Orange measurements
with eco-Gas



Current (nA)

10000

1000

100

10

e-CF4 (60-40)

O GEM Current (nA) O PMT Current (nA)
10000
1000
<
"=
5
E 100
(8]
|_
=
o /m
10 Q
1
270 290 310 330 350 370 270 290 310 330 350
GEM HV (Volts) GEM HV (Volts)
O Ratio Ipmt/Igem
2,00
Xray Gun current 5 e
PMT voltage 1400 V .
5
>
§ 1.00
9
©
o
0,50

370



He-CF4 (60-40) GEM @ 340V
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He-CF4 (60-40)
WAVEFORMS analysis

GEM signal @ 350 V
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He-CF4 (70-30) GEM @ 330V
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He-CF4-HFO (70-20-10)

He-CF4-HFO (70-20-10) m— 5001 He-CF4-HFO (70-20-10)
_ Entries 5001
180— Mean  -1.398= 0.03361 o Mean  -2.366+ 0.05276
- RMS 1.51+ 0.02377 180 — RMS 2.005 = 0.0373
160— Constant 179.7= 2.7 - Constant 1506« 2.2
- Mean -1.407 = 0.046 160[— Mean -2.189 = 0.047
140 — 360 v Sigma 1.53+ 0.03 o Sigma 2.094 = 0.033
L 140—
120(— -
~ 120 —
100{— C
C 100[—
80— C
- 80—
60— C
- 60—
40 :— 40 :_
20 :— 20 :_
_ 1 1 1 I 1 1 1 I 1 L 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 I 1 1 1 I 1 1 1 ,:_pﬂ_| L I | N i | | I | | | I | | | I | | | I | | | UL koo I | | | I | | |
2 00 & 6 4 -2 0 2 GEMchage (oC) % d0 8 6 4 =2 0 2 4 6 8
ge p GEM charge (pC)
He-CF4-HFO (70-20-10)
2200 — He-CF4-HFO (70-20-10)
= | Entries 5001 ] _
2000 \ean -38.94= 0.457 600177 Entries 5001
1800 RMS  40.6+ 0.3231 " | Mean -60.24+ 0547
- | RMS  38.23 = 0.3868
1600 — 5001
1400 — -
- 400 —
1200 — 370 V =
1000 300{— 370 V
800 — m C
600 - 200—
400 — -
= 100|—
200 — -
0 I: 1 I 11 1 | I 11 1 | I | I J— - | I I | I I | I I 11 1 | O : L | I | | | L I L \ \ \ I L 1 | I | | L L I L L L L I L L L
-350 -300 -250 -200 -150 -100 -50 0

-350 -300 -250 -200 -150 -100 -50
PMT charge (pC) 10 PMT charge (pC)



Current (nA)

10000

1000

100

10

He-HFO (80-20)

O GEM Current (nA)

300

318

336 354
GEM HV (Volts)

372

390

11

Xray Gun current 50
PMT voltage 1400 V

Xray gun intensity 10x respect
to previews measurements

No detectable light

Scope waveforms not available



Gain estimation
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Xray Gun Energy about 22 keV
Ne- per Xray = 470-490 e-
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Conclusions

Consistency of data taken to be xchecked

For the future the analysis should be done with
waveforms

Fractions at level of 10 % of HFO reduce light emission of
about a factor 10

Purely ecological mixtures have been tested up to low
gains. Work in progress if possible.
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