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Pad s Small-strip Thin Gap Chamber (sTGC) //
The basic sTGC structure consists of a group of 50 um gold-plated
tungsten wires (anode) with a 1.8 mm pitch, sandwiched between two
1.8 mm cathode planes at a distance of 1.4 mm from the wire plane. The wire (
cathode planes are made of a graphite-epoxy mixture with typical p 4 Prif;{gﬁicluster
-4 mm 7 oo surface resistivity of 100kQ/[] sprayed on a 100 pm thick G-10 plane.
z Jr—— O Strips and pads are located on the opposite side of the sTGC detector, / track
2 nsvlator (0.1 mm) ©11 @ L.omm thick PCB with the shielding ground on the other side. The operational gas is a mixture of CO,
Y Strip (pitch 3.2 mm) The strip pitch 1s 3.2 mm(2.7 mm strip width + 0.5 mm gap), and the and n-pentane (C.H,,) with a ratio of 55:
\x pad size 1s about 8.7cmx*8.7cm. 45 at one atmospheric pressure. J
. STGC for ATLAS nSW N Electric field -
ATLAS new Small Wheel (nSW) (phase-I ;o The 3D celectric field 1s simulated using the nearly exact boundary
upgrade 1n 2018) - ———— /ﬁf/s mt || element method. For a typical operating high voltage of 2.85kV, the
* Two stations of MicroMegas(MM) sandwiched «s S | drift field 1s a few kV/cm, and the electron avalanches are usually
between two stations of sSTGC n Q,,é});)%?@f' ”i developed within a few tens of microns close to the wire where strong
* MM: precise muon hit position measurement == E e o electric fields are present.
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B field at nSW Electron transportation
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On average there are 46.9 primary The typical drift velocity is a few cm/us, the The avalanche fluctuation of a
electron-ion pairs produced when transverse diffusion is less than 40 um over 1.4 mm  single electron could be described
a 180 GeV muon passing through drift length in STGC. The attachment process and a by Polya distribution o1

the 2.8 mm gas gap. magnetic field up to 1T have negligible effect onthe  p(;; 15, 9) = 1 0O (”) o0
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Timing performance Charge sharing among readout strips
S00g g 480 T T The spread of the induced charge on the cathode 1s similar to the size of the gas gap.
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