITaHOBOH K8Mepe 

( R '( 3 eM) nplfHHMaiOTCH 3a ITpOTOHbi, CneuHanbHbiA 

aH8Jl!i3 OCT8HOBHBlllHXC51 Hll8HTHcpi1UHpOB8HHblX ITHOHOB ITO-

K838J11 'ITO ITpHMepHO ITOJIOBHHa* H3 HHX ITpH 38XBaTe 

HAPOM yrnepona aaeT onHo- 11 llByxny'-IeBbJe u -3Be3!lbi. 

T aKHM o6pa3oM, qacTb rr- -Me3oHoB, OlllH60'-IHO ITpHHH

Thlx 38 ITpOTOHhl 1 MOI'na 6hlTb HAeHTHcpHUI1pOBaHa ITO BTO

pH'lHOH a -3Be3ae. AHaJIH3 npHMepHo 100 co6hlTHA aroro 

T!iiia ITOK838Jl 1 'ITO TOJlbKO OAHH IIpOTOHHbiH Cnea B HHTep

Bane IIpo6erOB 0,2-3,0 CM MO}KeT ITp!iH8):{Jl8}K8Tb TT- -Me-

30Hy c xapaKTepHoti a-ocTaHOBKOti. CneaoBaTenbHO, 

ITpHMeCb cpoHOBbiX TT-- Me30HOB B HHTepBaJie liMIIYJlbCOB 

- (30-70) MaB/c, npucyTCTByromux B co6brT!i51X Tuna (1), 

cocTaBns:IeT 2%. BKnaa rr- -Me30HOB c liMIIynbcoM MeHbllle 

30 MaB/c He ITpeBhilllaeT yKa3aHHOi1: oueHKH /9/. TaKifM 

o6pa3oM, MaKCHMaJ1bHa51 npuMeCb cpoHOBbiX co6biTHi1 c 

MeAJieHHb!Mii TT- -Me30H8MI1 B peaKU!i51X ( 1) He npeBblll!8eT 

4%. 

*3ra oueHKa cornacyeTC51 c pe3ynbTaToM, nony'-IeHHbiM 
/8/ 

B pa6oTe . 
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npeACT8BJ1518T !iHTepec Bbi):{eJ11iTb H3 ITpOUeCCOB THIT8 

( 1 ) TaKHe, KOTOpbie liAYT 6e3 o6pa30B8Hii51 TT
0 

-Me30HOB, 

ilnH aToro 6hln ITpoBeaeH ciTeuuanbHhlti aHanli3 Ka*aoro 

y -KBaHTa Ha ITpuHaane*HOCTb 3Be3ae /
71 . CpeAH5151 

acpcpeKTHBHOCTb HaXO*AeHH51 Y-KBBHTOB ITp!i ITpocMoTpe 

COCT8BJ15IJ18 f~, = 0, 79 1 a cpeAHRH "reoMeTp!i'leCKHH Bee" 

W = 5, 7. BenH'-IHHa W npaKTH'leCKH He 38BHCHT oT '-IHCJia 

y -KB8HTOB B C06bJTHH, 3TO IT03BOJ151eT Bb!p83HTb paCITpe-
o 

neneHHe ITO MHO}KeCTBeHHOCTH TT -Me30HOB qepe3 paciTpe-

aeneH11e IIO MHQ)h8CTBeHHOCTH y -KB8HTOB C IIOMOillblO 

CHCTeMhl ypaBHeHHH: 

imax 
~ ~ n . C k_ k(l- )2i-k 

. 1 2If f 
1=0 

N 
n (2) 

rae k =0,1,2,3; C2~ - 'lHCJIO CO'leTaHHH H3 2i aneMeH-

TOB no k ; N u n -cooTBeTCTBeHHO qucno co6biTHi1 m m 
C ffi y -KB8HT8MH H rr 0 -Me30H8MH; f •fy /W - CpeAHHH 

atlJ<!JeKTHBHOCTb perHCTpaUHH Y -KBBHTOB, 

CucTeMa ypaBHeHuti (2) pelllanacb nnH ABYX cnyqaeB, 
0 

KOI"'Aa M8KCHM8JlbHOe 'lHCJIO pO}K):{eHHhlX TT -Me30HOB 

imax =2 R 3. 06a BapuaHTa aaiOT 6JIR3KHe pe3ynbTaThl, 

'ITO CBHA8T8JlbCTByeT 06 yCTOH'lHBOCTH pellleHHH ypaBHe

HHH (2) OTHOCHTeJibHO Bb!60pa i max . 0THOlll8HHe 'lHCJ18 

C06hlTHH 6e3 PO*AeHH51 TT
0

-Me30HOB K '-IHCJIY C06hlTHH 

6e3 3apei"'HCTpHpOB8HHbiX y -KB8HTOB paBHO U 0/N O 

0,53 :!:_0, 17. Yucno co6bJTHii: c PO*AeHHeM oaHoro li 6onee 

rr0 -Me30HOB COCT8BJ151eT 63 :!:_12% OT BCeX C06b!THH 

THIIa ( 1). 0TAeJibHO BKJ18Abl C06biTHH C PO*AeHHeM OAHOI"'O, 

AByX, TpeX rr 0 -Me30HOB H3-38 CTaTHCTH'leCKHX IIOI'pell!

HOCTeti onpeaenHIOTC51 c 6onbll!HMH Oll!H6KaMH. OaHaKo 

pellleHHe CHCT8Mhl ypaBHeHHH (2) II03BOJ151eT onpeaenHTb 

cpeaHee qucno TT
0

-Me30HOB B npoueccax Tuna {1): 

<n 0 >z 1,37 ± 0,11. 
1T 

J1CIIOJ1b3Y51 ITOJiy'leHHbie pe3yJibT8Tbi, HaXOAHM Ce'leHHSI 

peaKUHH THII8 ABOHHOH nepe3ap51AKii TT- -Me30Ha 6e3 

p0}K):{eHH51 TT
0 -Me30HOB t a0 ) H C pO}KAeHHeM OAHOI'O 

li 6onee rr
0 

-Me30HOB { a o ) : 
1T 
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a
0 

= (1,25:!:_0,45) M6 
11 

a
77

o = (2,15 :!:_0,50) M6. 

Cpeaaee "!11Cno rr
0 -Me30HOB B peaKUI1SIX c po:.>K.[{eHueM 

O.[{HOrO 11 6onee TT
0 

-M630HOB paBHO <n' o>= 2,2 ± 0,2. 
TT + 

Ha pi1CYHKe np11seaeao 11MnynbcHoe pacnpeaeneaue rr -

-Me30HOB ans:r peaKUHI1 ( 1). B BbJCOK09Hepru"lHYID "!aCTb 
( P + > 3 f9B/c) 9Toro cneKTpa, CKonnuMI1posaHHoro 

TT o 
B o6nacTu yrnos MeHb!lle 30 s na6opaTopaoll: cucTeMe, 
OCHOBHOll BKna.[{ .[{810T npoueCCbl "ynpyro:il" .[{BOllHO:il nepe3apSI.[{
KH rr- -Me3oHoB. CooTBeTCTBYID!llee HM ce"!eHue pasao 
a' = O,:d6 + 0,07 M6, a MaKcuManbHas:r npuMecb cpe-ynp -

.[{H HHX C06bJTHll C 7T
0 

-M830H8MI1 He npeBbllll88T 20%. 

3AKfllOI.JEHME 

Onpeaeneao ce"!eHue peaKU1111 (1) a =3,4:!:_0,4 M6. 
Ce"!eHus:r peaKUH11 ( 1 ) 6e3 o6pa3osaaus:r rr

0 
-Me30HOB 

a 0 "'l,:d5 + 0,45 M6, a c pO:.>K.[{eHI1eM oaaoro 11 6onee rr 0
-

- 0 
-Me30HOB a 77 o =2,15:!:_0,50 M6. Cpeaaee "!Reno rr -Me-
30HOB1 o6pa3yeMbiX B npoueccax (I). <n

77
o > = 1,37 :!:_0,11. 

nony"leHO Ce"leHM:e "ynpyro:il" .[{BOllHOll nepe3apSI.[{KH TT-

-M830HOB Ha SI.[{pax yrnepoaa : a ~np = 0,~6 :!:_0,07 M6. 
B 3aKniD"leHue Mbi Bblpa:.>KaeM 6naroaapHOCTb na6opaH

TaM fla6opaTopuu SI.[{epHbiX npo6neM 11 fla6opaTopuu Bbi
"lHCni1TenbHO:il TeXHHKH 11 8BTOM8TI138UI1H, npHHI1M8BlliHM 
Y"l8CTH8 B npOCMOTpe 11 113MepeHI111 nneHOK C nK-200. 
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