Construction and testing of the sMDT
system for the HL-LHC ATLAS muon

detector upgrade

The sMDT muon detector Drift tube constructlon
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Tube end- plug Wire locator (brass splral)
Outer diameter 15 mm Wire thickness 50 ym
Wall thickness 0.4 mm Wire potential 2730 V
- Tube length 1.6245 m Gas mixture Ar:CO, (93:7)
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« Fig. 5: at Michigan wire position is measured on granite table using - Fig. 9: trigger setup [6]. Cosmic-ra Fid. 9
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* Fig. 6: wire position accuracy measured better than 10 pm rms. " mounted on a chamber.

* Platforms for alignment and magnetic field sensors are mounted on the ~ « Fig 11: drift time spectrum ' N
chamber. Platform positions are within +200 pm and measured with for one tube from cosmic-
10 um precision. Alignment sensors establish the chamber position ray test. Maximum drift
relative to other ATLAS chambers. time =200 ns. A time

» The spacer frame contains an in-plane alignment system to measure slew correction is applied.
chamber deformation. The alignment system measures along 4 optical Leading (falling edges) fit
paths: 2 parallel to the tubes and 2 diagonal across the chamber. with Fermi_-Dirac _

« Fig. 7: deformation is limited to 120 pm as the chamber is rotated (exponential x Fermi-
through 360°. Dirac) [6].

« Fig. 8: gas distribution manifolds are installed. Chambers are leak » Fig 12: Wilkinson ADC
tested to verify the total leak rate is less than 0.3 mbar/h at 3 bar.

: with skew normal [6].

= ; o212V Lagen comered. . BIS3COG Rotation AY vs angle [6]

. i = 03p— R 1800 T e

F F' 6ﬁ J oan 0.001036 E [ [ [ |+ Leot-cams B 1000F ' ‘ T0-150.78 £ 0.10 ns & 4000F= T ‘ \ Peak 158.9 + 0.1
100f— | ! o, Std Dev 0.007564 9 1600 & - :

F g g Al 7 ndf 289/17 R F|g 7 = E Slope 4.60 +0.07 /ns | g 3500F Width 27.4 + 0.1

r : i Prob 0.03548 T LED1-CAM2 S 1400F s 9t02ns | S 3000F Skew 2.26 + 0.02
80— i § i) ;.| Constant 104.5+6.8 e E Max 4. J.c | 5 E jasaa

- f \ Mean 0.001256+ 0.000261 01— T — LED2:CAMI1 3 1200 \ | Slope 4 0.1/n ® ss00- X?DoF _ 3.31

H i Sigma 0.005292 + 0.000231 C / £ £ - < E |

F : - / 1000F- % [DTmax 194.7 +0.2ns| U E E
ool B : ; E ] E Y 7 +0. 20005 =

C : o kX L] 800F \\ = ’ 500;_ E
b [ e —_— — o \ Fi 11 E Fig 12

- | L - 400~ \ . x| E M =

. | E 1 g0t \ d = 500/ e
" / \ 02— - 200 1 E

: kf ] ST 05 ~—"56""100 150" 200 250 300 550 400

‘ L . L ‘ L a 300 ~200 -100 106500500 40¢
8.08 E R T Wilkinson ADC [ns]
Resduals [mm] angle [deg] Time [ns]

Cosmlc—ray tracklng Chamber test results

'6‘ 1 [T 1T 1T T 1T T 17T T T T T TT 27chode-114 L:

« Atime-to-space r(t) function is derived in situ [4,6]. ‘ ‘ * Fig. 15: Average tube noise measured at g E
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» Fig. 13: tracks are parameterized as 2D straight < - ( \(\ Fig. 16. b d at MPI T 1
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