Comparison between
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Introduction

Details about SHiP/LHCb chamber:
-Area: 70x100 cm?2

-1.6 mm thick bakelite electrodes
-1.6 mm single gas gap

-2D readout, 32 strips per plane
-Strip pitch ~1 cm

-TDC readout

T3 trolley (3m from the source)

Gas Mixtures:

eco3: 25% HFO- 69% CO,- 5% i1C4H1o- 1% SF¢

Richards generalised logistic function for
efficiency evaluation:

Integrated charge at TB 7/2023: 110 mC/cm?

ABS used in this analysis:

Used for 2023 plots and 2023-2022
comparison

100

available

10 Used for 2023 plots

where €,5x represents the asymptotic efficiency; ff describes the steepness of the curve; y ranges

€
€ = max between 0 and 1 and is introduced, with respect to the standard logistic function, to parameterise

l+y-e

curve along the x-axis for fixed y and f.

1/y ) : _ :
_ﬁ(HVeﬂ?—HVo)] the slower growth of the curve observed for eco-gas mixtures; HV,, sets the displacement of the
WP is defined as the HVeffvaIue at which the 2D efficiency reaches 99% of the asymptotic value

approached by the Richard function 5



2D efficiency (2023)
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Current (2023
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ECOgas @GIF++ std mix

ECOgas @GIF++ eco2 mix
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Current - Comparison 2022-2023 (Detailed table in slides 6-8)
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Comparison 2022-2023: WP, Eff2D, Current STD
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Comparison 2022-2023: WP, Ett2D, Current ECO?2
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WP (V) Delta Efficiency 2D al Delta Current al WP Delta
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Gamma cluster rate X (2023)

*NB: Values for ABS 1 at WP are extrapolated for the fit

ECOgas @GIF++ std mix

W
o
o
o

E 3000—|® SOURCE OFF % — |®# SOURCE OFF
T *ABS 22 ¥ [ |eABS22
p "ABS 10 5 2500f—|ABS 10 3.34 15.59 12.25
g »ABS 6.9 © - *ABS 6.9
[ ABS 3.3 I3 - .
E ®ABS 2.2 2 - .QE: 22 329.41 319.41 -10
% ® ABS 1 g 1500:_-ABS1
§ 1500 § 1500F 1026.72  270.34
- 1397.81 1817.85  420.04
- : 1715.37 2074.83  359.46
- o
L - {
3500 . '8g|oo' S A I o500 17000 1* 3461.48 nd nd

HV g [V] HV_, [V]

ECOgas@GIF++ eco3 mix

& 2500 [+ SOURCE OFF ABS 2022 2023 Delta
4 A7 327 g 20005_:2:;_09 o . OFF 17.02 11.17 -5.85
17124 -5024 | Floeses . 22 32663 42074  94.11
539.00 12034 & R 6.9 76178 112344  361.66
1093.38  -210.2 o ‘L : e 3.3 1469.61 2094.84  625.23
1448.26  -221.87 500;_ 1 : : Lot 2.2 1829.13 2647.95  818.82
2916.77  -390.11 . B A oo A% 3171.25 nd nd

10



&)

Muon Cluster size X (2023)
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Conclusions

 Efficiency values at WP comparable between 2022 and 2023, but different
slope

e Shift in WP at source off: 170V for stdmix, 300V for eco2 and eco3

* Current at WP comparable between 2022 and 2023 for STD mix, higher
differences for eco3.
At source off it increases of 31uA for stdmix, 82uA at eco2, 53uA at eco3.

e Gamma cluster rate decreases for std mix and increases for eco2 and eco3
(to be investigated)

* Muon Cluster Size and P(Cs>4): STD distributions seem to be comparable,
while for eco2 and eco3 values are much lower (about 22%)
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Muon Cluster multiplicity X (2023)
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Gamma Hit Rate X (2023)

ECOgas @GIF++ std mix
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Gamma cluster rate X (2023) - TABLES corrected for efficiency

*NB: Values for ABS 1 at WP are extrapolated for the fit
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