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A high eta forward muon trigger and tracking detector for CMS
Archana Sharma
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Tests with candidate technologies
Micromegas and triple GEM

From G. Croci’s slides WG7 session

Decided to go for large area triple GEM detectors

* Efficiency studies

* Gain curves

* Rate capability

* Discharge probability

e Comparison of gas mixtures
* RD51 test beam in October

Discharge problems
using Micromegas
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Prototype design
For replacement of a Re1/1 station
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MAMMA R&D progress report

Venetios Polychronakos

Micromegas telescope (3 ¥y stations)
‘Old” CERN detector + résistive detector + (standard)

Mew CERN detector - - . .
probe detectors.
with T2K connectors Gassiplex readout ACU "u‘l t] E S I n 2009

" Test beam runs in H6 at CERN in Jun, Jul, Nov;
combined effort with Saclay & Greek groups

= MM performance with/out isobutane in Ar:CO,
Beam = Study performance of MM with resistive coating
=  Timing performance

= Neutron beam at Demokritos
» Towards specification of front-end electronics

T2K electronics H6 SETUP in June . TDWE] FdS 1HrgE‘r Chamber SiZE



Discharge problems
And solutions

* Micromegas are different from wire chambers

= No wires to break
= Spark rate in test beam (10-20 kHz/cm?): < 1 Hz
= Many sparks over test beam exposure, no damage

» Sparking leads to a partial discharge of the
amplification mesh => dead time during charge-up

» Different spark reduction options under study
» Resistive coating (Saclay + CERN)
* Mesh segmentation
* Double step amplification (GEM + MM, MM + MM)
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Plans for near future
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MICROMEGAS station
with two precision and two pad/2nd coordinate planes

10 mm
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5 mm drift space
(Precision plane)

| Honeycomb support structure

Drift electrode

= PCB with bulk micromegas on both faces

Try different front-end electronics and readout (T2K, TRT, BNL, ...)
®  Aim for specifications for readout electronics by spring 2010
Continue study of spark reduction/protection
Evaluate 1.5 x 0.5 m? prototype (test beam starts this week)
Design of CSC-size prototype in fall 2009; to be constructed in
2010 (at CERN and possibly in industry (BNL))
a) Single plane (1.2 x 1.2 m?)

b) Chamber with several bulk micromegas for precision/trigger/2" co-
ordinate planes

Start work on integration in ATLAS ...
» Aim for a realistic layout for the ATLAS upgrade Lol in 2010



Micro Pixel Chamber for ATLAS muon upgrade

Atsuhiko Ochi
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Gas gain

Micro Pixel Chambers

Some properties

.. :No0.12.2004/10/05 ... .....
oo @ NO:10-2004/05/13 -

| 1 IIIiIII |
400 420 440 460 480

1 1 1 1 I 1 1 1 1 1 1 I 1
500 520 540 560
Anode voltage [V]

MSGC u-PIC
Maximum 1700(with 50000 (with
gain capillary) mesh)
Stable Gain 1000 7000
Long time >30 days
Area 10x10cm? 30x30cm?
(300pm
possible)
uniformity (o) ~35% 4%
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* Not very large (up to 30x30 cm)
* Need tiling to cover large areas
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Detector development projects in Budapest
Gergoe Hamar

ALICE VHMPID (THGEMsS) NAG61 centrality detector (GEMs)
NA61 SHINE

Target

o Time of Flight
Projectile ~~— Detectors
Spectator - e

Detector




High momentum trigger detector

* Four layers of fast position-sensitive
detectors

* THGEMs and MWPCs tested, but not
fully satisfactory

* GEMs or Micromegas considered
(prototypes foreseen for 2010)




cnirmes

e>-Bem o

UPSTREAM VIEW [BEAM DIFIECTIDNl

Readoul pads (NAE1 FE electronics)

. Feadout
P " T chamber
- (GEM ar
MWPCE
: : Gas
C. envelope
o Outer
R field—cage
oA ’
N U I - "Ag;:.-rb&r
;Tal'gﬂ._ - layers
I R 1 {innet
field-cage’
12=15 cm
1-2 mm PET material traversed, single sample
2000 T T T T T T
1800 Pian -
1500 F Proton g
1400 | _
1200 =
1000 _ g
800 | | e 4
800 || L e e
400 - | LI -
200 | , E
0 rr L s i el 1 ]
0 10 20 30 40 50 60 VO

Ceposit (keV)

Entries

Principle of
operation

Simultaneous measurement of
dE/dx and range: energy and
identification

Intervals in particle range
defined by absorber layers
(constant thickness to be
traversed)

dE/dx measured over order
of 1 cm in a small TPC
(field cage printed on absorber)

Electronics: same as for NA61!

8-12 mm material fraversed, two samples

1600 T T
1400 -
1200 |
1000 -
8OO -

200 - |
I 1 ™ 1

F"blurl
Proton

L

0 5 10 15 20

Depaosit (keV)

Aadial pad
Alruching

Cpbaonal
Integraied
B posdicn
dedachor
G Eridbpe
[ ToF view | =T T Pladal pad slruchure
3 : e T iin b optimized)
=
- x"‘“—-..__
i’ ! Y (as enwsiops,
/ "-__‘.ﬁulnr [HEEe
/ \
Beam —
:nlrannu_l.‘lllr - o ""\,
win dow e Y
it = \
¢ ! | X
f ’ PL Y
Y - s : = \

Y [ Absiathar X
| cpening
2 5 in TPE /
accspiante /!
145 degraec) f



THCOBRA, a thick hole structure for IBF reduction
Carlos Azevedo

IBF reduction is important
for gaseous photon
detectors and TPCs

Two scenarios considered:
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Measurements on THCOBRA1
IBF vs V¢
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Simulations on flipped THCOBRA
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Detection of Cherenkov light with Csl coated triple THGEM
Paolo Martinengo

Prototype layout

Beam

NE/CH4 90/10 | \i 4 mm CaF, window

Cherenkov light

Drift mesh

R/O pads 8xB mm?

VVVVVVVVVVYV

Front end electronics

(Gassiplex + ALICE HMPID R/O + DATE + AMORE)
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Update on the triple GEM detectors for muon tomography
Kondo Gnanvo

Incoming muons (%) (from natural cosmic rays)

Construction of 10 30x30 cm
triple GEM chambers for small
scale tests of muon tomography
principle.

Micro-pattern
detector layers for
tracking muons

Started early this year, should

be completed within few
months.

Main idea: Multiple Coulomb scattering :
is basically proportional to Z, so we can |  batter than 100 um
use it to discriminate materials by Z

z:y:x:parameter
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STAR Forward GEM Tracking Upgrad

Douglas Hasell




CCD surface scanner to assess foil quality

Found some minor differences between
CERN and Tech-Etch GEMSs, most of which
are due to difference in image transfer
technique.
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APV boards

/ Gas enclosure
_ Readout Board

4" / GEM foil #3

GEM foil #2

GEM foil #1
HYV foil

Gas enclosure

Stretching jig similar to Frascati design.

R-phi strip readout board, still figuring out the charge sharing
between strips.

Plans to package APV25 chips to avoid interconnection issues.



Resistive layers, grids and plates
Imad Laktineh

Resistive electrodes can be useful for charge spreading and quenching discharges.

Graphite 400K Q/o
Licron : >20 M Q/O
Statguard few M Q/o
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Colloidal graphite:
Suitable for silk-screen printing, and rather uniform.
Requires a heat cure at 180°C.




