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Introduction
g § Proposed
—. Configuration

e Test of MicroMegas prototype chamber for PADME

o 5cmdrift gap

o Gas mixture: Ar:CF,:Iso (88:10:2) Mesh Mesh

o  Strip readout
e Several runs taken in different conditions Test Beam prototype

o High stat @ Nominal HV Cathode _Anode

o Drift HV scan >

o High Multiplicity @ low HV - T

o Different tilt of the chambers “gs’r

e Data Analysis using TBReco
o Charge Centroid for perpendicular tracks -
o  Micro-TPC for inclined tracks

5cm

Mesh




Setup @ BTF

Two MM chambers:

e One 10x10 cm? TMM
chamber as reference
(orthogonal to the beam)

e One Ex-Me 40x50 cm?
chamber (tilted of 22° wrt the
beam)

e Electronics: APV
o 6 APV onthe TMM
o 8APV on the Ex-Me

e HV settings (nominal):
o  TMM Amp: 460 V, Drift: 3 kV
o  Ex-Me Amp: 490 V, Drift: 3 kV




Beam

Setup @ BTF

- A L |
e [MM chamber can y cggfdinates!

reconstruct two

coordinates: strips

o xis the precision one pitch 250 um table
. -]
o Yy is reconstructed

thanks to the signal «
induced on the second X
strip readout layer

e Ex-Me can reconstruct
only one coordinate,

the precision one (which
goes along with the y of the
TMM in this setup)

strips
pitch 400 pm

table




Runs

| Who When . RunNumber Pedestal/Physics  N.events  N.events offline Beam conditions HVExMe  DriftExMe  HVTmm Drift Tmm
) Chiara, Valerio, Fabio 23/11/2023 17:49 2004 Pedestal 1901 random trigger - no beam 490 3000 460 3000
Chiara, Valerio, Fabio 23/11/2023 17:58 2005 Physics 131000 49066 both e+ and e- 9 /7 3000 \ 460 3000
SCAN DRIFT - - . i ; . _
tanta gente 24/11/2023 1025 2006 Physics 71000 30079 both e+ and e- 490 2500 460 3000
Chiara, Valerio 24/11/2023 11:36 2007 Physics 74000 27608 both e+ and e- 490 2250 460 3000
Chiara, Valerio, Levan 24/11/2023 13:00 2008 Physics 76574 18927 both e+ and e- 490 1750 460 3000
Chiara, Valerio, Levan, Beka  24/11/2023 14:14 2009 Physics 80526 27927 both e+ and e- 490 2750 460 3000
Chiara, Valerio, Levan, Beka 24/11/2023 15:29 2010 Physics 860 553 both e+ and e- 490 4000 460 3000
Chiara, Valerio, Levan, Beka  24/11/2023 15:47 2011 Physics 38534 38135 both e+ and e- 490 4000 460 3000
Chiara, Valerio, Levan, Beka  24/11/2023 15:47 2012 Physics 50203 50127 both e+ and e- 490 3250 460 3000

Chiara, Valerio, Levan, Beka

——— . ——
Valerio, Levan

iara, Valerio, Levan

Chiara, Mario, Beka
Chiara, Mario, Beka
Chiara, Levan, Beka, Mario
Levan, Beka, Mario
Levan, Beka
Levan, Beka

24/11/2023 18:05
24/11/2023 18:15
24/11/2023 18:20

24/11/2023 19:10
24/11/2023 19:20

25/11/2023 11:05
25/11/2023 11:15
25/11/2023 13:13
25/11/2023 15:.07
25/11/2023 16:42
25/11/2023 18:04
25/11/2023 18:35
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random trigger - no beam
both e+ and e-
both e+ and e-
both e+ and e-
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Statistics collected

Event Display

Hit Charge Strlp Hit Time Strip
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angle in the time of
the hits!
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Event Display

Inclined TMM High-Multiplicity
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Time (ns)’

Data Analysis

Possible to reconstruct position with 2 methods:

oy %
) Charge centroid (~Oo) Xcentroid = 22137."1 qu.c
=1

i
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WTPC track reconstruction, 6=22.1  wmcnamberp1vor

Data Analysis o
- Micro-TPC reconstruction for ExMe clusters Zz:
- Large cluster size — many points for track fit é_
- Good track angle reconstruction: 21.5° "E—
- Sometimes track angle is not well reconstructed and :_ |

1 T R
200

can be connected to double tracks merged in 1 single cluster
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TBReco

- Test beam reconstruction software
- Reads raw data and produces histograms and ntuples

- 2 main classes that can be modified:
- TBReco/TBReco.h — settings: events to run, selection cuts, etc

= % | TBtree;1

- Ml clusters_centroid_ex
- Ml clusters_centroid_y

- M clusters_centroid_z

----- ﬂ clusters_centroid_ez

- Mlclusters_utpc_y

(already tuned for this test beam, probably not needed also to be modified) :-Alclusters_utpc_ey

- Root/ResolAnaPadme.cxx — dedicated class for this test beam,
with ad-hoc plots and analyses

- All the rest is the core of the code, no need to modify it

- Other easier option is to use the output ntuple of TBReco
and do the analysis using custom root or python macros

- All cluster informations are available in the tree
(hit informations can be added if you want to test another
clusterization algorithm)

b ,ﬂ clusters_utpc_angle
- Ml clusters_utpc_pchi2

- Ml clusters_utpc_q
----- ﬁ clusters_nstrips
----- ,_iﬂ clusters_issecondcoord

- M clusters_chamber

~~~~~ ﬁ clusters_strips_indices



