





1. INTRODUCTION

Monte-Carlo methods are usually used as a tool for the des-
cription of a complicated physical processes which occur in
high energy physics, either in the theoretical sector or. in
the experimental one. From the experimental point:of view it
is interesting to simulate the detection processes as. to ext-
ract reliable information about the physical states in study,
by considering the constraints, due to device distortion, 1n
order to eliminate their effects.

The following set of problems are connected with the expe-
rimental configuration including one- and two-arm detector:
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1. Simulation of the particle production processes and the
detection processes, to make possible generation of the expe-
rimental spectra.

2. Determination of the experlmental set-up characteristics
and their optimum parameters, by modeling the operation condi-
tion for different configurations.

3. Evaluation of the kinematical variables distortion, due
to interaction with the detection elements and the determina-
tion of the correction, for the experimental data analysis and
processing.

These problems were solved in our group, especially for cu-
mulative-particle production, like %, K%, p , d, t, 3He, 4He
were measured with a one-arm spectrometer /17 (first arm deno-
ted as'Ml in Fig.1).

2. ONE-ARM SPECTROMETER ACCEPTANCE

If we have a proton beam (8.9 GeV/c), incident on a target

A, the process /2/;

mp+XmA+ mc+(mp+xm,A+mD) ‘ . (1)

has the inclusive m  particle production cross section:

2
E _d% ~CeXp(—x/<X>) ¢(,), (2)
p2 dpdQ
where:
(qu ) —mymp— Q0. ~mmy

X - represents the 4-momentum fraction of the target, participa-
ting in reaction (1), where 9p> 9ps 9¢» qp - are the correspon-
ding 4-momentum.

The P~ dependence of the cross section (2), is:

¢(®,) = 0.9 exp(-2.7p? + 0.1 (4)
The expression (2) gives the possibility of describing all one-
particle physical states. By integration over the phase space,
in the limits of the operating parameters of the spectrometer,
we could obtain the experimental time of flight spectra.The cal-

culation was carried out by
Monte-Carlo methods, taking into
account the beam-target interac-
tion, the secondary particle-
target interaction and the ener-
gy loss and multiple scattering
in the detector. For example,

in Fig.2 are presented both the
Monte-Carlo and the experimen-
tal time of flight spectra, for
t, He, He fragments.

As we described all the inte-
raction processes, from the par-
ticle production up to its detec-
tion by the last detector ele-
ment, it was possible to charac-
terize each of the distortion
factors along with the part1cle
track.

The number of the detected
=—=m  particle, can be obtained by:
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where the ratios express the corrections (see Fig.3):

fUiQ(Di)dPi
P ooy, o [Qp)dp
Ky is the spectrometer correction.It links the cross section

on the average of the kinematical variables for the detected
particles with' the cross section for the centered values of
the spectrometer

(6)
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K, is the target correction. It links the cross section on
the just produced particle variables, with that corresponding
to the exit from the target;

¢ = l%_., - ‘ (8)
0 ‘
¢ is the intrinsic efficiency defined as the fraction of the
registered particles, with and without accounting energy loss
and multiple scattering in the detector’s material, along the
particle transport through the magnetic optics of the set-up.
Kp is the decay correction.
The acceptance of the set-up, is defined as:

Acc = L Q) dp . (9)
Po
For the one-arm spectrometer DISC-2, the acceptance has
been calculated for a lot of experimental configurations. The

first one have had the Acc = 1.62.10 2 srd.
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3. TWO-ARM SPECTROMETER ACCEPTANCE

Now we look for the possibility of measuring the angular
and momentum distribution of the resonances which predominant-
ly decay in two charged particles. We proposed a two-arm detec-
tion system for the measurement of the correlated coincidences
with resonant behavior.

From resonance decay kinematics 3/, we can extract the di-
rections and the momenta of the decay products (see Fig.4).
Furthermore, their relative angle distribution indicates an op-
timal relative position of the two detectors. The acceptance :
of the set-up is not large, but the detection geometry can be
chosen to be optimal.

If we define the detection’s system acceptance by:

d2%g Nc 1
dp dQ Ipr Acc

(10)

where: N, represents the number of coincidences; Ip , the beam
intensity; X, the target thickness.

The geometrical acceptance has been calculated by Monte-
Carlo integration over the two-particle phase-space, in the 1li-
mits of the detection system:

Mmax
Acc= [ [ [ [ w(M,P,®, ¢)f_- (M dMldp dQ, (11)
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CONCLUSION

N N

- 100 - 1. By Monte-Carlo simulation of a one-arm spectrometer, ta- -
1801 king into account the relevant set-up correction, we were able

[ 80 to improve the detection geometry and to gain one order of mag-
1407 nitude for the device’s acceptance.

] 60 2. We have proposed a two-arm detection system for angular
100} 4 and momentum distribution of resonances, by measuring the coin-

- 40 cidences of its decay products. '
60 | 3. The optimization of the set-up geometry has been analy-

- 20 18 sed. In the case p°-+77r~, the device’s acceptance has been
20+ i I ‘ obtained for optimal arrangement. , .

: P ! ! 1 . 4. The proposed system seems to be useful for large P, reso-

44s 70 92 4204 MEZ)BOO 700 (J:;) nance production measurement. The method can be ex%endéd for

the analysis of the information of the large 4z detectors.
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where:

W(M» P» ®1 ¢) = rr_l— %N'l 51 (pl)fz(pz) a(po —pl—pz) dp1 dpz 14 (12)
1 1

The results are presented in Fig.5, for three momentum va-
lues of the p°-meson, detected by its decay products (pions).
In the same time, we obtained a lot of distributions, by par-
tial integration over the phase-space. These are the equiva-
lent of the experimental spectra. For example, in Fig.6 are
presented one- and two-parameters momentum distributions of 1
the .;0 -mesons (B ) and its decay products (P1 or P2), detec-
ted in coincidence by a given experimental configuration. :
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