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Overview

» Pulsed Townsend experimental setup
» Data acquisition
» Data processing

» Swarm parameters in HFO1234ze
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Pulsed Townsend experimental setup
New setup “PT2”
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Pulsed Townsend experimental setup
PT2 schematics
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[1] : Vass et al.: "Electron transport parameters in CO2: a comparison of two experimental systems and measured data”. J. Phys. D:Appl. Phys. 54 (2021) Eda A. Egliz. | 22.042021 | 4
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Pulsed Townsend experimental setup
‘PT2” & “PT1”

» E/N accuracy: + 0.5%

» Lower system bandwidth
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Data acquisition

Measured current signal
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Data processing

Separation of electron and ion currents
HF01234ze
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Data processing HFO1234ze (| T E/N = 180Td
Swarm parameters 0 =3kPa
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[1] : A. Chachereau et al. "Electron swarm parameters of the hydrofluoroolefine HFO1234ze”. Plasma Sources Science and Technology, vol.25, no.4, 2016 t (]lb) Eda A. Eguz. 22.04.2021 | 8
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Data processing
lonization and attachment rate coefficients

High
Voltage
Laboratory

w V; o &r’ Wn Va T l_i
e N (SR vl Gl B (R el RS
We Veft We Veff
100 E/N =180Td . E/N =210Td
HFO1234ze
p = 3 kPa < =
d=15mm = 5 =
8 = 20
— =
0
0 A ASGEEnA"
() ()

[2] : Chachereau et al.: "Electron swarm parameters of the hydrofluoroolefine HFO1234ze”. Plasma Sources Sci. Technol. 25 (2016)
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Data processing
lonization and attachment rate coefficients k;, = v,/N and k, = v,/N
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[2] : Chachereau et al.: "Electron swarm parameters of the hydrofluoroolefine HFO1234ze”. Plasma Sources Sci. Technol. 25 (2016) EdaA. Eguz. | 22.04.2021 | 10
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Swarm parameters in HFO1234ze

Effective ionization rate coefficient k 4 = v /N
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[3]: Petrovic et al. : "Cross sections for scattering of electrons on tetrafluoropropene HFO1234ze obtained from the swarm data”. POSMOL 2019, vol.102, p.145 (2019) Eda A. Egliz. | 22.04.2021 | 11
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Swarm parameters in HFO1234ze

Bulk drift velocity w
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Swarm parameters in HFO1234ze
Longitudinal diffusion coefficient ND,
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ETHZ data available on LXCat

Pure gases
Ar
HFO1234ze(E)
CH,;CN
CO
i C4F7N C5F100
O
HFC227ea C3Fe0
HFO1225ye(Z)

SF.CF,
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ETHZ data available on LXCat

Mixtures
Gas ...iIn mixtures with:
HFO1234ze(E) CO,, Ar, N,, SF,
HFO1225ye(2) N,, CO,

C,F-N CO,, N,, CO, & O,
CsF,,O CO,, N,, CO, & 0,, N2 & O,
SF5CF, N,, CO,
c-C,FgO Ar, CO,, N,
2-C,Fg Ar, CO,, N,

HFC227ea CO,, N,

HFPO CO,, N,

N, cO,, O,

co, O,
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ETHZ data available on LXCat soon...

Pure gases & mixtures

Gas

HFO1234ze(E)

HFO1225ye(2)
Similar molecular HFO1225ye(E)
structure ] HFO1234yt
CsHs
C3H4F2
R1233zd

...and in mixtures with:

C:F1,0, C,F-N
C<F,,0, SF,
SF,

SF,

SF,

SF,
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Swiss National Science Foundation proposal: Environmental friendly gas mixtures for RPC detectors

» Submitted project proposal to SNSF in 2019 together with:

CERN (Mandelli and Guida)
I.N.F.N. Rome “Tor Vergata” (Liberti)
Universita di Torino (Ferretti, Gagliardi)

» Project aims to make use of our measurement and simulation
experience with application in the field of RPC

» Proposal very positively rated but rejected by a narrow margin...

» ... Still very interested in the project and looking for project

collaborators for resubmission !

fl)Derive Simulation tool and understand physics of discharg)
(for Standard RPC gas mixtures)

Swarm /\
L st e * Monte-Carlo RPC
Simulation measurements

[2) Identification of novel compounds and gas mixtures \

Gas mixture _

selection

\

Predicted RPC
performance

7

Monte-Carlo
\ Simulation j

3) Confirmation of novel gas mixture(s)

RPC measurement campaign
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Thank you for your attention !




