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Small-Strip Thin Gap Chambers (sTGC) are a multiwire 
proportional chambers operated in quasi-saturated 
mode. Each module has  4 layers made of segmented 
cathodes and anode wires.

One cathode is divided into large pads used for 
triggering (3-out-of-4 coincidence required within a 
quadruplet) and the other is divided into fine strips for 
precision muon track reconstruction.

The sTGC are operated with a mix of CO
2
 and n-

pentane and at a voltage of 2.9 kV.

Track segments are reconstructed from charge clusters 
of 3 to 5 strips. The cluster centroid position is 
obtained from a Gaussian fit of the strip pulse height 
distribution.Representation of a sTGC layer

sTGC performance in muon testbeams

Figure 2: sTGC strip spatial resolution for one layer 
as a function of the applied high-voltage measured 
using a low-rate muon beam in the H8 beam-test 
area at CERN [3]. 

Events with at most one strip-cluster per layer are 
selected, problematic channels discarded and inter-
layer misalignment is corrected for.

The resolution is expected to worsen in the NSW as 
the muon incidence would not be perpendicular to the 
sTGC (see Fig.1 ). However, the front-end electronics 
used here were demonstrator versions and small 
improvements are expected with the final version of 
the electronics. 

Figure 3: sTGC pad charge distribution as a function 
of photon rate measured using a muon beam in the 
presence of a (variable) high rate photon 
background in GIF++ at CERN [3].

All muon histograms are normalized to unit area and 
the noise pedestal distribution is shown for 
comparison with an arbitrary scale. Sufficient 
separation from the noise pedestal can be seen for 
all photon rates up to 10 kHz/cm∼ 2.

The HL-LHC background rate for that detector is 
expected to be on average 3 kHz/cm∼ 2 and up to
10 kHz/cm2 for the inner part of this inner module.

Comic rays tests

Cosmic ray measurements were taken using a
40x60 cm2 sTGC quadruplet prototype equipped with 
prototype front-end readout electronics and scintillator 
detector planes were use as triggers [2].

To measure the prototype spatial resolution, track 
segments are reconstructed using hits from all four layers 
and the residuals from the track fit are obtained after 
correcting for inter-layer misalignment.
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sTGC

2= σ
inc

2+σ
exc

2 and 
can be parametrized as σ

sTGC
2 = σ

0
2+σ

θ
2

yz
 tan2(θ

yz
) with σ

0 

intrinsic spatial resolution of perpendicular muons and  
σ

θy
 the contribution of charge production fluctuations in y. 

The spatial resolution varies from 100 μm to 300 μm 
depending on the muon angle. Figure 1: sTGC prototype spatial resolution as a 

function of cosmic muon incidence angle [2]
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The ATLAS New Small Wheel (NSW) upgrade

The ATLAS New Small Wheel (NSW) will 
replace the current first station of ATLAS 
muon end-cap system [1]. It is designed to 
provide a ~ 7 fold increase in rejection rate 
for fake muon triggers and an improved 
muon momentum measurement at HL-LHC.

The NSW is made of 16 sectors, each 
sector being composed of two detector 
technologies: the Micromegas (MM) 
optimized for precision tracking and the 
small-strip Thin Gap Chambers (sTGC) 
optimized for triggering.

Each sector is made of 2 sTGC wedges 
and 2 MM wedges. The sTGC wedges are 
composed of 3 quadruplets modules. 
Each quadruplet is composed of 4 sTGC 
layers.

sTGC integration

NSW Commissioning status:

NSW-A to be installed during LS2.
2 small sectors installed on NSW-A.

Side A wedge construction status:
● 7/8 small pivot wedges constructed
● 8/8 small confirm wedges constructed 
● 5/8 small pivot wedges constructed
● 3/8 small confirm wedges constructedNSW-A with 2 small sectors installed, CERN B191

Detector production and testing:

sTGC quadruplets are produced in Canada, Chile 
China, Israel and Russia then shipped to CERN. The 
wedge assembly and testing is done at CERN.

Upon reception at CERN, sTGC quadruplets undergo 
a series of tests to identify: gas leaks, broken wires, 
electrode connectivity, HV behaviour under high 
photon rate at GIF++.

Once assembled, sTGC wedges undergo a long-term 
HV stability test and strip misalignment is 
measured with x-rays.

Figure 4: Irradiation test of a QS2 module with photons from  
a high intensity 137Cs source during 30 min (t=~10-40). A 
constant current is expected during irradiation. Once the 
source is turned off, the current drops to 0 showing no charge 
build-up.
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