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THE CGEM-IT

A cylindrical triple GEM

Three layers of CGEM for BESIII
3 layers CGEM
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2mm ™ y o GEM 1

* Three active layers
Requirements
Rate capability: ~10 KHz/cm?
Spatial resolution: o,, =~100pm : o,=~1Tmm — LI length 532 mm
Momentum resolution (INNER+MDC): 0,/P; =~0.5% @1GeV — L2 length: 690 mm
Efficiency = ~98%
Material budget < 1.5% all layers — L3 length: 847 mm
Coverage: 93% 4 * Inner radius: 78 mm

*  Quter radius: 178 mm

* Active area
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Anode & Cathode

4th layer:

elr to I ’-‘\ )\ '\ \ S\ 5\. )\ ,\ )\ _
Sth layer: y : v r ;
Kapton 50 um +4um Cu Cylindrical mould 2 r)\ | /'A"l /"}‘ \ ’}_ x\ ’\ 1/\ ) i
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3dt layer: Innermost layer: % A . - -I.l " \ I E\' )1 \ ) = _

Bapton 125 s thic Kapton 12.5 um thick E y

mehanical structure:

sandwich of Kapton i .

and ohacel gued T e A /\\ /\\ xﬂ)‘\ _
P /\ Al \ X.
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Cathode =
A | mm ROHACELL - BESIII KLOE-2
12.5 pm Kapton — - - ﬁu%ﬁ)ﬁ # of X, for | layer 0.33 0.49
- | mmROHACELL" # of X, for 3 layers 0.9 | 47

12.5 pm Kapton ==

Rohacell plane is glued on the kapton.
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Cluster size
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gas mixture: Ar/Isobutane (90/10)

Cluster size Vs Gain (B=0) Spatial resolution Vs Gain (B=0)

L ; | ‘é" Cd Residual Distribution X-Strips w.it::n ;Sigma
- preliminary ’ S P mJ
- : d2 by . « XView “ '
- 3T Y View |
- L 150:—
B ° §100: 00
§ . o M \icinr. L t ' ; | W
i . ANVICVY 90
: L (] : i i ] ". =1 0.8 0.6 0.4 0.2 1] 02 04 0.6 08
. * Y View - preliminary
e 8o ]
7‘2000‘ ‘ 4‘1000‘ I éood ‘ ésood ‘1|ooo(‘) ‘ 1‘200‘0 ‘ 1‘4oo|o ‘ 1‘600(‘} ‘ 1‘8006 Iéooob 7‘2000‘ I ;1006 ‘ é)(ZIUUI ‘ ;3006 ‘1‘000(‘3 I 1‘2006 ‘ 1|40(]b ‘ 1I600-|0 ‘ 1‘800(‘) I éUUdO
Gain Gain
Efficiency Vs Gain (B=0
T oot _ y ( ) With Ar/lsob (90/10) gas mixture, 650 um strip
S . N = : pitch, 3mm gap, B=0:
o -t
&= of . . .
o - « Efficiency plateau starts @ gain~6000.
30; ° x ew .. . . —
: - Efficiency for 2 dimensional clusters ~97%
= e Y View
70k o
= S T S ?‘AN M « o=~90 um
E }JI ST rmrra _y !
601

Lot b b b b P b
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

Gain 11



Efficiency(%)

‘ &9 IHEP
HERMAIBER (2) « XY-FLiEEH 4 VsHE Y |

gas mixture: Ar/isobutane (90/10) | cusersizevsB

—e— Tracking chamber - 3 mm

I

Cluster Size

w
w

3

Efficiency vs gain 25

=)
3

J_|_l.J_J__I__t_L.l.LL}.l.J._I__I_ _%_L.l_L_l .I_u._l__l. .%.L.L.l.l.}.J_J.J_J. .|._L_L.LL.}.J.J.J..I..|._L

preliminary

99

98

o
| T T

97

magnetic field (T)

96

———e—+—
o
o

95

: BetT | BBNBEIYW

92

I L e S i ‘ : i i

1 1 1 1 Il 1 1 1 1
6000 8000 10000 12000 14000 16000 18000 20000
Gain

91
A

=]
=]
=]

12



&y IHEP

EMNAYI P LR (3) « XV-FRiLH S Vs T,

gas mixture: Ar/CO, (70/30),5mm drift gap: Eff‘c|ency Vs Voltage
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* Efficiency plateau starts around V = 1065V
(~ gain =10%)

* The resolution in this region is around 100-
120 um

Efficiency

Spatial resolution Vs Voltage >
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CGEM layer 3

HEROSE high density
connectors

only layer 2 has full level of details
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» Geant4-based full simulation
» Garfield simulation
» Digitization
o HIEE
» CGEM cluster reconstruction
» Kalman track fit

> CGEM tracking
+ CGEM track segment finding

*

MDC
o MEFMZIE (nextto do)

Efficiency with different cuts(n =3, 4, 5)

Track finding combining CGEM and outer
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