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Abstract

Pions and kaons from A, +p- breakup were simulated in the DIRAC setup.
Events were selected if 7 and K~ were detected by all drift chambers. Space
distributions and correlation plots were obtained in downstream detector planes.
The results obtained are useful for estimation of detector dimensions (especially
new Cerenkov counters) in the modified DIRAC setup.
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1 Simulation

Pions and kaons from A+ - breakup simulated in the DIRAC setup. Events were selected
if 7™ and K~ were detected by all drift chambers. Then different distributions were
obtained in DC2, DC3, DC4 planes, in front of CH, in a plane 1 m downstream of the
front plane of CH, in back side of CH and in PR. If pions and kaons decay or interact
before a plane they are excluded from distributions.

Coordinate systems in simulation:
z — along the detector centers of the positive and negative arms,
x — along the detector planes from positive to negative arm,
y — vertical coordinate from down to up.



2 Pion x-distributions

Table 1 is extraction of boundaries, ranges and mean values from histograms 1, 2, 3, 6,
8,7, and 9.

Table 1: Pion z-boundaries, ranges, mean values and ratios.

plane | zycm | 2o cm | Az em | mvem | R

DC2 | -30.00 | 40.00 | 70.00 14.94 | 1.00
DC3 | -34.00 | 52.00 | 86.00 | 20.92 | 1.00
DC4 | -38.00 | 64.00 | 102.00 | 27.20 | 1.00
CH1 | -44.00 | 82.00 | 126.00 | 35.65 | 0.94
CH3 | -55.00 | 110.00 | 165.00 | 47.60 | 0.97
CH2 | -70.00 | 158.00 | 228.00 | 67.41 | 0.89
PR -75.00 | 170.00 | 245.00 | 73.34 | 0.99
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Figure 1: Pion z-distribution in DC2.
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Figure 2: Pion z-distribution in DCS3.
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Figure 3: Pion z-distribution in DCY.
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Figure 4: Pion z-distribution in the Vertical Hodoscope.
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Figure 5: Pion z-distribution in the Horizontal Hodoscope.
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Figure 6: Pion z-distribution in the front of CH (CHI).
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Figure 7: Pion a-distribution in 1 m from the front of CH (CHS3).
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Figure 8: Pion z-distribution in the back of CH (CH2).
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Figure 9: Pion z-distribution in PR.
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3 Kaon x-distributions

Table 2 is extraction of boundaries, ranges and mean values from histograms 10, 11, 12,
15, 17, 16, and 18.

Table 2: Kaon x-boundaries, ranges, mean values and ratios.

plane | zy cm | 29 cm | Az ecm | mvem | R

DC2 | 19.50 | 40.00 | 20.50 | 32.56 | 1.00
DC3 | 27.50 | 51.50 | 24.00 | 42.57 | 1.00
DC4 | 35.00 | 63.00 | 28.00 | 52.29 | 1.00
CH1 | 47.00 | 81.00 | 34.00 | 66.89 | 0.95
CH3 | 62.00 | 106.00 | 44.00 | 87.07 | 0.96
CH2 | 91.00 | 152.00 | 61.00 | 123.50 | 0.91
PR 99.00 | 164.00 | 65.00 | 133.83 | 0.99
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Figure 10: Kaon z-distribution in DC2.
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Figure 11: Kaon z-distribution in DCS.
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Figure 12: Kaon z-distribution in DCY.
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Figure 13: Kaon z-distribution in the Vertical Hodoscope.
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Figure 14: Kaon x-distribution in the Horizontal Hodoscope.
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Figure 15: Kaon z-distribution in the front of CH (CHI).
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Figure 16: Kaon z-distribution in 1 m from the front of CH (CHS3).
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Figure 17: Kaon z-distribution in the back of CH (CH2).
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Figure 18: Kaon z-distribution in PR.
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4 Pion y-distributions

Table 3 is extraction of boundaries and mean values from histograms 19, 20, 21, 24, 26,
25, and 27.
Deep cavity in the histograms 26 and 27 is determined by the Al plate in the Cerenkov

counter.

Table 3: Pion y-boundaries and mean values.

plane [ y; cm | yocm | Ayecm | mvem | R

DC2 | -17.00 | 17.00 | 34.00 | -1.36 | 1.00
DC3 | -18.00 | 17.00 | 35.00 | -1.06 | 1.00
DC4 | -18.00 | 18.00 | 36.00 | -0.48 | 1.00
CH1 |-18.00 | 19.00 | 37.00 | -0.11 | 0.94
CH3 | -19.00 | 20.00 | 39.00 0.44 |0.97
CH2 | -20.00 | 22.00 | 42.00 1.55 | 0.89
PR -21.00 | 23.00 | 44.00 1.82 ] 0.99
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Figure 19: Pion y-distribution in DC2.
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Figure 20: Pion y-distribution in DC3.
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Figure 21: Pion y-distribution in DCY.
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Figure 22: Pion y-distribution in the Vertical Hodoscope.
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Figure 23: Pion y-distribution in the Horizontal Hodoscope.
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Figure 24: Pion y-distribution in the front of CH (CH1).
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Figure 25: Pion y-distribution in 1 m from the front of CH (CH3).
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Figure 26: Pion y-distribution in the back of CH (CH2).
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Figure 27: Pion y-distribution in PR.
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5 Kaon y-distributions

Table 4 is extraction of boundaries and mean values from histograms 28, 29, 30, 33, 35,
34, and 36.

Deep cavity in the histograms 35 and 36 is determined by the Al plate in the Cerenkov
counter.

Table 4: Kaon y-boundaries and mean values.

plane [ y; cm | yocm | Ayecm | mvem | R

DC2 | -19.00 | 18.00 | 37.00 -2.21 | 1.00
DC3 | -19.00 | 19.00 | 38.00 | -2.22 | 1.00
DC4 | -20.00 | 20.00 | 40.00 | -2.02 | 1.00
CH1 | -21.00 | 21.00 | 42.00 -2.15 1 0.95
CH3 | -22.50 | 22.50 | 45.00 | -2.28 | 0.96
CH2 |-26.00 | 26.00 | 52.00 | -2.60 | 0.91
PR -27.00 | 27.00 | 54.00 | -2.64 | 0.99
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Figure 29: Kaon y-distribution in DCS.
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Figure 30: Kaon y-distribution in DCY.
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Figure 31: Kaon y-distribution in the Vertical Hodoscope.
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Figure 32: Kaon y-distribution in the Horizontal Hodoscope.
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Figure 33: Kaon y-distribution in the front of CH (CH1).
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Figure 34: Kaon y-distribution in 1 m from the front of CH (CHS3).

40



2
x 10

0.5

0.4

0.3

0.2

0.1

- D 9214

- Entries 14915180

B Mean —2.602

B RMS 14,12

\—j L1 ‘ I Y O A | ‘ L1 ‘ I ) | ‘ I O B | ‘ L1 —|<—1 |
- 30 —20 -10 0 10

Y—coor at CHZ of K, cm
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Figure 36: Kaon y-distribution in PR.
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6 Pion momentum distributions

Table 5 is extraction of boundaries and mean values from histograms 37, 38, 39, 40, 42,
41, and 43.

Table 5: Pion p-boundaries and mean values, (GeV/c).

plane Pmin | Pmax Ap mv R

DC2 | 1.15 | 2.35 | 1.20 | 1.52 | 1.00
DC3 | 1.15 | 2.35 | 1.20 | 1.52 | 1.00
DC4 | 1.15 | 2.35 | 1.20 | 1.52 | 1.00
CH1 | 1.15| 2.35 | 1.20 | 1.51 | 0.94
CH3 | 1.15 | 2.35 | 1.20 | 1.51 | 0.97
CH2 | 1.00 | 2.35 | 1.35 | 1.50 | 0.89
PR 1.00 | 2.35 | 1.35 | 1.50 | 0.99
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Figure 38: Pion p-distribution in DCS3.
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Figure 39: Pion p-distribution in DCY.
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Figure 40: Pion p-distribution in the front of CH (CH1).
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Figure 41: Pion p-distribution in 1 m from the front of CH (CH3).

48



0.1

0.08

0.06

0.04

0.02

- D 9215
= Entries 14586060
B Mean 1.501
r RMS 0.2631
:\ I T | N Y ‘ N | ‘ N N I |
0 0.5 1 1.5 2 2.5 3

Mom at CH2 of 71, GeV/c

Figure 42: Pion p-distribution in the back of CH (CH2).
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Figure 43: Pion p-distribution in PR.
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7 Kaon momentum distributions

Table 6 is extraction of boundaries and mean values from histograms 44, 45, 46, 47, 49,
48, and 50.

Table 6: Kaon p-boundaries and mean values (GeV/c).

plane Pmin | Pmax Ap mv R

DC2 | 4.10 | 8.40 | 4.30 | 5.38 | 1.00
DC3 | 4.10 | 8.40 | 4.30 | 5.38 | 1.00
DC4 | 4.10 | 8.40 | 4.30 | 5.38 | 1.00
CH1 | 4.00 | 8.40 | 4.40 | 5.38 | 0.95
CH3 | 4.00 | 8.40 | 4.40 | 5.38 | 0.96
CH2 | 4.00 | 8.40 | 4.40 | 5.38 | 0.91
PR 4.00 | 8.40 | 4.40 | 5.38 | 0.99
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Figure 44: Kaon p-distribution in DC2.
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Figure 45: Kaon p-distribution in DCS3.
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Figure 46: Kaon p-distribution in DCJ.
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Figure 47: Kaon p-distribution in the front of CH (CH1).
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Figure 48: Kaon p-distribution in 1 m from the front of CH (CH3).
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Figure 49: Kaon p-distribution in the back of CH (CH2).
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Figure 50: Kaon p-distribution in PR.
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8 Pion xy-plots
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Figure 51: Pion xy-plot in DC2.
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Figure 52: Pion xy-plot in DCS5.
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Figure 53: Pion xy-plot in DC4.
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Figure 54: Pion xzy-plot in the front of CH (CH1).
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Figure 55: Pion zy-plot in 1 m from the front of CH (CH3).
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Figure 56: Pion zy-plot in the back of CH (CH2).
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Figure 57: Pion zy-plot in PR.
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9 Kaon xy-plots
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Figure 58: Kaon xy-plot in DC2.
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Figure 59: Kaon xy-plot in DCS5.
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Figure 61: Kaon zy-plot in the front of CH (CHI).
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Figure 62: Kaon zy-plot in 1 m from the front of CH (CH3).
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Figure 63: Kaon zy-plot in the back of CH (CH2).
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Figure 64: Kaon zy-plot in PR.
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10 Pion xp-correlations
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Figure 65: Pion zp-plot in DC2.
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Figure 66: Pion zp-plot in DCS.
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Figure 67: Pion zp-plot in DCY.
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Figure 68: Pion zp-plot in the front of CH (CH1).
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Figure 69: Pion xp-plot in 1 m from the front of CH (CHS3).
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Figure 70: Pion xzp-plot in the back of CH (CH2).
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Figure 71: Pion zp-plot in PR.
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Figure 72: Kaon xp-plot in DC2.
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Figure 73: Kaon xp-plot in DCS3.
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Figure 74: Kaon xp-plot in DCY.
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Figure 75: Kaon xzp-plot in the front of CH (CHI).
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Figure 76: Kaon zp-plot in 1 m from the front of CH (CHS3).
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Figure 77: Kaon zp-plot in the back of CH (CH2).
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Figure 78: Kaon zp-plot in PR.
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12 Pion and kaon hit plots in SFD
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Figure 79: Pion xy-plot SFD.

87

4

6



Oooos

oo

0
I o o
Ooooooooooogoo e -
O
[m]
[m]
[m]
o
DoOO0OO0O0DOODODOo0 s -
00000000000 000000000000000000000000000O000G0s

Oooooo
J00bdooddooooooooo
DOdo0odogoooooogooog
JoOoOododooodgoooooo
OJooOoddoooooggooooo
OO0000ooogoooooooo

1] JOoooooooooooo
OOooooooooooog
JOoOooooooooooo
0OooOooooooooo
OOoOooooooooo
Jooogooooooo
OOogodooooooo
OUOdoooooooo
OoOoOooooooo
Oooooo
Oooooo
oOoooa
Ooooo

O
O
O
|
g
g
g
|
g
g
O
O
O
O
O
0
O
O

o o o o

OO0000000000000o0gooogooodoao s

ooo
ooo
ooog
0ooo
ooo

100
|

O
O
[}
[m]

O
[}
[}

[m]

a

Oooooooooog
ODooooooog

a

ooooooooog

O
[}
a

a

oog

oog

0ooo
a

[u}
Oooo
OoOooo
OoOooo

0

O
O

s 000000000 COCOOOOCDOCOOCOCODODOOOCODOCOO0COCOOONO0O0O0oONn0O0O0cNo00O0O00o0o00o0aaano o .

o v o o o o o s [ s

o 00000000000 00000ooooooooodn
L= o o o o o
oo o o o

o DO0OOooooooooooooooo
o 0O000000ooooooooogooog

Ooo
ooo
0oo

0000000000000 0O0O0C0O0O0O0O0O0O0O00O0O0O0O0O0O0O0O00O00O000000000O00000000a0e.

—4 -2 0 2

X*Y at FSH of K

Figure 80: Kaon zy-plot in SFD.
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