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Objective and set-up

For PFA is useful if muons can be easily identified in a calorimeter and
assigned to the ones measured in muon chambers

The aim is to estimate the fraction of muons that will be lost in a crack
for the projective and non-projective geometry

20 kevents generated for all geometry configurations (NoFeP, 1cmFeP,
2cmFeP, and 2cmFeP_WE) for single muons of different energies (3,
10, 50, 100, 150, 200 GeV)

Data generated for a cone angle of 15° that corresponds to an impact
area of about 40 cm on a front face

Comparison in this presentation is focused on standard configuration (2
cm thick supporting plate and a 1 cm of dead area in each module) and
50 GeV muons
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Projective and non-projective geometry

Projective geometry Non-projective (tilted) geometry
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e Two data sets:

« Small impact area: ~ 5 cm diameter around the boundary at front of
the detector (a cone angle of 2°) - effects on cracks

e Large impact area: ~ 40 cm diameter around the boundary at front og

the detector (a cone angle of 15°) - effects on large phi
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Pions versus muons

2 cm Fe plate between modules, 50 GeV pions

Pro_nbHits_d0layers_withBoundary_2_vs_MonPro_nbHits_ddlayers_withBoundary_2 |

E [ I
800 Projective
700E- Non-projective |
600

500

400

300

200

100

Entries 189505
T 1 Mean 456.3
RMS 107.6
Underflow o
Crverflow &}
frimnieo_pakla_4ivea -ii:.-'\-:ll'. A
Entries 18573
Mean A57.8
RMS 104.5
Underflow o
Overilow &}

==

200

300 400 500 600

700 BOO 900
number of hits

number of events

10°

10

—_
o I|I||

L}

— Projective
— Non-projective

muons

)]
o
N
o
(o]
o
(0]
o

120
number of hits

140

Pions: - For the large cone angle the projective and non-projective geometry show same

results

Mons: - Different distributions for the projective and non-projective geometry

- about 5% of muons are lost in a crack in case of the projective geometry

- all muons can be easily identified in the non-projective geometry (always more

than 25 hits in an event)
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Pions versus muons

2 cm Fe plate between modules, 50 GeV pions
Number of hits versus distance of the impinging particle from the crack

nb of hits * 2cmFeP, Pro, without boundary cells nb of hits ® 2cmFeP, Pro, without boundary cells
550 = 2cmFeP, NonPro, without boundary cells 50T = 2cmFeP, NonPro, without boundary cells
) 457 . s
500 L 40t ° e “":'u"'-nl'm 0t e%0s"e o%0g%, “""-""""- .
... .....J. = ™ ... O..;.'.' Hf '. ° R
'-.-—-"F .-.q_ ,...- e - 35+ ""‘"-'-'-'i.-..-...-
4507 e’ -
- v ] . " 30T
= - [ J ?-.
400T plons ., T 257 muons
- - 20T
350 . 154
300+ . 107
54
[eee]
250 : : : : 0 : = : : : : : : :
-200 -100 0 100 200 -200 -150 -100 -50 0 50 100 150 200 250
distance from boundary (mm) distance from boundary (mm)

Pions: - The projective geometry has 20% less hits around the crack in comparison with
non-projective geometry

- For both geometries, the crack affects an area of around 20 cm

Mons: - Response in the projective geometry drops sharply to zero. Affected area is only
several cm around the crack

- Response in the non-projective geometry decrease by 20% in a area of about

18 cm around the crack. No muon is lost in the crack.
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Conclusions

Considering only muon events, the non-projective geometry is
a better choice because there are no muons lost in the crack
as it is in case of the projective geometry

N.B.: It is expected that the fraction of muons which are not
detected due to the crack in the projective geometry
will be smaller in a real detector due to the presents
of the magnetic field

N.N.B: An analysis note concerning the whole crack study is
ready now and will be distributed in next few days
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