R&D sensors
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Tests
What's next

Aurore Savoy-Navarro, LPNHE/CNRS-IN2P3






Presently new: HPK pstrips, 6 wafer, but:
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New technological approach: 3D Planar pstrips:
Edgeless (hermetic), Low V, Lower Thickness, Faster, Rad hard, expected 03/08
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And also pixels:

SiLC has been proponing since its start to let open the possibility to use pixels in
certain region:

Presently considered

1) Pixels for the very forward zone nearby the vertex detector

2) Pixels in the overall internal region both central barrel and all very forward disks
meaning an extension of the vertex region

3) Further on??? (see C. Damerell and Stepanov)

The developments are done within the present vertex detector R&D
collaboration.

The main emphasis is on DEPFET because of the people from SiLC
collaborating also this R&D activity ( IFIC-Valencia and CU Prague mostly)
There is also a growing interest on the 3D pixel technology, starting from the
expertise at CNM-IMB/CSIC and VTT and other teams now joining.

The possible use of pixels will be also an important factor to be taken into
account in the optimization studies.



COLLABORATION HPK/LPNHE-IN2P3 s
Goal: develping new routing and inline pitch %%

Technology for FE chip onto the strips(NdA + MTA) =
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1st approach (2008-2009):
Chip directly routed onto the strips by bump

bonding
HPK: sensor + bonding of the chip
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Air dry cooling system (OSU
or just an insulating frame

Aluminium Cooling Base

Carbon Composite Material Box

C composite
material
insulating

box

Double-sided honey-
comb Carbon composite
material

Prototypes for test beams:

» Large size support structures
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Cﬂ';*f;‘ﬁg"'* Both prototypes include working
' on new modules starting with
lighter module structure at first .
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Test with of the Silicon Envelope

with LCTPC in 2008 at DESY:
Modules(HEPHY), structures(IEKP)
¥ final electronics (LPNHE)
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INTEGRATION & OPTIMIZATION:
TRACKING DESIGN is a CRUCIAL ISSUE
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ALL (MOST) DETECTOR
CONCEPTS INCLUDE
SILICON TRACKING

ALL Si TRACKING

Main goals:
Best performances and
Lowest %X0 everywhere

(or quasi everywhere) GASEOUS CENTRAL TRACKER?

(+ Si tracking? What Si tracking)
ALL SILICON TRACKING ?




Q1: all silicon versus hybride gaseous + Silicon

From microstrips tiles
to the all-pixel variante
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How they compare in the various tracking
] Regions, especially:

" Who wins at large angles?

Pros and cons of each one and how to

| _ Improve them.

[T What technogical choices?
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The coparison of tracking a Momentum Resolutionvs P o
performances between gaseous
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Also various technological
possibilities.

ALCPGO7 - C. Gatio

October 22nd, 2007 8 25







LDC Silicon system: Silicon teams from LDC and GLD
are participating in the SiLC R&D
Collaboration.
As a result, the Silicon tracking systems
in both concepts have evolved jointly;
the only main difference is SIT vs IT

l

July 18, 2007,Yasuhiro Sugimoto, KEK

Sub-detector LDC
Vertex det. FP CcCD CPCCD/CMOS/DEFPFETISIS/SON. ..

Siinner tracker Si strip (4-layers) Si strip (2-layers)

Si forward trk. Si strip/pixel (?7) Si stripipixel (?)

Main trk. TPC TPC

Additional trk. Si endcap/ outer trk. (option) Si endcap/ external tri.




Q4: The internal region in the hybride gaseous +
Silicon case, how many layers, resolutions, technology...
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Decision yesterday at the SiLC meeting at this conference:
A joint task force to compare the different cases identified as the most relevant
(benchmarks) and work jointly even if not with the same tools (to start with).






Photographs by F. Kapusta



Control signals + Power + Data

Control signals « Power + Data

Control signals + Power
2 analog oufputs
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This card was duplicated
for the two 130 nm modules
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Test running and data taking

V= i i

Photographs by F. Kapusta
TILCO8, 3-6 March 2008, SiLC



The beam is on : the VA1-3CMS is responding S/N ~ 15

Signal Studies (VAL 1) : 4VAI-CM5 I HU

Hgea o o s

Analysis by W. Dasilva and F. kapusta
TILCO8, 3-6 March 2008, SiLC
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Propesal submitted to the CERN SPS Committee for
A beam test at the CERN-SPS in 2008 &v-
SiLE R&D Collaborarion
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Tests of
structures

| Combined tests with

other sub-det.



Perspectives cont’d

SILC is a transversal R&D activity

It intends to play a major role not only on the development of
novel technologies needed to overcome the challenges ahead
of us,

But also to study and compare the tracking alternatives
proposed for the ILC with a joint optimization task force

This workshop played an important role in reinforcing the
will some people from the 3 proposed ILC detectors have

to collaborate with a joint simulation tracking effort :
Sharing tools and expertise (see discussion at the SILC
meeting yesterday).

It will be benefitial to help in the processus of validat lon,
Loi's etc...in front of us.

Same for combined test beams especially those at FNAL
next year.

SILC intends also to further exploit the synergy with other
machines and HEP domains , especially the LHC and its
upgrades.



Launched January 2002, Proposal to the PRC May 2003, Report Status May 2005, ILC tracking
R&D Panel at BILCWO07 February 2007, next PRC Status report April 08

This brief review is an attempt to present all the SiLC colla borators
hard work results: Many thanks to all of them!




