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A large aperture GEM-like gating device lr%:!@

GEM as a gate =a large aperture GEM-like gating device
(gating GEM)

The joint development with FUJIKURA

31um

A honeycomb structure
The optical transparency= 82 % 25 um thick

Though gating GEM stop positive ions, should not stop electron
too.—Electron transmission trate is important

Electron transmission rate in the attainable high
electromagnetic field=Optical transparency

To achieve T00um of
position resolution,

We need 80% electron » \We checked by beam test
transmission rate
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Beam test
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2016.10.31~11.13 (beam time) ﬂ; E
@DESY TPC large prototype
The first beam test

of a GEM-readout TPC module

with a gating GEM

3 I-, .', r“"/
- T eI 0 »
\ = AN
N

15 participants from Japan,
France, Germany, China
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TPC large prototype
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Module with Gating GEI\/I l%pg

Gating GEM
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ES TESE

. . . " _
Modul With Gating GEM |Without Gating GEM Sl
Epy = 230 V/cm

Module 0 Without Gating GEM|Without Gating GEM

Gate-GEM | Vgate
Z[cm] 1.25,2.55,7.5,10,12.5,15,20 (e
(Drift length) | 25.30.35.40.45.50.55 £o, = 230 V/arm
2 [degree] ] 0,20 Amp-GEM1 (100 pm) I AViem= 3;5 Vv
0 [degree] \
Vgate [V] E, = 900 V/cm
B[T] Amp-GEM2 (100um) ] AVeep=315V
Analyze condition of D | E, = 2700 V/em [J2mm
Anode PCB

Beam: 5 GeV electron
Gas:T2K gas (Ar : CF4: Iso-CsH10=95: 3 : 2 [%])
Analytics framework:MarlinTPC (Analysis 20000 event/1 run)
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Typical event

From side
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Module with the gating GEM
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An electron goes through our module with our gating device
far from edge.
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Event Selection

Track angle cut[rad] # of tracks per event
4.64< o <4.72 nTrks = 1
%] 03 o . x 1 03 S
E :‘_’E .htemp C1 200; « Entrieste:r;55997
S00F e Eﬂr:;fS 16940.3(132 210003_ | yean 151
400-- RMS  0.07477 LLI : |
: 5 800- '
300 - g 600 i
200;_ Preliminary = 4002_ Preliminary
3 > 200 '
1OO§ v < (b!—l—lw
04435726747 48729 5 51 1234567
nTrks

fiOloc

| applied a track angle cut to exclude angled tracks and a cut on nTrks to eliminate

events with multiple tracks caused by electromagnetic shower In the upstream.
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Pad responce

Pad Response (Module3 R0W16)
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Drift Length: z [mm]

Garfield simulation

Cd(condition with gating GEM) 94.0 um/Jcm +/- 0.2%
Cd(condition without gating GEM) 94.2 um/Jcm +/- 0.3%
2017.4.13 WP meeting yumia@post.kek.jp




5 v*/ndf = 6.53/6
| Yo R S .............. 0,= 54.6 £ 2.4 [um]

g Cy/\N_;= 18.6 021 [um/vem)
- Org = \/o2+(c2/N ff)z - -
0.15__ ....................................................................... (.\N|th.Ga.tm.g.,GEM.)...............§....._.._.._.._.i
E : - --::::i’-:::::ﬁ:::::::t ----
010 ;.,.=_=.=__=__=.-.s_=_=..=_.=.f..é‘f.".."._"__:..'__..(i/.\/.u.t.h.q.ut..@a_.t_ung..G.E...M.) .......
L g oa w4 : .
- § v2/ndf = 3.59/6
0.05__ ....................... ............ O.O_ 551+ 22 [Mm]
. Cy|Neg = 178 2021 [um/@]
C e — . .
00 100 200 300 400 500
The rate of or¢[%] Drift Length: z [mm)]
Ratio 102.41103.3{102.1{104.8{103.0{104.0{103.8|102.7
1% +0.1 | £0.1 | £0.1 | £0.1 | £0.1 | £0.1 | £0.1 | £0.2
Expected rate : 110 % Preliminary(Stat. only)
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Electron transmission rate

measurement

23.4+0.6

27.1x0.7

86.4+3.0

Simulation

206.7x0.7

30.0+0.9

89.1+3.3

.............................................................

—&— [Exp] Type 3, B = 0.0T, E, = E; = 230 V/cm

——m—— [Exp] Type 3, B =1.0T, Ed = E, =230 V/cm

V
The electron transmission by using Fe55
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source 10cmx10cm

The electron transmission
rate estimated by Neff is
more than80%

Neff used the measurement
Cd value is more nearer the
measurement result of the

..| small prototype= 82 %.
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summery

We succeeded the first beam test of a GEM-readout TPC
module with a large aperture GEM-like gating device

l

The electron transmission by using the measurement is
86.4+3.0%

We achived the electron transmission rate benchmark.

~— The problem R
he difference of Cd with/without gating GEM

We pursuit of causes by comparison of the result
of module O which measured in same time.

J

2017.4.13 WP meeting yumia@post.kek.jp




