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Motivation @%

Florida Tech

A Cost is one of the biggest current issues for
the CMS GEM upgrade project

A The single-largest budget item in the current
GEM budget estimate Is electronics:

~3M out of 6.4M total (TP CMS IN 2012/001)

A Clearly, we should seriously look for ways to
reduce the electronics cost Iif possible

I One potential real cost saver would be the
significant reduction of readout channels
Y Can a zigzag strip readout help with that?
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Previous Work @ BNL

Zigzag strips: Previous exp. studies show <100 pm resolution with 2 mm strip pitch is possible:

Florida Tech

100

2mm| o]
__ 60 -
£ 40
— o 20 A
y —05mm £ 7
—— T S .28000 3500 4500 5000 5500 6500 /7000
— lanche == *Z -40 - / /
O -60 A
-80 -
-100 NL
> ) Reconstructed Position [um]
X (measured coordinate)
Concept:

A Charge sharing among adjacent strips allows quite sensitive position-interpolation in x-direction
A We are sacrificing the measurement of the 24 coord. (y) to gain precision in the 15t coord. (x)

A CMS GE x/1 detectors are currently intended for 1D-coordinate measurements, so the zigzag
approach is applicable to these detectors
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Zlgzag strips vs. straight strips @%
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_ Pitch [mm] Typical Resolution
[Lm]

Zigzag strips & analog r/o 2.0 80
Straight strips & VFAT 0.6 300
(current design, short end)

Improvement factor 3.33 3.75

w/ zigzag strips

Canreduce #of & Improve resolution
readout channels by factor 3-4

(and electronics

cost) by 70% of

current design

A Afigure of xm&B=LA50: 3. 33
~ Potential for order of magnitude improvement over current design
Y Well worth a try!
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Zigzag r/o PCB (10cm x 10cm) @%
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PCB with
solder finish

/

LEMO footpads =

Readout Board

for std. CERN
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Triple-GEM Detector

. APV25
- Hybrid
J (using only 38%
of 128 ch.)
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Solid ground plane on the back side.
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