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Physics motivation

® Muon Tagger
« 2023FDLHC v I L — RICEDETHIEICEA
9INE
e 2.7<|n|<4.0=E—ALJ/\ATH520~90cm

® 2.7<|n|<4.0&EWV\SIRE
o FRUNGEILC[EIRF(CIEER ORI FHAST
- Sl — bOBEHE/\W OIS > R ~100kHZz/cm?
FICERPEFEST TR
MPGDDIZE. EiERPHF(IHEDIRR
o AR S—)LTEDMEEEHRDERN

® Requirements for Muon Tagger
> FBEuUmM®OGranularity © 2R oset U
> = U VRETHRITE. 9105 DRuUn
> 1>)\2 bidDetector, Thickness<5cm

05/12/2015

MPGD2015@J5 K

| DEAETE o, S

Inner tracker

_ calorimeter " Uik

C . (1* tracker)

ARSI

KOBE
! e
Science

End-cap toroid {(ECT)

]

NN gtagger\ Al warm toroid wn |

|

]

-

—i
— = == — — - - — -

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



Muon Tagger&E L TO u —PIC

® H-PICOWW\ECS
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® Resistive p-PIC
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New material for resistive electrodes g@??“

® Sputtered carbon has been developed and

—  Substrate and film growth
StUd|ed |n KObe Un|V (2013"’) Sputteriﬂ [ " |_ Fhu:utu:ures.ist .
Gas — — reverse |:|a.|tte o
. Amorphous carbon (mixture of SP2 & SP3) is c0 X T f
0]
formed on the substrate _ Art \ OOOOO Substrate (polyimide)
« Very precise pattern can be formed easily , !
with lift off process T _
— Sputtering Target {:ﬂrbﬂn

———_Sputtering_—

‘ Substrate (polyimide) \

Developing the resists

‘ Substrate (polyimide) \

3D image of resistive u-PIC
Left: Carbon polyimide, Right: Sputtered carbon

200.00um
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Properties of the sputtered carbon

v Fine and uniform pattern. Be-Sputter Coj Ltg
« Enough to achieve granularity of ~100um. X
v" Wide range of resistivity control is available
(50k€2/sq.~3000MQ/sq.).
« Thickness control
« Nitrogen doping
v Uniform resistivity.
v' Strong attachment on substrate.
v Large size available (>2m)
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Production

1. Top substrate 25um double sided kapton

2. Pattering cathodes using double side mask
3. Thick plating on surface

4. Etching and plating for top anode

5. Laminating under substrate

6. Laser drilling and plating for anode connection
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4. Copper sputtering for anode connection

1. Laminating 75um dry resist as under substrate

2. Photo mask & exposure 5. Nickel plating

3. Developing 6. Carbon sputtering with liftoff
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» Readout pitch:400um

» Detection area:10cmx10cm, 256strips

> Pixels are well aligned in the entire
detection area.

» Carbon sputtered cathodes are well formed.
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® Gas gain measurement using >>Fe source
« Gas mixture: Ar:C,Hs = 90:10
« Drift field: 2kV/cm
« Cathode HV: -500V ~ -700V
« Anode: Ground
« Readout: Cathode pickup electrode
Preamp: ASD
v 1OOOOL,U:0)7/I’/%': EERK !

Gain curve

o LW DhERER
. Anode(:)ﬁ‘d‘)bb“%ffdb\
« AnodelCEEZEMNITEIHES T FHILNERZ RN Gain variation
o X#RZEREE U7 D EGainhyiEd LT

Anode signals cannot be seen

100
400 450 500 550 600 650 700 750 800 850

Cathode signal HV [-V]

o Within 10min after source on ¢ More than 2 hours after source on
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&, Carbon sputtering with liftoff
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Cathode: Sputtered carbon Cathode: Sputtered carbon

Top anode | I

Pickup electrode pINn Pickup electrode
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Ar:Ethane=90:10
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Readout:Anode
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® Summary
v ATLAS= 1 —A> A~ —MmEF(CResistive p-PICEFH
v IKIEBMR(CRZR R WA
v JO5023>208ECKIDIOXI0cmDEEI TEITILD T S A A2 bV ENTE
v AF1E10000 xRk (Ar:C,H,=90:10)
=31 —ARB(IC(E T

® Further prospects
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