Performance Studies of Micromegas Chambers
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The ATLAS upgrade is motivated primarily by the high background radiation
that is expected at £ =5 x 103*cm—2s~1, after the High Luminosity LHC up-
grade. This will lead to a particle flux ~ 15 kHz/cm? in the SW region.

e The present SW detectors MDT, CSC & TGC will become inefficient owing to
the increased rate

e The Muon trigger rate will exceed the available bandwidth mostly because
of fake endcap muon triggers (90% is coming from background)

sTGC & Micromegas detectors, both providing tracking and trigger informa-
tion, will be combined into a fully redundant NSW system!

e Minimise the fake triggers by reconstructing high quality (0g ~ 1 mrad) IP
pointing segments (Online)

e Efficient precision tracking for the expected rate of 15 kHz/cm? (Offline)
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Spatial Resolution

Micromegas wll be the main precision tracker of the NSW
— Required spatial resolution < 100um

Hit & Track reconstruction

e Using charge amplitude (Centroid hit). Accuracy rapidly decreasing for larger track angles
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MICRO MEsh GAseous Structure
Planar structure consisting of two asymmetric E-field regions, separated by a
thin metallic micro mesh

o Egrift ~ 0.6 kV/cm, Eqmp =~ 39kV/cm = Gas gain ~ 10*
For the commonly used gas mixture Ar+7% CO>

e The detector becomes spark tolerant by adding a layer of resistive strips

Signal Formation

e lonisation e~ drift towards the mesh (95 % transparent) in ~ 100 ns and the
avalanche formation takes place in the amplification region in less than 1 ns
with fast ion evacuation (~ 200 ns)

e Charge on the readout strip is partly induced signhal and partly capacitively
coupled to it from the resistive strip

The performance of resistive MMs with different characteristics has been stud-
ied in several test beams (p/e 10GeV/c, n/u 120 GeV/c)
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e Using drift time (uTPC segment). Performance improving with increasing cluster size ;
e Tracks expected @ NSW 8° — 30° = So we are relying mostly on uTPC M=« ECET RN
Centroid ximml Incident Angle []
Refinement of uTPC recipe (Significant improvement)
E ool ATLAS Now Prtminay | [ o/ o = 90.48 1 74 E qoo. ATLAS NSW Primnary i e
o Correct for capacitive coupling between strips S ook . oommereoommezs S a0, | [P ezesie
% : Ocore 0.06752 + 0.00104 % ; M -0.1289 + 0.0011
e Fine tuning of the primary e~ position assignment along the strip width Sto00] s .
Ra3, s -1.175e-05 + 2.515e-03 — 600
il . : it . - Oais 0.1412 £ 0.0050 - P ais 72.28 + 6.87
e Implement pattern recognition techniques for track identification (Hough transform) _ - -
i ] 400 Sweign=148 um
: e i S E ’ Cuis  0.2726 + 0.0100
— Double tracks identification - . 300 E
. : _ - Centroid - 200} ooy
— Noise filtering 200f- os0deg - ; oo
ok 0E

Combination of centroid & uTPC provides spatial resolution < 100 um independently

of the track incident angle

Efficiency Studies
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