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The ATLAS Muon Spectrometer — New Small Wheel
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New Small Wheel (NSW) Layout

Two technologies: Both Micromegas & sTGC detectors will provide tracking and trigger data
16 Sectors per Wheel (8 large, 8 small)

2 Multilayers per Sector for Micromegas & 3 Multilayers per Sector for sTGC

8 Micromegas Layers & 8 sTGC Layers per Multilayer

Disk Shielding
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Aim of the Run at RD51 SPS/H4

« Additional studies in magnetic field on small chamber and MMSW, Study the
uTPC mode of micromegas in B-field; baseline electronics: APV25 and SRS readout
system

« Gas mixture studies; start with the baseline gas Ar+7%CO.,; test also Ar+10%CO,

Improve tracking with respect to the previous TB @ H2 in magnetic field;
Track particles inside the magnet with the help of the Si tracker;
Reference chambers with reduced drift gap and smaller Lorentz angle; Also, use a Si
tracker

MMSW  quadruplets will allow to study the resolution of back2back
configuration in a detector with design final to the MM NSW modules
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Need to optimize the gas mixture;
Baseline gas: Ar+7%CO,

Drift velocity
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Micromegas Performance in B at SPS/H2 (Jun 2012)

* ATLAS New Small Wheels will be operated in a mixed directional B field
upto 0.4 T.
* Micromegas chambers tested in a magnetic field at SPS/H2 in June
2012 using Ar+7%CO.,,.
* Lorentz angle & drift velocity measurements are in agreement withj
simulation.
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Setup in SPS/H4

December 08-11,

Saleve side
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Micromegas Performance in B at SPS/H4

Set-up:

« Rectangular frame hosting up to 8 micromegas small prototypes

« Dimensions of the frame: 80 (in the beam direction)x50x50 cm3

 The frame is located in the region of uniform field

* In addition there is the MMSW2 chamber: 8x120x50 cm3. Frame and
MMSW?2 are equipped with B-field sensors)
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Chamber currents
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Cluster Multiplicity, magnet off
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Cluster Multiplicity, magnet on
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Reference Micromegas Resolution

Tmm & Tmb MM 2D readout
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Radiography of Reference MM
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Resolution in Magnetic Field
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Tmm & Tmb MM 2D readout

Cluster position in
X&Y Views
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Efficiency of Reference Chambers I
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Lorentz Angle
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in the drift gap as in
- uTPC mode
1800~ n T5 o el
B E : VExB
- Entries 11098 é_, Truth Track
1600_ B~ ExB eV "'li;constructt
- Mean 45.23 —
1400:— RMS 3.656
B c? / ndf 90.364 /3
1200—
B Prob 0.02482 -
1000 :_ Constant 1794 + 28.2 TdT“f X
- Mean  45.33+0.03 [ P T
800 - ; T /\i :); (9{( (‘()1 7 i/; Bzf.() T
B Slgma 2.122 £ 0.048 Ar ui‘» 9 (;()f 7 % H:()ti) y b
600_ Ar93 % CO5.7 % B=02T
400
200(—
O_I L1 | | L1 | IJ Ll [ | [ | | |1 L1 | | L1 1| | L1 1|

0 10 20 30 40 50 60 70 80 [?]O



RD51 mini week December 08-11, 2014 at CERN

So far:

 We have complete the magnet scan (0> 1T, both polarities) for the
uTPC mode (0, 10°, 20°, 30°, 37°), gas: Ar+7%CO,

« Use muon and pion beams as well

* Need to take data with Ar+10%CO,

Many thanks to RD51 for hosting us at SPS/H4!
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B-fleld Sensors

December 08-11, 2014 at CERN
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