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mm) Allow Stable Operation.

== Environment friendly.

— High efficiency.

mm) Excellent spatial resolutions.

=) High granularity.

=) Resistant to Radiations.

mm) Reasonably priced for large projects.

mmp The MPGD technologies in the CMS
experiment is crucial for achieving precise
and efficient particle detection and tracking.

Compact Muon Solenoid

Gas Electron Multiplier
(GEM).

Types of MPGDs
i)

MircroMegas Detector

M-RWELL Detector




We will consider only p-RWELL in this analysis.



* Resistive MPGDs under active
development is the u-RWELL.

* Use Resistive layers for the
measurements of gain.

u-RWELL Detector CMS |

« Single Amplification stage.
 Higher Gains.




Detector Construction <

* Prototype surface of 20x20 cm?
* Gas Medium (Ar:CO0, [70:30).
* Core of the detector: Printed Circuit Board

(PCB)' Top Copper (5 pm)

* Tiny hole well matrix polyimide foil Polyimide SRR ECE
covered with copper (Cu) on top used for Pitch 140 pm
Amplification. DLC layer (<0.1 pm)

p~10+100 MQ/C]

* High Voltage Electric field.

* Resistive DLC layer used for discharge Pre-preg / _
suppression. BCE electrod /

* DLC layer: Between u —RWELL foil and
the readout PCB.

* Pads readout: To collect the signal.



Experimental Setup

Mini-X Silver (Ag) X-Ray Tube Output Spectrum

* In this analysis, we used X-rays
photons for the measurements.

« Calculations are being made setting the
source aiming the center of the detector.

 Source voltage 30kV.
e Source currentl30nA.

AgKg
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Experimental Setup .
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 DLC is connected to GND.
——— DLC-Ground « 2 GQ used to ground the
offset current I.
y - Source « For smooth signals RC is

being installed.



X-Ray Interactions

* The dominant Interaction process Is photoelectric
effect.

 Energy loss Is constrained to be most equal to the
energy of photon.




1. Charge
particles/photons
interaction with

gas molecules

2. lonization.

Working Mechanism

3. Production of
primary
electrons.

4. Electrons drift
(Electric field).

5. Utilizes etched
holes (Electric
field).

6.Amplificatio

7. Charge
spreading on
DLC layer.

I 8. Readout.
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Measurement of drift Voltage V and drift current | when
source is Off.
Ohmic behavior is being observed.
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It is observed that with the increase in drift field E, the
drift current | drift remains constant with little
fluctuations indicating the current does not depend on
the applied Electric field.
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It is observed that offset current loff in circuit is
increasing with the amplification voltage AV.
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Measurement between AVamp and lamp is being recorded:
Exponential production of electrons in amplification region
are observed at higher voltages.
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» Gain is measured as a function of the amplification voltage,
which is the difference of potential establishing across the
top electrode and the DLC.

« Exponential production of the secondary electrons in
amplification region results into Avalanche of electrons.
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. So, we stopped taking further | -
measurements of the Gain

(G).
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