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ATLAS New Small Wheel

Thin-gap chambers (T&C) The HL-LHC luminosity (up to 7.5 x 1034 cm?s™") requires major upgrades
Cetteae: st chembens (S50 by the experiments to withstand the increased particle rate.

The New Small Wheel (NSW) will replace the current Small Wheel at the
most forward region of its muon spectrometer 1.3 < |n| < 2.7.

MICRO MEsh GAseous Structure (MM) -
tracking detector
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separating drift and amplify

. The NSW consists of Micromegas detectors and small-strip Thin Gap

/ chambers with both tracking and triggering capabilities. The integration
and commissioning of the NSW is currently in a full swing at CERN and is
expected to be installed in ATLAS during 2021.

to track partlcles with a pre-

cision of order 100 pum/detection gap while withstanding
a particle rate around 20 kHz/cm?. Free drift electrons
arisen from gas ionization, move in the electric field
inducing signal on the readout strips by activating
avalanche mechanism. - STOCmodules  NSW largesecor - Micromegas modules A

= Xgrel toroid Muon system upgrade goals:

, Ehambers (RA) 2 NSWs « Improve the tracking efficiency in the

End-cap toroid - high rate environment.

Monitored diriff fubes (MDT) \ * Reduce fake triggers from back-
ground hits. Currently, intolerable

end-cap muon trigger rate with 90%

fake muon triggers.
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The MMs will be primarily used for the NSW tracking.

Small Strip Thin Gap Chamber (sTGC) -
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e A gaseous detector with
NN === > an anode plane, sandwi-

Wir;gfathod}\ v wiepien - Ched between two parallel
4 mm

s £"m cathode planes. One ca-

STGC wedge O
frame ~ -

ATLAS Run 201289 [LB 96-566], LHC Fill 2516, Apr. 15 2012, 50ns spacing
T T T T T T T

\™  mount for
| sTGC wedge on
} spacer frame (3x)

L1_MU11
matched to reconstructed muon

_ matched to p,>10GeV reco. muon

™ mount for sector
on NSW spokes (3x) ’
A4

ip pif == ~“ ciee s central spacer s E
Stip PHEh "4 e thode plane has readout Al el S A
strips and the other one has the pads for triggering. ~ + 2 gaseous detector technologies: MM & sTGC. o

Signal pick-up copper pads and strips are on the back « 8 Small sectors / 8 Large sectors

side of the two isolation layers, respectively. The STGC (4 wedges/sector, 4 layers/wedge). Furl; Id"eml‘:ed f n
will be primarily used for the NSW trigger (resolution ~1 « 8 |ayers of sSTGC surround 8 layers of MM. MUONS

mrad).
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The MM HV values of all the 128 HV-sections of a MM DW are tested and decided:
* Operating gas mixture: Ar + 7%CO2. However, studies on alternate gas mixture is ongoing.

* Operating voltages: Drift cathode at -300 V, Micro-mesh at grounded, Readout at +570 V.

Look at the basic detector parameters, i.e. charge, cluster size, efficiency.
%~ Meant to validate that the system works within the specifications.
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* 16x8 = 128 HV-sections in a full Micromegas double wedge.
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2 pairs of scintillators trigger with

frequency at 120Hz, covering partially
the detectors along ¢ coordinate.
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e Ct Mean MM cluster charge vs the incident angle MM cluster width (number of hits+holes per Micromegas efficiency vs amplification voltage
4 — - 0 taken from the track reconstruction using the  cluster) vs the incident angle 8 taken from the (HV) for chambers tested with cosmic muons.
» New electronics system: Separate sTGC & MM new readout architecture, several other layers of the double-wedge. track reconstruction using the other layers of
different frontend/backend electronics that have to provide precise segments in the wifhdcf’g’sﬁl'fi;wniﬁgﬁsf°r Small ehambers tested
trigger and precision hits for muon reconstruction. The reduction of noise levels (noise ' -
rate, spark rate) is a main electronic challenge. g W g 100 T P e 1.8
> New TDAQ: Up-to-date using Felix2 and Swrod?. System is still in developing mode. g o ATLASNSW“' * a0 afa N B e e
Focusing on data format and running functionalities. It needs initialization, recovery, 20 12007 Pisom ] eoop E
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2. New data-routing device that distributes trigger signals and configuration data to the MMFESs. Cosmic studies at the Qe [ADC counts] Charge cluster strip-muliplicity 7800-600-400-200 0 200 400 600 o0,

3. Software Read-Out Driver interface with FELIX, process the incoming data before sending them to the High Level Trigger.  construction sites of the sTGCs. Studies related to the track efficiency, cluster strip charge, strip multiplicity.
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