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Introduction

I We are continuing to look at the 3 barA pure Ar data taken in March.
I The following summarise progress on background subtraction, and comparing data

taken on different days at the same voltage settings to investigate the effects of gas
ageing.
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Amplitude spectra

I In the following, amplitude spectra for the three anodes are shown.
I On the vertical axis counts are shown, normalised to one event (i.e. a 2 s exposure).
I Amplitude spectra shown are summed data over approx 10 runs at different voltage

configs.
I 4 sets of 10 runs are looked at, each with identical voltage settings (A1 = 1200V, A2

= 2400V, A3 = 3600V, C = 6000V), but taken on different days. (20th - 23rd March)
I Data taken on the 19th March has also been included. This set has a lower cathode

voltage (4300V) and a fewer number of runs (5 runs) compared to the other sets.
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Shift in peak position over time

Peak position vs date

(H. Ritchie-Yates) 11.05.2020 – HPTPC meeting 5



No. Entries Vs Voltage Plots

I In the following, plots of number of entries vs voltage are shown.
I On the vertical axis are the number of entries, normalised to one event (i.e. a 2 s

exposure).
I Errors bars are calculated from the standard deviation of the number of entries in 10

runs.
I On the horizontal axis is the anode 1 anode 2 voltage difference.
I 4 sets of 10 runs are looked at, each with identical voltage settings (A1 = 1200V, A2

= 2400V, A3 = 3600V, C = 6000V), but taken on different days. (20th - 23rd March)
I Data taken on the 19th March has also been included. This set has a lower cathode

voltage (4300V) and a fewer number of runs (3 runs) compared to the other sets.
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Effects of gas ageing, Entries vs Voltage (Clean)
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Amplitude spectra

I In the following, amplitude spectra for the three anodes are shown.
I On the vertical axis counts are shown, normalised to one event (i.e. a 2 s exposure).
I Amplitude spectra shown are summed data over approx 10 runs at different voltage

configs.
I The following show amplitude spectra for 6 runs with identical voltage settings (A1 =

1200V, A2 = 2400V, A3 = 3600V, C = 4300V).
I The sum of these runs form the point for the 19th of March shown above.
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Effects of gas ageing

Spectra of individual runs for 19th March data point
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Effects of gas ageing, randomly selected waveforms, 19th (after cleaning)
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Effects of gas ageing, waveforms within peak, 19th (after cleaning)
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Amplitude spectra and other distributions

I In the following, 1D distributions of amplitude, baseline mean, baseline RMS,
waveform RMS for the three anodes are shown.

I On the vertical axis counts are shown, normalised to one event (i.e. a 2 s exposure).
I Also shown are 2D distributions of amplitude vs amplitude and waveform RMS vs

waveform RMS between the three anodes.
I Spectra shown are summed data from the 19th and 20th of March as described above.
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Effects of gas ageing

Baseline spectra for identical voltage settings
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Effects of gas ageing

Baseline RMS spectra for identical voltage settings
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Effects of gas ageing

Waveform RMS spectra for identical voltage settings
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Effects of gas ageing, ampVsAmp and WFRMSVsWFRMS
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Effect of temperature and pressure

I Since the data was taken over a period of 5 days, the change in gain may be attributed
to a change in pressure or temperature over this period.

I This study is still a work in progress, but below are plots of the chamber pressure and
temperature from the 19th to the 23rd March.
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Effects of gas ageing
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Effects of gas ageing
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Data taken soon after filling

I The data taken on the 19th, looked at above, was taken only 5 hours after filling.
I It is possible that the supposed gas ageing effect is actually a settling effect seen

immediately after filling.
I Three sets of runs from the period immediately after filling are shown.
I The fill was completed at 16:19.
I The first set of runs were taken from 17:36 to 19:04.
I The second set from 19:04 to 20:32.
I The third set from 20:32 to 22:01.
I Voltage settings are A1 = 1000V, A2 = 2000V, A3 = 3000V, C = 3600V.
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Amplitude spectra, different data from the same days

I In the following, amplitude spectra for the three anodes are shown.
I On the vertical axis counts are shown, normalised to one event (i.e. a 2 s exposure).
I Amplitude spectra shown are summed data over approx 10 runs at different voltage

configs.
I The following show amplitude spectra for summed data from the 19th and 21st of

March, taken at the same voltage settings.
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Background Vs Signal

(H. Ritchie-Yates) 11.05.2020 – HPTPC meeting 25



Background Vs Signal (Unclean)
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Background Vs Signal, Fe55 (Clean)
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Signal minus background, Fe55 (Unclean)

Am241 vs Fe55
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Signal minus background, Fe55 (Clean)

Am241 vs Fe55
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Background Vs Signal, no source, vessel leaking

3 barA bkg data 2019, gas leak over 3 hours
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Background Vs Signal, no source, vessel leaking (Clean)
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Background Vs Signal, Am241 Cs137 (Clean)
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Plan for this week/ the future

I Investigate if scaling data taken with CR-113 preamp chips gives a useful background
spectra for data taken with CR-112 chips.

I Continue to look at waveforms to find anything which might explain the apparent gas
ageing effect.
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Extra Slides
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Effects of gas ageing

Amplitude spectra for identical voltage settings
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Effects of gas ageing

Anode 1 max value above trigger threshold
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Effects of gas ageing

Anode 1 max value below trigger threshold
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No. Entries Vs Voltage Plots

I In the following, plots of number of entries vs voltage are shown.
I On the vertical axis are the number of entries, normalised to one event (i.e. a 2 s

exposure).
I Errors bars are calculated from the standard deviation of the number of entries in 10

runs.
I On the horizontal axis is the anode 1 anode 2 voltage difference.
I For voltage scheme A, anode 1 was varied from 1200V through 2000V, and anodes 2

and 3 were increased simultaneously to keep A3 - A2 and A2 - A1 constant.
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Effects of gas ageing, Entries vs Voltage (Clean)

No additional cuts
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Effects of gas ageing, Entries vs Voltage (Clean)

Mean No. entries in one run
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Effects of gas ageing, Entries vs Voltage (Clean)

Anode 1 Max Value above
threshold
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Effects of gas ageing, Entries vs Voltage (Clean)

Only anode 1 Max Value
above threshold
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Effects of gas ageing, Entries vs Voltage (Clean)

Only anode 1 and 2 max
value above threshold
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Effects of gas ageing, Entries vs Voltage (Clean)

All anodes max value above threshold
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