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X-rays: 225 mC / cm”2
n: 0.5 mC/ cm”3

gamma: 15 mC / cm”™4
alphas: 2.4 mC / cm”5
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high gas flux

From TIPP20]

MICROMEGAS GEM
SPACE RESOLUTION JCOMPASS: ™~ 90 um MIMA 577(2007) 455 COMPASS: ~ 70 um  [MIMAST7(2007) 455
TIME RESOLUTION JCOMPASS: 9 ns NIMA 577(2007) 455 COMPASS: 12 ns MIMA 577(2007) 455
LHCb: 4.5 ns NIMA 535 (2004) 319
dedicated effort
GAIN COMPASS: ~6400 MIMA 577(2007) 455 COMPASS: ~8000 B. Ketzer, priv. comm.
T2K: ~1500 NIMA 637(2011) 25 LHCh: ~4000 NIMA 581 (2007) 283
TOTEM: ~8000 G. Catanesi, priv. comm.
PHENIX HBD: ~4000 |rimacas2011) 35
MATERIAL BUDGET JCOMPASS: 0.3% X0 NIMA 577(2007) 455 COMPASS: 0.4% X0  |nimas772007) 455
COMPASS: 0.2% X0 |nPBPS 197 (2009) 113
(pixelized GEMs)
RATES MAMMA-ATLAS: COMPASS:
> 100 kHz / cm”"2 MPGD2013 12 MHz / cm”2 NP B PS 197 (2009) 113
(pixelized GEMs)
NO AGEING TILL MAMMA-ATLAS: VCl 2013 LHCb: 2 C/cm”2  |uPBPS 150 (2006) 159
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(producing uniform E-field)
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Performance/ Design Goals

End Plane
(Readout Modules}

Momentum resolution at B=3.5T 6(1/pt)=10+4/GeV/c TPC only

Opoint In rd <100pm (avg for straight-radial tracks)
Opoint N I'Z =0.4~1.4mm (for zero — full drift)
Inner radius 329mm
Outer radius 1800mm
Half length 2350mm

20.05X, including the outer field cage in r
TPC material budgt
<0.25X, for readout endcaps in z
Pad pitch/no. padrows ~1mmx4~10mm/=200
2-hits resolution in r® ~2mm (for straight-radial tracks)
>97% efficiency for TPC only (pt > 1GeV/c)

>99% all tracking (pt > 1GeV/c)

Performance

From ILD-TPCSIlides
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GEM voltage 2900 GEM voltage 2800

Channel average(range Channel Average(rang | Landau fit
NO. from 100 to NO. e from 100 to

300) 300)
16 172.1 162.6 16 178.1 162
17 174.3 163.1 17 180.6 162.9
18 173.3 164.1 18 178.2 163.9
19 174.7 166 19 180.7 165.9
20 174.6 165 20 181.5 164.9
21 173.6 163.6 21 179 163.4
22 173.2 164.2 22 179.1 164.2
23 172.2 165.1 23 177.2 165.1
24 170.7 162.7 24 176.3 163.2
25 171 163.9 25 175.8 163.8
26 170.9 162.7 26 176.1 162.4
27 172.6 164.8 27 177.9 164.9
28 171.8 163.9 28 176.7 163.9
29 169.9 163.7 - 29 173.8 163.6
30 172.2 165.2 30 175.8 165.3

31 170.6 164 31 174.4 164.3
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