Low gain Run4 Analysis - first steps

F.D. Amaro,
LIBPhys, Coimbra, Portugal

T1 : Check the iron data in different positions. In particular to look at light and diffusion as a function of z for
the different data blocks.

T2: Look at the sc_integral vs sc_integral/sc_nhits of iron data in different positions, how does the iron blob
move in this plot?



T1: Check the iron data in different positions (z scans).

runs_to_analyse = [42867,43071]

run unique values: [43067 43068 43069 43070 43071]

start_time unique values: ['15/12/2023 17:31"' '15/12/2023 17:33' '15/12/2023 17:36°'15/12/2023 17:39' '15/12/2023 17:42"']
exposure_sec unique values: [0.3]

GEM3_V unique values: [400]

GEM2 unique values: [400]

GEM1_V unique values: [400]

T2_V unique values: [500]

T1 V unique values: [500]

DRIFT_V unique values: [960]

total_gas_flow unique values: [5.]



Counts

stepl|run_number 43067|evts:1908|exposure:0.3 s|

runs_to_analyse =

[42863,43185]

SC_INTEGRAL

step2|run_number 43068|evts:2225|exposure:0.3 s|

step3|run_number 43069|evts:2271|exposure:0.3 s|

stepd|run_number 43070|evts:2156|exposure:0.3 s|

step5|run_number 43071 |evts:1570]exposure:0.3 s|

20 A

2000

0

—— Fitted Gaussian
W source position:5.0

1000 1500 2000

sC_integral

h—L

25000 3000 3500

250 500 750 1000 1250 1500 1750 2000

s_xmean

500

2000

1000

1500

2000

—— Fitted Gaussian
N source position:15.0

2500 3000 3500

sC_integral

N MMrrmes

0

500

750

1000 1250 1500 1750 2000

sc_xmean

4000

sc_ymean

500 1000

—— Fitted Gaussian
N source position:25.0

1500 2000

sc_integral

2500 3000 3500

500 750

1000 1250 1500 1750 2000
sc_xmean

4000

2000

1000

—— Fitted Gaussian

1500 2000

sC_integral

e

250 500 750

25000 3000

1000 1250 1500 1750 2000
sc_xmean

B spurce position:35.0

3500

4@ 500

sc_ymean

2000

500

o

T T T - T -
1000 1500 2000 2500 3000 3500 4000

—— Fitted Gaussian
N source position:46.5

A=4112
113327
g =309.78

e intanral

1000 1250 1500 1750 2000
sc_xmean



Counts

* runs_to_analyse =

stepl|run_number 43067|evts:1425|exposure:0.3 s|

[42863,43185]

cuts: 'sc_xmin
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Counts

* runs_to_analyse =

[42863,43185]

cuts:
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stepl|run_number 43067|evts:1428|exposure:0.3 5|
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step2|run_number 43068|evts:1673]exposure:0.3 s|

SC_TGAUSSSIGMA

step3|run_number 43069 |evts:1747|exposure:0.3 s|

stepd|run_number 43070]evts:1647|exposure:0.3 5|

'sc_xmin':[400, inf],'sc_xmax':[-inf, 1900], 'sc_ymin':[400, inf],'sc_ymax': [-inf, 1900]

step5[run_number 43071 |evts:1193]exposure:0.3 s|
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SC_TGAUSSSIGMA

runs_to_analyse = [42863,43185] cuts: 'sc_xmin':[400, inf],'sc_xmax':[-inf, 1900], 'sc_ymin':[400, inf],'sc_ymax': [-inf, 1900]
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# Modified fit function: sigma T2 = term@"2 + alpha * L
def diffusion _model(L, termé, alpha):
return np.sqrt(termé**2 + alpha * L)
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# Calculate D_T/mu jfrom alpha
— # alpha = 2 (D T/mu) / E => D T/mu = (alpha * E) / 2
— Fit: 0 = V(3.066° + 0.359°L) DT over mu = (alpha fit * E) / 2
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Fitted termO = 3.06577 £ 0.11342 cm
Fitted alpha = 0.35889 £ 0.02741 cm
Fitted D_T/p = 172.26857 £ 13.15473 V
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sc_integral f sc_nhits

* runs_to_analyse =

stepl|run_number 43067|
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SC_INTEGRAL VS SC_INTEGRAL/SC_NHITS

'sc_xmin':[400, inf],'sc_xmax':[-inf, 1900], 'sc_ymin':[400, inf],'sc_ymax': [-inf, 1900]
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Counts

T1: Check the iron data in different positions (z scans).

runs_to_analyse = [51886,51891]

run unique values: [51886 51887 51888 51889 51890]

start_time unique values: ['12/03/2024 08:43'

exposure_sec unique values: [0.3]
GEM3_V unique values: [400]

GEM2 unique values: [400]

GEM1_V unique values: [400]

T2_V unique values: [500]

T1 V unique values: [500]

DRIFT_V unique values: [960]

total_gas_flow unique values: [5.]

stepl|run_number 51886|evts:1471|exposure:0.3 s|
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'12/03/2024 08:46"' '12/03/2024 08:49''12/03/2024 08:51' '12/03/2024 08:54']

No change in detector parameters, since
runs_to _analyse = [42863,43185].

Yet there was:

increase in the sc_integral values for the iron peak
the appearance of an exponencial componente (noise?)



Counts

20

* runs_to_analyse =

stepl|run_number 51886|evts:1134|exposure:0.3 s|

[51886,51891 ]

cuts:

step2|run_number 51887 |evts:1414|exposure:0.3 5|

= Fitted Gaussian
BN source position:5.0

A=2317
p=1957.73
o =379.24

o 500 1000 1500 2000

=C_integral

25000 3000 3500

4000

500

1000

1500

— Fitted Gaussian
B spurce position:15.0

2000
sC_integral

2500 3000 3500

SC_INTEGRAL

step3|run_number 51888|evts:1432|exposure:0.3 5|

step4|run_number 51889|evts:1328]exposure:0.3 s|

'sc_xmin':[400, inf],'sc_xmax':[-inf, 1900], 'sc_ymin':[400, inf],'sc_ymax': [-inf, 1900]

step5[run_number 51890]evts:975|exposure:0.3 s|
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B spurce position:25.0

a0 -

looo 1500 2000 2500 3000 3500

threshold at sc_integral = 1000, before the gaussian fit

amplitude

events #

50 {—— Best-fit Quadratic: = -0.02x* + 1.32x + 16.21
@ Data
45
40 -
351 8
30 -
b

25 1

T T T T

10 20 30 40

source_position

4000

It

—— Fitted Gaussian
BN spurce position:35.0
a0 1

500 1000 1500 2000 2500 3000 3500

1000

—— Fitted Gaussian
BN spurce position:46.5

A=3709
u=1703.84
o =378.94

1500 2000

sC_integral

2500 3000 3500 4000

sC_integral sc_integral
395 =— Best-fit Quadratic: v = 0.00x* + -0.14x + 375.89
1400 1 300 |#® Data T 21
385 4
1300 _
380 4 &
p 5
1200 - E 375 £ 207
g =
L
370 4
1100 1 =19
385 4
1000 1 — Best-fit Quadratic: y = -0.90x% + 42 47x + Erﬁi.c:-l 380 4 18 1
® Data I ¥ Data
T T T T 355 1 T T T T
10 20 0 40 10 20 30 40

spurce_position

spurce_position

= Best-fit Quadratic: y = 0.00x* + -0.09x + 19.18

10 20 30 40
source_position



* runs_to_analyse = [51886,51891] cuts:
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* runs_to_analyse =

stepl|run_number 51886|

[51886,51891 ]
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Counts

T1: Check the iron data in different positions (z scans).

runs_to_analyse = [52491,52495]

run unique values: [52491 52492 52493 52494 52495]

start_time unique values: ['16/03/2024 12:43' '16/03/2024 12:45' '16/03/2024 12:54''16/03/2024 13:02' '16/03/2024 13:08']
exposure_sec unique values: [0.3]

GEM3_V unique values: [420]

GEM2 unique values: [420]

GEM1_V unique values: [420]

T2_V unique values: [500]

T1 V unique values: [500]

DRIFT_V unique values: [600]

total_gas_flow unique values: [5.]

stepl|run_number 52491 |evts:1479]|exposure:0.3 s|
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Counts

20

amplitude

runs_to_analyse

stepl|run_number 52491 |evts:1126|exposure:0.3 s

[52491,52495]  cuts:
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'sc_xmin':[400, inf],'sc_xmax':[-inf, 1900], 'sc_ymin':[400, inf],'sc_ymax': [-inf, 1900]

steps|run_number 52495|evts:956|exposure:0.3 s|
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* runs_to_analyse = [52491,52495] cuts:
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