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1 Preface

The aim of this work was to compare for the 7 (p)m~-pairs the widths of Az and Ay(a
difference of x(y) coordinates of 7 and 7~ at the level of the target) distributions for
Monte-Carlo and real data in the DIRAC setup. In this way it is possible to check if the
last version GEANT-DIRAC description of multiple scattering process in MSGC and SFD
is close to real MS one. First such kind distributions were used for study the MS in the
DIRAC forward detectors in [1]. For the MC case the generator of long-lived pions([2])
was used also to make the MC 77 -pairs to be close to real pairs, where “long-lived
pions” means the pions which are created at the decays of long-lived particles; in the [2]
it is shown that mainly these particles are n,n/, A and K§, but only the last two, which
decay far from the target, can modify the shape of Az and Ay distributions.

The real data files and the GEANT-DIRAC output files were analyzed by ARIANE.

2 Results

There were selected the w7 -pairs with the total momentum from 2.6 to 9.0 GeV/c.
As the momentum distribution for MC and real pairs are a bit different then the MC
events were weighted to get the same momentum distribution as for real data. Also this
momentum range was divided into three intervals(2.6-4.2-5.6-9.0GeV /c). For all of these
intervals the distributions of Az and Ay of 7% and 7~ are shown on Fig. 1 and 2, for
MC and real data. The distributions were fitted by the Gaussian.

We see that the ojs¢ is very close t0 0peq-

The distributions of Az/oa.(Ay/oa,) for 7T~ -pair at the level of the target for MC
and real data are shown on Fig. 3. The fact the value of o(Ax/oa,) for real data is
higher than for MC one can be explained that in the case of real data the background
conditions is a bit higher than for MC one.

The distributions of Az(Ay) of 77 and 7~ at the level of the target for different
intervals of pair momentum and for short- and long-lived sources of pions are shown of
Fig. 4 and 5. We see that the contribution of long-lived sources increases the value of o
by 2% and depends on the pair momentum slightly.



A, Exper(left) MC(right)

2
- D —401 x 107 D 401
BOOOO L Entries 1633544 [ Entries 0625592
- Mean —EX550E-01 4000 — Mean N238E-01
r RMS 0.5808 . RMS 0.5834
20000 K COnsto k0.2 19E+o5¢ 42.36 L cOnsto 0.4 7OE+O61 T41.3
r Mean [0.2 mE 01+ 0.6404E—03 L Mean [ 0.133E-01+ 0.1654E—03
C S\gmo 05590 + 05841E—03 2000 |— S\gmo o 5716+ 0.1008E—03
- Sjij \xu 7 J \\L
0 C 0 | [ Ll [ |
8000 —201 x 10 | 201
C Entr\es 549046 Entr\es 7995368
L Mean 0.301E-01 Mean 0.1%21E-02
6000 = RMS Z@ﬁ 0.6988 10000 |~ RMS A 0.6942
C Constat 7440, + 18.47 Consto t0. 12 7E+06 + 66.75
4000 E Mean f —0.3200E-01 + 0,1365E—02 I~ Mean f 0. 13 OFE-02 + 0.3405E—03
C Sigm 6951 £ 0.1046E—02 S\gm 6933+ 0.1717E-03
T 2.6—4.2 GeVl/c 5000 =
2000
L1 ‘ L1 L1 1 ‘ L1 1 L1 | | ‘ L1 | ‘ | L |
0 x 102
F D —211 F
[ Entries h87622 - Ehtﬂes 745961 6
/‘ OOOO C Mean h7B9E-01 W 5OO Mean L4622E-02
C RMS 0.5563 - RMS 0.5583
7500 £ Comsto 0.1 13E+05i 25.10 1000 L Consto c0.1 33E+061 94.74
£ Mean [~0.1754E—01+ 0.1035E—02 Mean | 0.4BMBE-02 + 0.2686E—03
5000 £ S\gmo o 5440 + 0.8554E—03 L S\gmo 0 5544 + 0.2109E-03
000 653/0 \\J s J \\J
O 1 ‘ L1 1 8 | ‘ L1 1 | ‘ | L1 1 |
x 102
r 221 221
Entmes 496876 Entmes 5170608
10000 — Mean —{b753E-01 1500 Mean  §.3476E-01
RMS 0.4508 RMS 0.4529
| Conston 0. 1093E+05i 30.70 Constom 0.1 96E+06 e T12.9
Mean 02 B2E-01 + 0.8776E-03 1000 Mean (0.3 97E 01+ 0.2345E-03
S\gmo 0.4221 + 0.7880E—03 S\gmo 0.4400 £ 0.2027E-03
5000 |~
o GGV/C k - J \\;
0 0

Ax

Ax

Figure 1: MC and real data. The distributions of Ax(cm) of # and 7~
the target for different intervals of pair momentum.
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Figure 2: MC and real data. The distributions of Ay(cm) for m and 7~
the target for different intervals of pair momentum.
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Figure 3: MC and real data. The distributions of Ax/oa, for mtn~-pair at the level of

the target.
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Figure 4: The MC' data.

The distributions of Ax(cm) of ©+ and w~

at the level of the

target for different intervals of pair momentum. Left: only the short-lived pion sources
the short- and long-lived pion sources are taken into
account(dashed - contribution of long-lived one).

are taken into account.
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Figure 5: The MC data. The distributions of Ay(cm) of nt and 7~ at the level of the target
for different intervals of pair momentum. Left: only the short-lived pion sources are taken
into account. Right: the short- and long-lived pion sources are taken into account(dashed
- contribution of long-lived one).



