CNS
GEM

CNS A



Outline & Man power

« GEM
o Gain ( M1)
* lon feed back ( 4 )

: «c 4 )
° ( M1)

CNS COE 2710

20056/1/26 MPGD @RCNP, (  CNS)



CNS GEM

- GEM

CNS+

20056/1/26 MPGD @RCNP,



GEM
-

/1\
HY]——eeeeeecccessosceee Nesh
HV2 — 1m0 3mm

io0MOO =—

1

1OMQE i T 2mm GEM 3
10M [———

] GEM 2
10M MO 2mm
10M :I 5 GEM 1
1IMQ mm
10M PAD

- VME ADC PreAmp<J

y

20056/1/26 MPGD @RCNP, (  CNS)

[Tl



GEM

Ar(90%)—CHA(1O%)

Gain ——— -
10% ‘i 3 GEM -
o .‘ w 2 GEI\/I

S S B

-
n i i i i
Wi | I L gy 1
1] EF] i ti] 1] =11 il £ sl e H

Ar(70%\ CO (30%)
Gain om :

104 3 GEM ! 2 GEM

M.Inuzuka et.al. NIM A525,529

[V]

20056/1/26 MPGD @RCNP, ( CNS)




GEM

- Charge up

20056/1/26 MPGD @RCNP, (  CNS)



__Voltage dependence |
‘: : : : : : : : : | After correction (CNS-GEM) |

11

n
=

1.08
1.060

Ar-CoO,

Absolute Gai

1w 1.04
1.02
1
0.98

096"

E{'IE{'I'-}-}J}+'+E

0=

0.94

062

IIIIIIIIIIII III IIIIIIIIIIII III IIIIIIIIIIII
o Mo 20 330 340 350 360 370 3EO0 300 400 Hhaur)

V_GEM (V)

. CERN 1.7
. 10

20056/1/26 MPGD @RCNP, (  CNS)




By

1.2

E:fﬁfﬁffGé'l'hffffffffﬁfﬁﬁﬁfﬁfﬁfffﬁfﬁﬁﬁfﬁfﬁffﬁffﬁﬁﬁffffﬁfﬁffﬁﬁﬁf?’ﬁ@?fYﬁfféfﬁfﬁffﬁfffﬁfﬁfff

160 . = ‘; ;g ‘ ‘ - .............. ...... ;I ..... E . ......
12 S T " ......... I . B i o

i
160

(p)/
(M

t {hour)

20056/1/26 MPGD @RCNP, (  CNS)



|On feed baCk

X
X GEM Mesh HV (Ic))fwmmmmn  Mesh
Pad (la) mesh (10)
GEM

F Feed back
Veem(GEM ) -
Va(GEM Mesh  (3mm) )

X

(la) | ——

20056/1/26 MPGD @RCNP, (  CNS)



la, Ic Veem Vd=100V,150V

By
14 current I-VGEM
@ Ic,Vd=100V
® |a,Vd=100V
12 A IcVd=150V
* 1a,Vd=150V
_10
<
=
2 8
<
S 6
5
o
4
2
0
340 350 360 370 380 390 400
VGEM(V)

20056/1/26 MPGD @RCNP, (  CNS)



F  Veem
vVd=100V,150V By

ion feedback F

[L\\B

F-VGEM * F(Vd=100V)
= F(Vd=150

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

345 350 355 360 365 370 375 380 385 390 395
VGEM(V)




la,lc Ed
VGEM=350V,360V,375V

By

lc-Ed # Ic,VGEM=350V
® |c,VGEM=360V
A IcVGEM=375V
+ laVGEM=350V
B laVGEM=360V

A laVGEM=375V

0.0

0.20 0.40 0.60 0.80 1.00 1.20

Ed(kv/cm)
2005671726 MPGD @RCNP, (  CNS)




20

Ed (kV/cm)

F Ed
VGEM=350V,360V,375V oy
F_Ed * d=350V
0.7 = \Vd=360V
0.6 A Vd=375V
y 05
S
cé 0.4
(<]
203
c
{S)
0.2
0.1
0.0
0.20 0.40 0.60 0.80 1.00 1.20




Maxwell

By
Garfield Simulation

Mesh CERN CNS
20056/1/26 MPGD @RCNP, ( CNS)



CNS

By
o 1
e GEM - 340V
- - 1000@3
-1
e Drift 2 450V for 3mm

— iIon feed back

CNS

20056/1/26 MPGD @RCNP, (  CNS)



- CERN GEM
20056/1/26 MPGD @RCNP, (  CNS)

CNS



Drift Avalanche

e Garfield

Drift

20056/1/26 MPGD @RCNP,

By

i)

A

i '...-._ “TE :
LI AF 1 l"'-?;'
B -;_}f-'. 1 »

LS Jr

i ¥ Tl
x'{f:‘_

Avalanche

(  CNS)



o 100 100event

GEM GEM

400000
Gain 40 (400000/(100*100))
(lon feedback)
450000
lon feedback (F) 1.1 (450000/400000) (
1

20056/1/26 MPGD @RCNP, (  CNS)




e 300V V

gain vs Vgem
=
5 L

Snnflnnnnllonnnllonnnllananllnnnalaonnnllnnonnlonnnllonn
300 305 30 M5 3 325 330 335 34D
Vgem[V]

Gain 4 Drift field Transportation
Study
Operation Optimize

20056/1/26 MPGD @RCNP, (  CNS)



Csl cathode

Toedy
CF4radiator
. ‘C‘

Stl’lp Pad m-::.uuam o o o o o mesh
PHENIX Window = @ﬁ@ E—GEM csl
less Cherenkov

/|\ Emnsfer
%&%6%@% & 2
— GEM / GEM
———— (305

— GEM Csl
— Radiator References

CF4 1. NIM A523, 345, 2004

Radiator 40 p.e. 2. NIM A546, 466, 2005

20056/1/26 MPGD @RCNP, (  CNS)



CSi

Cslk  measured gquaniem |:Hi|‘:ll_‘:r|-:al I

£ r
Taof NRLROETR | o -
& |
[ %] o
SHReflective - CsI
da
E WiS<EPH .:1%1." MHEL-R TR % @
£70 n !‘.-
= L _ | | 2 | ity
UEU_— . 1 P | Reflective Transmissive Semitransparent
i B Transmissive
50} :
E - Transmissive - -
e [ | By weitzman Transmissive
o IST )
:{']'_ '. #‘ _J_ and K.T. McDomald-57 [15234) —_—
3 ‘ Semitransparant .
20f a“ L e photon feedback
m .-’.,.l-,‘
I r'J":II ?I |:I.IITEE:- 1 1 GEM CSI
B 11 12 13 14
Photon energy teV]
CSI
20056/1/26 MPGD @RCNP, ( CNS)



Csl

« CSI GEM

— GEM

Cdl

Ni
EEEE
u

20056/1/26

MPGD

Csli
- a few x 10-7 Torr
GEM Csl
Csl
Csl
GEM
Quartz
A A

@RCNP, (  CNS)



 CSI

— UV
o
1 50 300 nm
0.2nm
CSI GEM Handling 115 400 nm
Scheme

20056/1/26 MPGD @RCNP, (  CNS)



PMT Signal

Trig  Dizplay  Cur
24 Jan OB 27:16:42

Position
49.0

Scale
a0.0ns |

IMeanicy  19.37mv
1u: 19.711754m

IpMsictr 35.39my
| p: 35 4610839m

IHitzHs) 40 .3 1kKhits
p: 36.377315K

M 20.0ns 25.0G5% ET 40 .0pz4at
4 Chl ~ -24.0m %

20056/1/26 MPGD @RCNP,




Csl (Stony Brook

Objective: To develop and test the technique of Csl evaporation at Stony Brook
for production of Csl coated GEM foilsfor HBD prototypes and possibly even the

final detector.
Method
* Use high purity Csl (Scintillator grade)
* High Vacuum (1E-7 Torr) [diffusion pump w/ N, trap]
* Thoroughly clean vessel and all components

o> ® Bakethe Cdl

*Mask substrates

*Evaporate very small amount of Csl
 Thisvaporizes any contaminants on molybdenum
boat and/or outer surface of Csl crystals
 Vessel walls coated with Csl will also act as a “ getter”

* \Warm up substrates before, during and after evaporation
*\Withholds water and contaminants from condensing onto
the substrates before deposition, and onto the Csl after
deposition
* Thickness monitor
® Quartz crystal oscillator, Al foil control substrate
M Transportation/ Storage of Photocathodes (vacuum, gas flow)
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