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A design of the FoCal-E pad detector

A tower of the FoCal-E pad detector prototype, called “mini-FoCal”,

has 20 silicon-pad layers with Tungsten alloy plates. The front-end
electronics would be attached on the top side of the tower.

The number of

Si-pad cells is
3,840 in total.
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A new Si-pad sensor

A size of the sensor: 72 wire-bonding-pads in red were used.
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A design of the FoCal-E pad detector

A tower of the FoCal-E pad detector prototype, called “mini-FoCal”,
has 20 silicon-pad layers with Tungsten alloy plates. The front-end
electronics would be attached on the top side of the tower.
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Can we reuse Mini-FoCAL for RHICtH-II7

Need to align mini-FoCAL vertically to fit in the ZDC space

nnot avoid interference of
adout circuit and cables

th beam pipe

Read-Out

Mini-FoCAL



Difficulties to customize mini-FoCAL?

Customizing the mini-Focal to fit-in ZDC space at RHIC
« Cut Tungsten plates into 10cm x 10cm pieces

« Disassemble silicon pads and tungsten plates by resolving
glue

e New frame structure to assemble the 10cm x 10cm tower

These are already big deal and risky operation. Not sure if we
can take advantage of reuse of mini-FoCAL.




Alternative Solution ~Next Round Prototyping

FULL FoCAL
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Prototype is to be made in 2020 (~ 2021)?

\ 20 layers
—
=8 cm
Module:

* 5 Si (individual wafer)

* Ox8 per sensor 1 cm? design M

* 360 channel/module = 5 HGCROC
Cost: 2000kCHF PAD, 550kCHF ROC Readout from the side




Apply next prototype for RHICT-!

Again vertically aligned
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Looks like this fits better as RHICf-II

/DC acceptance

Readout won't interfere with
~~ beam pipe
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Beam
line
direction

01/14/2020

11 modules

320 um

Module:
Composed of 18 + 2 MAPS layer

Composed of 5 pads sensors + associated FEE-PCB
1 FEE-PCB linked to readout PCB (Aggregator board)
Si-pad:
Built up from silicon pad sensors with a granularity of 1 x 1 cm?
Sensitive area of g x 8 cm? for each sensor: total of 72 pixels
FOCAL meeting 3



Acceptance Gain Compared to RHICT

RHICf acceptance

C RHICT _ RHICH | | RHICf
éﬁﬂmlllomli'm 6.0 ursd .gsnn;ﬁoml 'mm 00 . 18.0m from IP L 180mfroml
100, Crossing an ura 100 - Cressing an urag
4 Dem:to? posgmon 7.4 mm ’»ﬂ )

100, gm::g? ;ﬁlﬂtﬂ@um 100 Ctouing::a ; . :
«of 10Cm v 50 50— g ' 50 ' S
4 7 .' L | ! L .
_--U ------- ---— ----- F--- ---------- F---_--._-—_-- -------- T---- -----

_100 100 -100; 100

l Ad. A b b ) 4} LA 4 b 3. 4 A & AL A DA A L 40 A 1 1 ll-l l 1 AL A bt NI 4 4

300 80 0 50 300 100 50 0 50 100 100 50 0 50 100 100

Beam pipe size

20 layers

Fill 21145 Fill 21148 Fill 21149 Fill 21150

11

— Series of dedicated position measurement becomes one shot measurement!



10 Asymmetry Preliminary Results

Improve statistical error drastically
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RHICT vs FOCAL Summary
I S T

Acceptance Acm x 4cm + 2cm x 2cm 8cm x 9cm x 2 units
Radiation Length 44X, 20X,
Interaction Length 1.6 Ay ~0.8A 7

Position Layer Resolution 100um ~10pum?
Energy Resolution <3% 3.6%
Position Detector GSO-bar MAPS(Under development)
[ GSO-plate 0 1 2 3 4 5
Arm1 calorimeter — Gfi;‘i‘:; hodoscope — RH|Cf

20/40mm

FoCAL
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Production Cost

Silicon Pads 95,000 JPY

Tungsten 110,000 JPY
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Summary

 Mini-FoCAL prototype detector is available in Tsukuba, but it
is not feasible to reuse for RHIC—II running.

* Post mini-FoCAL prototype which is under development fits
nicely to large acceptance RHICt-IIl demand without

interference with beam pipe.
« Statistical advantage of FOCAL prototype is significant.

« Position detector MAPS is underdevelopment as of now? Can
it be in time for RHICT-Il run?



