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small-strip Thin Gap Chamber prototypes

Module -1 And a 40x60 cm? chamber

(Made in Israel)

Canada

64 quadruplets +
6 spares

- Chile

32 quadruplets +
3 spares

China

32 quadruplets +

3 spares

Israel

64 quadruplets +

Main goal of the sTGC.:

Enhance trigger capabilities in ~—— 6 spares
the ATLAS Muon Spectrometer NG

for operation at the very high
LHC collision rates after 2018
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Experimental setup
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Experimental setup

« sTGC chambers filled with a mix of 55% CO, and 45% n-pentane

» Result: a highly-quenching mixture in which electrons drift at high
velocities, making possible the use of the sTGC as trigger chambers
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Pixel detector hit map with beam

Hit map in the detector local frame of reference
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First beam run (including cosmic rays)
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 Online data quality monitoring proves essential to detect
synchronization problems, dead and noisy channels to avoid,
and to tweak the chamber gain and threshold values
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sTGC readout synchronization

* This and next slides: Preliminary results for Module -1

« Observed synchronization between layers read out:

- More work is necessary to fully understand the synchronization patterns
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Example selected event from Module -1
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L2S53

L253

sTGC cluster centre correlations, uncorrected
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L253

sTGC cluster centre corrections
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Rotate and zoom

L153 - L253
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« Sine wave structure clearly visible

 Fit: f(y,)=asin(2m(by, +d))+c

« Apply correction
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L253

sTGC cluster centre corrections
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« Rotate and zoom

« Sine wave structure clearly visible
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 Fit: f(y,)=asin(2m(by, +d))+c

deviation
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« Apply correction

center

Reason for sine wave structure: cluster means are biased toward strip centres 8
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sTGC cluster centre correlations, uncorrected
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sTGC cluster centre correlations, corrected
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Events

Events
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sTGC cluster centre correlation projections
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. First indication of the sTGC resolution: o /[ \2

L1-LX

« Layer 1vs. Layer 2;: 0.032 strip * 3.2 mm/strip/ V2 ~ 70 pym
« Layer 1 vs. Layer 3;: 0.039 strip * 3.2 mm/strip/ V2 ~ 90 pm
« Layer 1 vs. Layer 4: 0.031 strip * 3.2 mm/strip/ V2 ~ 70 pm

* The sine wave corrections are also applied in the following slides
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sTGC standalone tracks

50

y [mm]

-50

-100

-150

-l—IIIIIII

Calculate residuals:

Ay = yhit B ytrack

IIII—I

540 545 550 555 05660 565 570 575

Zz [mm]

23



sTGC inclusive residuals
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sTGC exclusive residuals
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g 390 __I T L] I LELELI I LELELI I LELELI I LEBLEL I LELELI Hean -D.msmz -‘g EI T T I LELEL I LELELI I LELELI I LELELI I LEBLEL Hean n.m_l 911
@ . RMS 0.1763 o 450 = RMS 01217
o C Underflow 10 o = Underflow [
250 |— Overtlow 15 400 Overflow 6
- ¥? / ndt 163.9 /81 = ¥/ ndf 158.1/69
C Constant 183.2 £+ 4.3 330 == Constant 290.2 + 7.0
200 Mean -0.006895 + 0.002462 200 E- Mean 0.005491 + 0.001558
~ Sigma 0.1389 + 0.0022 = Sigma 0.08817 -+ 0.00148
150 — 139 250 = 88 —
C exc p 200 ;— exc lJ —;
100 — 150 - —
C 100 B —
S0 = 3
- 50 = =
ok oE | PR PRV BT
- 08 06 04 D2 0 02 04 DB 0.8 1 -1 08 08 04 0.2 0 0.2 04 06 0.8 1
L1S3 residuals [mm] L2S3 residuals [mm]
Entries 3377 Entries 3377
-‘g 350 __I T L] I LELELI I LELELI I LELELI I LEBLEL I LELELI Hean .D_mmﬁ -‘g 250 _I T T I LELEL I LELELI I LELELI I LELELI I LEBLEL Hean n_m358
@© = RMS 0.1519 o n RMS 0.2036
I.I}.I 200 - Underflow 1 Lﬁ ~ Underflow 27
— Overflow 16 200 |— Overflow 25
= ¥* { ndf 126.8 /74 - x* / ndt 122.7 /90
250 [— Constant 2163 £ 5.0 ™ Constant 146.4 + 3.4
~ Mean -0.004512 + 0.002097 - Mean 0.005376 + 0.003095
200 = Sigma 0.1189 + 0.0018 150 — Sigma 0.1747 + 0.0026
150 exc M = 100 — exc M
100 = — _
S : s0-
s0f— - u
D: 3 ok= MM BRI EPEPE
-1 08 06 D4 D2 0 02 04 DB 0.8 1 -1 08 08 04 0.2 [i 02 04 06 0.8 1
L3S3 residuals [mm] L4553 residuals [mm]

26



sTGC standalone resolution

Layer L1S3 L2S3 L3S3 L4S3
Inclusive
resolution 4321 um 62+ 1 um 84 +1pum 54 + 1 um
Exclusive
resolution 139 £2 pm 88 + 1 um 119 £ 2 ym 175 £ 3 ym
Resolution ~ 80 um ~ 70 um ~100 pm ~ 100 pm

« The sTGC standalone resolution is given by (0 = \/Omc X O

« Uncertainties on the incl. and excl. resolution values are statistical only

Resolution calculation procedure reference:

DOI: 10.1016/j.nima.2004.08.132
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sTGC angular resolution

Entries 5379 A I I . .
42 :IIII LI LI LI LI LI xz,’ndi 3196!70 L ngu ar reSO utlon-
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R Mean  -0.1571+0.0407 0, = 2.8 mrad
i Sigma 2.847 +0.038 - *
- . 0,~ O 34 mm
800 m
. . ~100 um
600~ ~ .
X . * All three methods yield
i i comparable results
400 ~ for the sTGC standalone
: - resolution
200 N
%0 40 30 20 10 0 10 20 30 40 50

Track angle [mrad]
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Combined pixel and sTGC tracks
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sTGC residuals wrt pixel track

Very preliminary: multiple-scattering effects and mis-alignment not corrected
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Conclusion

* The ATLAS sTGC test beam R
at Fermilab is a success ! > 10 Example combined tracks -
o - with the 40x60 chamber
* Thanks to all who participated, 5| .
and to the FTBF for their hospitality DF \ ]
* Preliminary results for the Module -1 e . ]
resolution: o ~ 70-100 ym i ' .
10 g

« Coming up: detailed analysis of all runs, ST |

- IIIIIIIIIIIIIIIIIIIIIIIIIIIII_
50 200 400 600 800 100012001400160018002000

including data with the 40x60 chamber

. . . . . z [mm]
- Will require corrections for mis-alignment

and multiple-scattering effects (using a 3+3 pixel fit, or better)

* Quantify resolution and deformations
using data taken at different points in the Module -1

 Measured good detector efficiency

« Small inefficiencies observed for pads, to be investigated
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BONUS SLIDES
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sTGC event selection

Hit selection P
Remove noisy channels
Time Digital Output >

window: 2300-3300

Cluster selection

3 to 5 hits per cluster

All cluster channels within
2 strips of mode

Channel mode of cluster
not next to channel with ——»
zero amplitude

Event selection

Four out of four layers

At most 2 clusters with only
3 channels
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Event synchronization
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