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1. EIC: The future QCD laboratory 4. Hydrogenated Nanodiamond PCs 8. Effect of the Coating

Post coating characterization—> Voltage configuration was
used as before coating.
Same setup > One to One comparison.

Quantum Chromodynamics (QCD) is the gauge field theory use to describe the 1
nature of the fundamental strong interaction. Self interacting gluons contribute
significantly to nuclear mass and leading to a little-explored regime of matter. An
Electron ion collider (EIC) will be an ultimate laboratory to study QCD.

New Technique developed in Bari, Italy to
overcome the MWPECVD limitations has been
set up (international patent: Patent n. WO
2017/051318 A9 - INFN-CNR) to deposit layers

Advantage of the newly developed technique:

1 Higher stability upon exposure to air and to high
photon and ionizing particle flux, compare to Csl
PCs.
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Further studies on gain effect were made
with collimated source
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5. Characterization of THGEMSs Before Coating | °

2.5 times increase in amplification for
the coated part
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THGEMs are Gas Electron
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Still the open questions are:

1. THGEMSs, coated with a untreated nanodiamond
showed different amount of increase in gain in
coated and uncoated part. The amount of the gain
rise has been observed to be different for THGEMs
with different rim size.

— The reasons are under investigation.

2. Electrical stability has decreased for THGEMs after
coating, in particular for the hydrogenated ones. To
understand the reason, further study is required.
- Under investigation.

Understanding of the effect of substrates on
guantum efficiency needs further study.
4. To estimate QE at very low wavelength control over

Schematic of COMPASS
hybrid photon detectors
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3. Alternative Photocathode 7. Coating in Bari

R&D activity ongoing for the future EIC RICH foresees to use a less critical photocathode to
work in the very far UV domain. Materials alternative to Csl are the highest priority to use
in gaseous detectors.

Microwave Plasma Enhanced Chemical
Vapor Deposited (MWPECVD) diamond
films are used for thermionic current
generation and for UV photocathodes,
because they exhibit a better stability than
Csl.

Diamonds can be an alternative
for the following properties:

1. Band Gap of 5.5 eV

2. Low Electron Affinity 0.35-0.5
eV

Production of diamond films by MWPECVD
technique at 800°C.

Peculiarity: hydrogenated surface!!

Moves down Negative Electron Affinity
(N.E.A.) to

-1.27 eV. A crucial parameter for electron

MWPECVD Set Up

Nano diamond powder THGEM masked to Coat 3

3. Chemical inertness.

H,Plasma treatment

Spray Coating

4. Radiation hardness.

Coated THGEMs

Maximum Q.E. achieved for the MWPECVD . . . .
Coated THGEMs: 5. Measuring QE in pure Argon gas is challenging

based diamondis 12% at 140 nm.

Caveats for MWPECVD technique: 5 1) OpumrimID1  H-ND 1/2 coating > Measurements in CH. is foreseen
: -y 2) OumrimID2 ND 1/2 coating 4 |
1 High deposition temperature. . .
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4) 10um rim ID2  Csl
5)20um rimID1  ND

full coating
1/2 coating

HND is a potential candidate as Csl substitute
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