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Study1ng A-dependenoe of tbe inclus1ve reaotion '11-1/ _ylX 
in the beam fragmentat10n reg10n 18 of intereat for making the 
mechanism of hadran-nuclear in~eract1ans more clear,in particular, 
by compar1aan with pred1ct1ans of modem theoret1cal modela /1-3/. 
In Ref. /4/ Uus react10n _as called an inclusive double charge ex
obange; i t WRa also pointed out tbat the reacticm 1a remrkable for 
the faot that in the bard part of momentum spectra the resultiDg 
pos1t1va p1ans are produced in decay of faat neutral resonanoes. 

The inclus1ve react10n 

;]I/! ~ sr',X (1) 

11'80 atudied duriDg 8Dalys:1s of the exp~r1mental data obtained w1th 
the 5-meter magnet spark spectrometer (JINR) in the 40 GeV/c nega
t1ve pio.n beam of the Serpukhov aceelerator. The experimeatal lay
out ia shOlm in F18. 1. The :1ntensity of the p10n beam na 105 par
t1clos/see per accelera tion cycle; the momentum spread "as ~ p/p 0::2%. 
!he beam was monitored b.1 a telescope 'of aeint111at1on' oounters. 
Countera 1,7,9,11 _ere connected in coinc1dence; countero 8,15 ..ere 
oanneeted in ant1oo1nc1denoe. Direet1o.n of beam p10ne .88 detersiDed 
by means of a system of rlre cbambers 2,4,6. The mean effic1enoy in 
recanstruet10n of coordiDateS of ineoming partieles "as 90.95%. 
Cherenkov gas eounters 3,5 dist1ngu1shed p1ana in the beam (the 
kaon 1mpurity did not exceed 2%). Counter 15 behind the spectrometer 
prevented 1ts triggering b.1 beam part1cles wh1ch bad not interacted 
with the targot. Counter 11 was praot1cally a hodoscope of sctnt1lla
tors to dist1Dgu1sh charged part1cles fly1ng from tba target 10 to
..ard the spark speetrometor. Ins1de th. speotroaeter thore was a 
60%60 cm2 proport1onal challber 12 o mounted 1.2 m off the target 10. 
Th8 deecr1pt1an and sp9c1f1cat1o.na of thG cbamber are g1ven in Ref. 
/5/. !he proport1onal chamb4tr wao a tr1gger elelll8nt _h1oh dist1ngu1sh
ed eharged part1cles in the spectrometer volume. Th. set-up acoep
tanco ..as 300

• 

!ha magnet speotrometer had a magnet w~th the usetul volume 
1.3x1.5x5 mJ; tbe magnet1c f1.1d was about 17 kgaUDs. 25 Deon-f1lled 
modules of apt1esl spark chamHrs, saeh having no 2-om spart gapo, 
..ere eVel1ly distributed aver the magnet volume. Tvo oameras w1th a 
stereoscop10 angle 16° were uso4 to t8ke p1ctures. 
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Fig. 1. The experimental lay-out. 1,7,9,11 - scint1llation .
 
countera ot tbe beam teleacope, connected ~. coinoidenee;
 
3,5 - Cherenkov counters; 8,15 - anticoincidenoe scintiilation
 
cohnters; 10 - target; 2;4,6,12 - proportional wire obambers;
 
13 - magnet; 14 - apark chambers.
 

,~ '" ','~ J
 
~
 ~ QJ 

QJ(!) 

!2. 
TI-C -s-- rr'X
 

-01"
 
zm. 2	 zl'lt 2 7T-Af - -rfx 

-0-0 

~p! lo~il 

·1 

0.5 

~~ 3 Li' J 
~ '§,.
~
 

~
~ It	 
QJ 

rr" Cu -n' X ,,-Pb--rr+X~~ 2~%2 
"01-0 

...+l ~ij 

J ~~&.~ J '~~_ ~ 
0.5 1.0	 O.:J 1..0 .1 

p~ ,(Gew'c)i ~(Gev/c)2 

Fig. 2.	 D1B·tr1b~tiona. o~ ~+ over P; for tOO
 
react10n %1/ -:rIJ.. at 40 GaV/o.
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Carbon, aluminium, copper and lead targets were used in the 
experimento They were 4.28, 3.25, 1.70 and 1.14 g/cm2 thick, respec
tively. 

Creat10n of fast positiva pions in reaction (1) wa8 measured 
in the regian of the Feynmn variable- 0.1 -: xF < 0.9 at the trana
versal momenta P < 1 GeV/c. which corresponds to soft badron 

T 
collisioDso 

Over 4000 aventa of inelaatic interactiona for 4 targeta vare 
meaBuxed at HPD JINR (Dubna J, Further analysiB or the tl."acks was per
tormed by meana of the programme for automatic analysis of track in

format1on ROMEO /6/. Est1mation of eftieiency of track finding witn 
tMs programme ShOlfOd tbat in. tOO above-mentioned kinematic region 
of xF the track losses did not exceed 2%. 

Fig. 2 ehowa diatribut10ns over tne squared transversal momentum 
tor positive piane from react10n (1). The so11d curves are the results 
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f ctNTab1U·	 Resulta of f1tting of the distribution 
Nev ' dlf mode1 and the dual parton mode1 do not agree with their experimental 

by the function a·e:x:p(-bp2). resulta. Thua li accumula t1I:lg e:x:per1mental data on badron-nuc1ear inter
actí.ons and mald.ng more precise theoret1ca1 concepts in tlls region 

Target C Al Cu Pb ia at111 a tssk of current importance.-
a, (GeV/cr2 3. 0±0.2 2.4;tO.2 2.3±0.2 2.4±O.~ We are gratefu1 to B.Z.Kopel1ovioh for usefu1 d1scUBsions.
 
b, (GeV/c )-2 5.5±0.4 5.0±0.2 4.9±0.3 5.6±0.3
 
j 2/DF	 0.89 1.0.3 2.11 1.69 í\l: 

;,1
 Referencea 
Table 2.	 Hean cbaracteristics of positive pion distributions
 

in the reaction :[//1 -+ ftIX. 1. V,.V.Anisovich et a1. Nuc1.Pbys., 1978, 1ll.Jl, 477.
 
2. A.Capella, J.Tran Than Van. Z.Pbya., 1981, Q1.Q., 249. 
3. B.Z.Kopel1ov1ch, L.I.Lap1dua. Proc.of 6-th Ba1ston Cant. on 

Target c Al Cu Pb Nuc1.Pbya., 1983. 
4. B.Z.Kopel1ov1ch, Ch.Taeren. Yad.Fiz., 1977, ~, 643. 

(J1+>	 0.5à±0.03 0.49±O.02 O.47±p.02 0.44±O.02 5. P.L.li'rabett1 et alo Nucl.Instr.and M&th., 1978, ~, 4-89. 
<P,-'> li (le V/ c O. 38,±0.01 O.39±O.01 ?40±0.01 0.JBjp.01 6. M.A • .Ananieva et a1. JI1ffi, 10-82-232, Dubna , 1982. 

p ,GeV/c 10.2,±O.3 10• .3±0.2 9.6,±O.2 9.8,±O.2 7. Yu.M.Shabe1Bky. Yad.Piz., 1981, ll. 1379.
<pt> li GeV/c 1.0S±0.03 1.0S±0.03 o.97zp.02 1.00±0.02 8. D.S. Bnrton ot a1., 1'hya.Rev., 1983, IBl, 2580.<coa e*) 0.893.tO. OOS 0.893±0.OO4 0.885±0.004 O.891±0.OO5 t 

of fitt.in8 of these distributions by tho funetion a.exp(-b~). Va1ues 
ot parametera a and b li obtained at tbe t1tting, and the ratio 
j 2/DF are 1iBted in Tab1e 1. D1stribut1ons tor C and A1 are wo11 

deacr1bed by an oxponentia:1, whi1e distribut10ns for Cu and Pb are 
somewbat _orae. Ono can see from Fig. 2 and Tab1e 1 that the torm of, 

p; diBtribut10ns and va1ues of parameters a and b sl1ghtly de
pend on the target ~tom1.c number. 

Diatributions of pos1tive pd ona ove;r xF (Fig.. 3) do ~ot show 
not1ceable A-dependence as we11. Th1B fact indicates at a alight 
inf1uenoe of the target on production of fast neutral resonances. \1 

Table 2 lists mean charscter1stics ot inclusivo W'" in the 
reg10n 0.1 < %1'<' 0.9; multip1icity, momentum, transversal mome.ntum, r
longitudinal momentum and < coa 6*> (an asterisk in Table 2 
potnts out the pr1mary pione and intranuo1ear nuc1ean o.m. ). Nane f~1

of the values ahowa a sign1ficant depondenee ou the a.tome number ..
 
We note, among others, tbat A-dependence of <n+,> , 1mplied by ihe .],
add1t1ve quark modal 77/, does not agNe with our experimental data.
 
In th113 ccmnect10n 1t C?aJ1 be ment10ned the.t the experimentators 1rho
 
studied A-d~endence of hadron inclusive fr~mentat1on on Duelei at ReoeiTod by Publishing Department
 
100 GeV/c I arr1ved at a conc1us1on that both th.e add1t1ve quark on July 25, 1986.
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AHaHbeBa M.A. H AP· El-86-523 
,[IBOHHall nepe3apliAKa OTpHIJ,aTenbHb!X UHOHOB 
B HKnl03HBHb!X peaKIJ,Hl!X Ha l!gpax npH 40 r3B/c 

HHKni03HBH~e peaKIJ,HH ABOHHOH nepe3apl!AKH n-A~n+x Ha HApax 
C, Al, Cu H Pb aHanH3HPYIOTCll Ha ocHose 3KcnepHMeHTanbHbiX gaH
H~x, nony~eHHblX C ITOMO~b!O ITl!THMeTpOBOrO HCKpOBOrO CITeKTpOMeT
pa mum. B o6naCTH ,PparMeHTaiJ,HH ny~Ka nony~eHbl pacnpegeneHHll 
ITO XF H pi Anll HHKni03HBH~ "IT+; gaHb! HX cpegHHe xapaKTepHCTHKH. 
OTcyTCTBHe 3aMeTHOH A-3aBHCHMOCTH 3THX pacnpegeneHHH yKa3biBa
eT Ha cna6oe BnHHHHe MHWeHH Ha npoiJ,ecc pOJKAeHHll ObiCTPbiX HetiT-
panbHb!X pe30HaHCOB. 

Pa6oTa BbmonHeHa B JlaoopaTopHH HgepHbiX npooneM OI:UII1. 

fipenpHHT 06'beAHHeHHoro HHCTHTyta l!AepHb!X HCCJJeAOBaHHH. Jly6Hll 1986 

Ananieva M.A. et al. El-86-523 

Double Charge Exchance of Negative Pions 
in Inclusive Reactions on Nuclei at 40 GeV/c 

Inclusive reactions of double charge exchanRe ~-A~n+x on 
C, Al, Cu, Pb nuclei are analysed on the basis of experimental 
data, obtained by means of the 5-m magnet spark spectrometer 
of JINR. In the beam fragmentation region distributions over 
xF and p.\1, are given for inclusive n+; their mean charac teri s
ties are'obtained. Absence of noticeable A-dependence of the 
distributions is pointed at a slight influence of the tarRet 
on production of fast neutral resonances. 

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