ATLAS New Small Wheel Trigger and
Reconstruction Performance Studies wit

LHC Run-3 data

The NSW in ATLAS

MDT barrel toroid magnet Large Sector Small Sector
MDT monitored drift tubes (toward the cavern (toward the interaction point)
monitored drift tubes barrel - outer layer Large Sector wedge
barrel - middle layer X L

-_—

;
endcap toroid DT
monitored drift tubes :

magnets

ST

= endcap
) ° NN - —a=m a®27V"'"" WU ! ‘ V. 00 Y V7 N\
NSW motivation
monitored drift tubes
barrel - inner layer
(! * The New Small Wheel (NSW)
Big Wheel EM . .
was designed to provide fake
trigger reduction and to DR~ /) g - g-a=o- -~ "'/ AN/ | - I 0 /| W o/,
. . . New Small Wheel
improve muon tracking in the TGC STGC chamber
_ranidi - thin gap chamb
pseudo-rapidity region of 1.3 < g i Small Sectorwedse

MM chamber

In| < 2.4 for triggering and
El . o RPC
C 1.3 < |n| < 2.7 for trackmg. resistive plate chambers

New Small Wheel
[ ~ ||: --------- A Those fake muons result
=1 mainly due to protons in the * Cut-away view of the ATLAS muon spectrometer, with the job of detecting * Structure of the NSW's 16 sectors; their staggered arrangement ensured
"""""""" B forward regions, that originate charged particles in the barrel and endcap. The momentum of the detected full coverage and eliminates any gaps between adjacent areas.
"""""""" / from nuclear reactions in front particles is measured up to pseudo-rapidity range of | < 2.7. * FEach sector consists of two wedges of sTGC (blue). The sTGC wedges
............ of | the felectro-magnetic * The main detector components (NSW) upgraded for Run 3 are highlighted in sandwich the two MM (brown) wedges.
- —— crlorimeter station red circles. * Each of the sector contains 16 active layer: 8 of MM and 8 of sTGC.

The NSW detector technologies
MicroMegas Small-Strip Thin Gap Chamber

" | \ Drit Bectrode - -300v A\ « The MicroMegas (MM) detector operating principle (left) GND plane Readout Pads The small-strip 'fhm Gap dChamber STGCf detector
e‘} "\ and arrangement of gas gaps (right) to form a quadruplet iRl ope}rlatmgfprmap e (top) la nd arrangement of gas gaps
: e‘ . P = .
5mm : Conversion/Drift Gap o \\ E Field * The active gas volume is separated into two regions by Graphite w:if,? A (right) to form a quadrup et : :
: o : e g ey : , X\ » Narrow gas gap is used to increase time resolution.
: means of a stainless-steel mesh, dividing it into a drift and Wires . .
‘e Micromesh lificati N * The pads provide coarse and fast trigger and tracks
128 pm’; Amplification Gap A o o amplification gaps. , e o position.
i ——— +505V * A ~ 120 pm thick amplification gap was chosen for high- ’% e * The wi d i f eight ide th
— rate capability, with narrow readout strips to optimize Graphite coating e ekw1res, ezlrrangfl. 1 BHOUpS OF Clght, provide Hie
noise and spatial resolution. s fracks second coordinate.

am» Readout Strips
e Resistive Strips

* The strips provide fine track resolution for trigger
et St and reconstruction for the precision coordinate.
* The used gas mixture is CO,:n-pentane (55:45).

Strip cathode board

* Arresistive layer is used for spark protection. —

* The used gas mixture is Ar:CO,:i-C,H;,(93:5:2).
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