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CHEKTPH 81 ~MESOHOB B WHHIUGUBHOM PEAIGIMA

§C-+39X , BUBBAHHOA TOPMO3HdMM ¥ - KBAHTAMA
C MAKCUMAJIEHOR ShiPTVER 4,5 I'9B

[ipyeeneHR PKCNEPUMEHTANLHHE BHEpPreTHMUecKue ¥ YIVIOBHE pace-
rpejeNieHHA BHXOAOB MHKJIO3HBHEX ST{-MeaoHos, cCpa3CBaEHHX Ha
Anpe c® non jeflcTBUEM TOPMO3HBIX X -KBaHTOB ¢ MAKCHMAIbHOM!
oHeprueit 4,5 I'sp. [loxasaHo, uTc B chryuae 55:3600 SHEepPIreTUYEC
KME CIIEKTPH XOPOWO OMMCHBAWTCA OJHOM 2KCHOHEHTOM, TOriA Kak
py qj'ﬁ < 40° oaT0 He NpepCTaBIAETCH BOSMOKHMM. b Tex ciy-

YaAx, KOT'Jia CHEKTPH MEepeXoNAT M3 KYyMyAATHEHOH 06le Tk B HeKy-

MYNATK.BHYO, HUK2KKX ccobenHdHocTell He HaOGr.uraeTCH., v I'i7i e SaBU-

cumocTi OTOME3OHOB MMEWT OCTPOHANYaBASHHHN BISpel Xapax. 3p.
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The experimental energy and snguler disgtributions of incl:

+
sive Jl - mesons produced on 012 by bremsstrehlung Y -queant:

I with a maximum energy 4.5 GeV are presented. It is shown that
'5 at 1xﬁ 2 60° the energy spectra are well descr hed by one ex-
ponential, whereas at i&-ﬁ 40° this is imposaible. On the
boundery of cumulative &nd noncumulative regions no singula -

rities in the spectra are obsgerved.
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1. In our previous works D'4]we investigated & number of
aspects of the inclusive photoproduction of protons on diffe-
rent nuclei irradiated with the high-energy bremsstrshlung

} -quanta with the energy up to 4.5 GeV. These investigetions
confirmed the validity of the besic rules of the cumulative
effect [5" 6} and nucleer scsaling [7’8] in photofragmentation of
nuclei with production of backward fast protons.

The inclusive J -meson pfotoproduction on nuclei, parti-

culerly at high energies of primary ¥ -quanta end st large
engles of secondary J -mesons is studied insufficiently.
In particuler, as.far ag the authors know, the phctoproduction
of cumulativé J -mesons, i.e. the ones whose production on
free nucleons is kinematicelly forbidden, is not investigated
at all.

In this work we present the spectra of 9 -mesons produced
at 20° - 120° on 012 nuclei irradiated with bremsstrehiung
quenta with the maximum energy 4.5 GeV.

2. We have investigeted the reaction

x'+c'a--37*+x (1)



where X is the residual system. According to the kinematics
the o -meson spectra related to both the noncumulative and
cumlative regions.
The measurements were done with a "Deuteron" experimental
etup[9] placéd on the [ -3 beam of the Yerevan electron
synchroiron.
§I -meaons were identified by & magnetic spectrometer

uging the time-of-flight measurement.

The spectrometer allows to measure the particle momentum
P with the relative errors AP/P = + 6.5 % ( at P> 1 GeV/c)
fg as well as the particle velocity  with the spreadaqﬁ[ﬁs 5%.
& In Fig.1 are given some time-of—flight spectra of positive (a)

ﬁ_ and pegative (b) charged particles produced at 12# = 40°

’g with momenta up to 1.4 GeV/c. As one can see, in the region
4 P < 1.4 Ge¥/c Ji' -mesons (the right-hand pesks in Fig.1a)
12 separated with high efficiency from protons and the other

% positive particles. For 9 -mesons with the same momenta the
Vs separation is nearly trivial, since a more or leas intensive

flux of the other pegative particles is absent.

S The solid angle of 91 ~meaon detection was calculated

with the Mente-Carlo technique and was ASl = 1,26 millisterad
(at AP/p w + 6.5 %). Tue particle detection efficiency, the

1% contributions of multiple scattering and nuclear absorption

of detected particles in the target qnd in the whole matter'

of the spectrometer counters, as well as the contribution or‘

the pairproduction effect by [ -quanta in the target were

determined by the analogous calculations. |




3. In Table 1 the values of the inveriant cross sections

(yields)
e B o HNp @
L T RTINS PY e

are given, where Ng  is the number of 51 -mesons (the area
nnder pion-peaks in Fig.1), AR end AP are respectively the
s0lid angle and momenta spreads, £ ahd P are the total
energy end momentum of the detected particles, respectively,
Nﬁ is the numher of nuclei, C takes into account the con-
tributions of all the above effects. Cnly statistical errors
are given. As the estimates show, the systematical errors do
not exceed 20 %.

In Pig.2 the energy spectra of positive J -mesons are
given. The lines are drawn through the experimental pointis by
the least squares method in the case of Us = 60°, 90°, 120°
and "by eye" in the case of Uy = 20°, 40°. The arrows indi-
cate the beginning of the cunulative region.

As is seen, forﬁ:,q z 60° and Tqg = 1.1 GeV the specira
are well described by one exponential. At ; = 40° the devi
ation from the exponential is obaerved (the spectrum fells
more rapidly at high energies).

The analogous data for J -mesons are given in Pig.3.

Cne can observe the identlcal character of the spectra beha-
viour with negative and positive charged I -mesons.

For the caaes‘ah > 60% +the invariant cross section can be

presented as

f=Crexp(-T/7,) (3)



where C and T, are constants, T 1s kinetic energy of
5 ~-mesons.

In table 2 are given the values of T, as found b 2zperi-
mental points with the least squares method for different
engles., 1t is evident that with increase of the angle T,
decreases and at already C%T = 120° gets the value |, =65 MeV,
which coincides well with the value T, = 60 + 65 MeV as
found in the analogous investigations with hadrons[5'6].

One important circumstance should be emphagized: the
spectra characters do not change at transition from the noncu-
mulative region to the cumulative one. The same behaviour is
observed for the photoproduction of protons on nuclei[1'4].

In Figs 4 and 5 the anguler dependences offﬁ+ and ST_mesons
are given.,

One can see that these dependences are of forward sharply

directed charactexr and as the energy grows this tendency in- 1

creases.

s The authors should like to thank A.Ts.Amatuni for his in-
tergst in the work, S.G.Matinien for support, T.G.Mkrtchian
and A.V.Kirekosian for assistance in the work and also the

staff of the Yerevan synchrotron for providing a béam.
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Table 2
Velues of T, + AT, (MeV)
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Pig.1

Pig,2

Fig.B

Mg.4

Fig.5

CAPTIOHS

Time~of-flight apectra of rositive {a) and negative (b
charged perticles,
Energy spectra of gt -mesons. Experimental points:
¢ - 5 -meson angle Uy = 20°, v - 40% DO - 60°,
a -9%°% o -120°,
The same as in Fig.2 for J| -mesona.
Angular dependences for JS{* -mesons. Experimental
points: ® - at J -meson kinetic energy
Tq = 0,094 GeV, B - 0.239 GeV, 0 - 0.318 GaV,

A = 0.399 GeV, 4 =~ 0.567 GeV, A - 0.712 GaVv,

® = 0,851 GeV, @ - 1.00 Ge¥, C - 1.12 GeV.

The pame s in Pig.4 for Ji -mesons.
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