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Motivation and Role of Tracker

331 LYSO Crystals

Tracker Suport

* The tracker will work as trigger, requires fast response
* Will combine ATAR and Calorimeter hits, requires good spatial resolution and
pileup resolution
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Key Performance Parameters

« Time resolution in the order of ns

» Spatial resolution in the order of 100 um
« Efficiency >=99%

 Very low material budget

e Minimum dead material

» Detail simulation is required for the exact number and allowed limit
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Why MPGD Technology

« High gain (~ 10%)

« Good spatial resolution (<100 pm)
« Good time resolution (~ 5-7 ns)
 High-rate capability (~ 1 MHz/cm?)

o Ease of deployment
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Micro-Resistive WELL

Top Copper (5 pm)
Polyimide

DLC layer (<0.1 ym)
p~10+100 MQ/C]

PCB electrode

|J.RWELL schematic (Ref: Bencivenni et al. 2019 JINST 14 Po5014)
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Initially the R&D started for micro-resistive well (WURWELL) detector

Two layers of the uURWELL technology was planned

- URWELL stage

Capacitive sharing stage
— Mostly copper, Kapton
and insulating material

— Readout stage

Induced charge is shared between X andY readout plane through the capacitive charge sharing

Introduces material layers for readoutcolizboration meeting, UBC, 710 January 2025
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Micro-Resistive Groove

» Micro Resistive Groove or pRGroove is a
member of the Micro Pattern Gas Detector

(MPGD) family

- The amplification region is of groove shape
rather than a well

- Groove cathode top and anode are used to
get 2D hit information.

- uRGroove has energy resolution around
25% at 8 keV.

MRGroove schematic (Ref: Tian et al. 2024 JINST 19 Po7031)
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Feasibility

* CERN has built and
tested cylindrical
URGroove detector

* UV readout scheme

* Material budget is
0.23%X,

R mKapton/ND Rohacell foam V strip film » Det.U-strip film

v’ Total material budget: ~0.23%X,

Ref: Slides by Louise Viezzi, Serge Ferry, Rui De
Oliveira

CERN MPT workshop, DRD1-WG6, 20/06/2024
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Material Budget of the Tracker

Cylindrical pRGroove

Structure

Material Thickness (cm)

Material budget (X0)

Drift electrode

LMB-GND —
Polyimide (X0=28.57cm) 0.0025*2
Glue (X=20cm) 0.001*2
Rohacell (X0~ 689cm) 0.2
Cr (X0=2.077cm) 0.00002*77.33%

0.001138%
0.0175%
0.01%
0.029%
0.0007432%

Gas volume

Argon-based gas mixture (X0=11760cm) 0.5

0.00425%

Inner cylinder
(uRGroove foil)

1/8/2025

Cu (X0=1.43cm) 0.0015%65%
Cr (X0=2.077cm) 0.000001%65%
Apical (X0=28.57cm) 0.005*70%
Glue (X0=20cm) 0.001*5
Kapton (X0=28.57cm) 0.0025*2
Al (X0=8.892cm) 0.0012*(33.6%)
DLC (X0=12.13cm) 0.0001
Polyimide (X0=28.57cm) 0.0025
Rohacell (X0~ 689cm) 0.2
LMB-ground ---

0.0682%
0.0000313%
0.01225%
0.025%
0.0175%
0.00453%
0.00082%
0.00875%
0.029%
0.001164%
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For one layer 0.23% of X,
Two layers will be 0.40% of
X

(0]

Presently in simulation the
material budget is

provided following the
planar PCB based design.
The Copper layers have
been assumed to be
continuous, in reality they
are not.

Ref: Slides by Siqi He, presented
at 16 Pisa Meeting 2024 -




Efficiency and energy resolution

The PIONEER tracker hits are few um apart =i T
from each other and total 2 hits will be E
registered

Not sufficient to make a track on its own,

but useful for reducing pileup

At least one hit in the tracker will be
sufficient to help in this direction

Each uRGroove layer has 97.9% efficiency _
At least one tracker hit is 99.95% HV on uRGroove
Energy resolution ~26%
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Ref: Slides by Sigi He, presented at 16%" Pisa Meeting
2024
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DAQ system

* VMM3A front end cards
* Continuous data acquisition system
* Needs a separate LV supply to operate and a dedicated cooling system

HDMI Clock and Trigger
(Stage D) Fanout (CTF)
. Ethemc: Network switch
(stage F) (stage G-1)

RD51 VMM Hybrids

(Stage A to C) DAQ Computer

Digital VMM Front End (stage G-2)

Adapter (DVMM) Concentrator . .
(stage E-1) (FEC) (stage E-2) VM |V|3A card and dimension

VMM and SRS system
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Towards Demonstrator

« For the demonstrator we are planning to go for the complete design.
» Will try to implement full electronics.
 Performance on the detector

« Integration with other DAQ system will be studied.

Idea for demonstrator
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Next step?

- Discussion has been started regarding pRGroove.

- Proposal under preparation to get two uRGroove detectors to carry out tests at
SBU.

- Meanwhile, toy models are being prepared to understand best way possible to
built the tracker, irrespective of the underlying technology.
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