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Introduction : tracking at e+e- colliders

The ’g__H_igh Energy collider will be an e+e- for Higgs precision studies

e

EUROPE cLIC FCC-ce ILC environment is best suited for a
TPC as main tracker.
ASIA ILC CEPC

New technology standard technology  Adaptation would be needed for
+ : polarization possible +: high luminosity Other maCh INes

Upgradable in energy Limited in energy
Large tunnel

Perspective : hh



Charge spreading by resistive-capacitive anode

Standard scheme New scheme
Negative HV e grounded mesh Detector frame
_‘l sadiered ayer for capsulation is also grounded
////////////// l
7 |
‘ PCB
_ o | Metal back frame |
The RC continuous circuit evenly "
spreads the charge, allowing sharing DIC-coated kapton Positive HV
on anode

between neighbouring pads
New scheme, to reduce distortions at the edges of the modules :

mesh
p(r,t) = exp[ = RC at the same potential as the frame, and resistive anode at the +ve HV.
Also encapsulation reduces the EMI.
e - Another advantage: the amplification field can be tuned
E: i‘;g:;iar:z:/tmg o independently of the drift field, providing flexibility.
The gains can be equalized while keeping the drift field very uniform.

M. Dixit et al.



Beam tests

This new scheme was applied in 2018 to

- T2K (D. Attié, previous talk, and A. Delbart, VCI)
and to
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- ILC-TPC (this talk) : beam tests at DESY,
November 2018

First resistive bulk for T2K/ND280

Pad PCB covered with 70 um insulator
+ DLC on kapton.

The DLC foils (2.5 Mohm/sq) were not
very good (runnings), except one

New modules are numbered E1, E2,
E3, E4 in decreasing quality order
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Residuals of the fitted track (after iterations
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Take the geometrical mean between resolution including and excluding the hit in question to get an unbiased result



Uniformity of the charge spreading

Width parameter of the PRF (mm)

row index
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Position resolution
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Mitigation of the distortions at module edges

track distortion in r¢

By grounding the mesh and E s | ]
encapsulating the anode at a positive £ D T. Oggwa, S. Ganjour

potential, the amplification plane is R “-Eﬂ"ﬂﬂ ]
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an almost perfect equipotential, § or LR e R Nt s
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which allows the E-field to be very st o

uniform, even close to the module | 2= 100mm ]
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Conclusion

The new scheme of encapsulated resistive anode Micromegas gives
very satisfactory results (stable operation, suppressed distortions,

increased flexibility)

Thanks to my colleagues D. Atti€, S. Ganjour, T. Ogawa,
M. Riallot, X. Coppolani, S. Emery, Huirong Qj,
| J.Timmermans, M. Titov, R. Diener, V. Prahl and O.Schafer
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