A Inner Tracker
for the experiment at IHEP

Marco Maggiora — on behalf of the CGEM-IT group
University of Turin, Department of Physics and INFN, Section of Turin

P BESHICGEM ¢

HORIZON 2020z

Why a triple GEM? How to craft a Cylindrical GEM

e e | Somehistoe il = .
P_rg_’)b,ljemf -p055|ble discharges the first tripl ndrical GEM has S Ay

e t——

Ep DRIFT

UV | o | been built for KLOE-2 (Frascati) |

-
2mm™
2m

-~
. : X : : R / o
- three GEM foils require lower D

, individual voltage gradient BESII inherits the same construction

technique with some relevant
innovations -~ s ‘

INDUCTION

29Am o source
F\l‘*(:oz 70-30

BESIII CGEM-IT design

Three layers of cylindrical triple-GEM

3 layers CGEM .
ik * Resolution

* momentum = 0.5% @ 1GeV/c
* spatial r—¢ = 130 um
e azimuthal coordinate = 1Tmm
e acceptance = 93% of 4x
* Xp < 1.9%
*rate capability ~ 10* Hz/cm?
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support for anode (Torino Integrated GEM
and cathode Electronics for Readout)
e permaglass rings TDGC, ADC and ToT
outside active zone charge and time information
— low material budget
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Benefits
* restore efficiency (present gain loss on innermost layers: ~4%/y)
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* iImprove spatial resolution along z coordinate

* more precise determination of secondary vertices
(— short living particles)

* lower aging effect and higher radiation resistance

relative gain

0.95 % are:e®

0.9F

=7

: ol "‘ % >
‘5,“ -', vt &
“ he _'i‘ ‘u".‘ ¥ X,
§ gasholes B
.
. * ‘;_J‘. ST 3 »e
B e Ayt @
- S 2 R o
- . " LA
. '3 2 .,‘. : ;:‘_‘\L"-
5 'S riwk "\ )
. , - p ¥4
L
b3

Anode plane with jagged strips
to reduce of around 30%

el : Inter—strip capacitance
e B (MAXWELL simulations)
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Requirements

* maintain transverse spatial resolution
| *maintain momentum resolution

aer  ® low material budget

Spatial resolution
Analog readout in (sizeable) magnetic field
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Results of the CGEM test beams

Planar chambers

e 10 X 10 cm?
* x/y views
* strip pitch 650 um
e gas mixtures:
« Ar/CO, (70/30%)
* Ar/Iso (90/10%)
o ASIC: APV 25
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Explortable variables: Test conditions
* firing strip position

* collected charge * H4 beam line -
. *time information SPS, North Area @ CERN

e dipole magnetic field [-1.5, 1.5] T
150 GeV/c muons/pions
e 2k events/spill

EFFICIENCY ~ 96/98%
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97% (design) achieved a 130 pm (design) spatial resolution can be achieved
at different gains combining both charge centroid and u—TPGC methods

The combined action creates a focusing or de—focusing effect B
depending on whether the incident and Lorentz angles have same or opposite signs A _\ S e Cvlindrical chambers B=0 / PERPENDICULAR TRACKS
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Drift Gap acts as a “micro time pI"OjGCﬁOH chamber”. gof P NELUVILINARL e _g

The position of each primary ionization is reconstructed rrr=—— " Excellent stability: Pz Ie 18 2 22 ;{;anguséfslzj
exploiting the drift velocity (evaluated with Garfield) 773 o °* up to gains ~ 10° (HV =400 V smgle GEM)

g, = A * * exposed to high intensity = beams: some tens of kHz/cm?

§ I \ CC resolutions show CGEM performances in agreement with planar GEM
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