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Summary of what has been presented

55'12505— b F [ bt — _

2 1500 o | 3
= - —— Averaged waveform| 1200}
= - —— Fit i E | | i
@ B X2/ ndf: 435.42/974 | 7 L e S 1 S—
Q1000 . | | :
< - A 0.225 +0.001 /_ ol :
P | e L S
s B Tsiow: ke tak i - I_'\' | l,"zs' To® 8 @ o - ey AT
g 500 B g 102“’060 lg‘lb"gsg @0‘?«“’060 202“'060 2@2"'060 202&05\ qp‘lb"os\ 202&05\ rLo'lb‘Dm

0_ //_\\_ B

500 V/ J .
SN N B Presented in the September 2024 CM
0 5000 10000 15000

Time (ns)


https://indico.fnal.gov/event/62283/contributions/299539/attachments/181473/248912/20240912_CM_Tau_Slow.pdf

What changed

More channels
o Channel (112)27 and (111)14 added to the analysis ( 2 HPK, 1 FBK')
More runs and more hdf5 files (increasing number of events)
o Beam runs (without beam) also included
o Increased the number of waveforms readed
Better template and response

o Less aggressive cuts: Increased number of waveforms allowed to decrease
selection

o Creation of a unique template over several runs
m Splitted in two periods due to O.V changes in the SiPMs

Better fitting:
o Scanning different offsets and finding minimal chi2
What caused most of the changes in results:
o Accepting signals from 240 - 500 p.e. (instead of 120 to 180)
o Less cut in the template selection and creation of unique template merging runs



Results over 48 runs - Ch. 11225
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Results over 48 runs - Ch. 11227
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Results over 34 runs - Ch. 11114
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Result over time
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Result over time

Values of tau slow does
not indicate a
substantial nitrogen

contamination:
0.48 £ 0.04 ppm

" +

Tstow [NS]
0
[l
(=]
L

= OId results

1150}

ool

E T ! T T T ! T T T T !I T T T !l T T T T ! T 1 1 T ! T T T T T ! T T T 1 ! T T T T X" rIl‘lr1sl >2|00 ;vvfls E
I — j W R SV N——— SO— . T——— $ chi12es 3
% I ‘ ’ ‘ $ chiizer
of I R Y| I S S S S ¢ Chi1114 A
IR
et T S — e
S e e e e A1 A
00 T A S Y-\ \ 90 NN N S S
E Loz NN fle s 81 *ely g1
e, &% vp | . | o o i -
S . | ; 2 " 2] ¢
L | Il il L I L Il 1| | il L L Il il Il | L L L Il | |i| L L L Ii L L L Ii L L L L |i L I L Ii L E
o\ AD K AD A ) 3 e}

br06 0 A—06 A 500 0 Q00 A b((ﬂ b(g%‘g A{g%’\ b(_g%‘o b(g?)‘\

oY NG NG NG Q% NG Q% NG Q%

bt
A Q‘.}’\S & (56‘\6 A 06‘\1



Result over time
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Fit: e =

XZ/ngof = 1.82 /5 =0.36
Ke = 0.042+0.015

K = 0.075
(Phys. Rev. D 103, 043001)
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However, the paper: P. Agnes et al 2021 JINST 16 P11026 saw no
correlation of tau slow with the electric field.

Properties of liquid argon scintillation light emission
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Conclusions

Increasing number of events helped to get better template and responses
e Number of beam runs can be increased, but need time
Main outcomes:

o Higher tau slow found:
m Caused mostly because of selection over bigger events (from 120-180 to 240 - 500)

o Two other channels added:
m Results are consistent given the fluctuation in each channel
e To be understood:
o What is the uncertainty of the fit?
o Why different channels have different bias:
m Leaded by template or response?
o Why we have different values after tuning of OV?
m  NOT presented here
e PR to add analysis in WAFFLES done
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