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Introduction — Reference Parameters
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Parameters definition

/ > Efficiency

20 ns time window which anticipates the
signal

(no Front-End electronics has been used)

.

e Threshold applied directly to the naked signal

/

<

e The threshold is fixed to the value of 5 times
the RMS of the background calculated in the

/> Charges definition

* Avalanche charge: charge integrated
over a window of 20 ns

* Total charge: charge integrated over all
the time window(200 ns)

* Extra Charge/ streamers: Signals which
have a total charge more than 20 pC
and a width> 10 ns
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Experimental Setup
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Measurement Strategy

Starting point

HFO/CO,/i — C,H,0/SF+=38%/56%/5%/1%
/CO,/ 4H1o/SF¢ / /5%/ F\ //C\C/F O C

]
O

» SET (l):Study of the quenching contribution

e (CO, and SF. constant and HFO/i-Butane variable

HF0/CO,/i — C,Hyo/SFs=33%/56%/10%/1%

> SET (Il): Study of the HFO/CO, contribution \ -
e i—C,H;,and SF, constant
HFO/CO,/i — C4Hyo/SFs=33%/61%/5%/1%
HFO/CO,/i — C4Hyo/SFs=28%/66%/5%/1%




SET I: Ef ficiency — HFO/i-Butane variable ratio (CO, and SF ;constant )

Efficiency with fixed CO2
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« HFO/i-Butane 38%/5% : 96% at 11.4 kV
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» The empty markers represent the
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SET I : Total and Ionic charge — €0, /SFgconstant

The underlined points are evaluated at the first point after the knee of the plateau
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Set II: Efficiency- i-Butane /SF¢ constant (5%/1%)

Efficiency with fixed C H,/SF,

Efficiency (%)

/ HV Working Point \

* HFO/ CO, 28%/66% : 92% at 11.3 kV

* HFO/ CO, 33%/61% : 92% at 11.5 kV
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Set II: Total and lonic Charge- i-Butane and SF ¢ constant

The underlined points are evaluated at the first point after the knee of the plateau

lonic Charge vs HV
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The addition of the HFO moves the working point to higher voltages, increases the average
10 charge per count but extends the streamer-avalanches separation



New HFO-1233zd — Molecular description and measurement strategy

4 N
» More electronegative than HFO-1234zd

» Heavier than HFO-1234zd
\ /

/

the first signal was at 14 kV!!!

\

» HFO — 12332d/C0,/i — C4H,o/SFs=28%/66%/5%/1%
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» Starting point
HFO — 1233zd/C0,/i — C4H,o/SF¢ = 16%/78%/5%/1
. v
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F F

[ Removing SFg ]

[ Adding i-Butane ]
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Set (1) — Efficiency with and without SF6

Efficiency HFO-1233zd with and without SF6 ‘
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Set (I) — Charge with and without SF6

Total Charge vs HV

Total Charge (pC)
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Set (1) — Efficiency with different i-butane percentage

Efficiency HFO-1233zd without SFG and with different i-Butane *%* ‘

o @ N
209" : + ++ Lo HV Working Point
c [
0 L
$08" : +
u 0.7f * Mixture with 5% of i-Butane :
L 'y HFO-1233zd/CO,/C H,, 17/72/11
- | “ 90% at 12.3 kV
0.6 - i
0,5f | . HRO-EAICO/C H 1SS  Mixture with 11% of i-Butane :
- + 90% at 12 kV
0.4—
E | : # \ /
0.2~ I 5
0.1- o g :
EHH \+ \mll I+III I P pﬁ\\ E;/:}=Il IA IE\AII 11 LI [ L1 L1l
19000 11100 11200 11300 11400 11500 11600 11700 11800 11900 12000 12100 12200 12300 12400 12500 by roma

||||5

HV (V)




Set (II) — Charge with different i-butane percentage
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All HFO-1233zd Mixtures- lonic/Prompt Ratio

lonic/Prompt Ratio vs lonic Charge |
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Conclusions

» SET (1) shows that the quenching effect is mainly due to HFO

» SET(Il) shows that the enhancement of the HFO percentage moves the working
point to higher voltages and extends the avalanche-streamer separation

» HFO-1233zd
e Possibility to work without SF6

 The quenching power is always dominated by the HFO presence

> Next

 Measurements reducing the HFO fraction
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Thank You!



Set (I) — Charge Distribution with and without SF6

‘ HFO0-12332d/CO,I-BUTANE/SF, 17/76/6/1 - Avalanche Charge distribution ‘ ‘ HF0-1233zd/CO,/I-BUTANE/SF, 17/76/6/1-Total Charge distribution ‘
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