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SUPER BIAS SELECTION: NON-SOURCE BOXES

» | have been looking at non-source boxes to ascertain
super bias frames stability

» | found this work not very conclusive on selection but
could help lead to a systematic uncertainty on to data

» | have made a google docs version for anyone that
wants to take a look at the whole thing: https://
docs.google.com/spreadsheets/d/

1sC1RTL3dgDcyktbQSnUKSNyYiHi5S_44_Y-BoGtQKyXE/
edit?usp=sharing



https://docs.google.com/spreadsheets/d/1sC1RTL3dgDcykfbQSnUk5NyiHi55_44_Y-BoGtQKyXE/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1sC1RTL3dgDcykfbQSnUk5NyiHi55_44_Y-BoGtQKyXE/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1sC1RTL3dgDcykfbQSnUk5NyiHi55_44_Y-BoGtQKyXE/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1sC1RTL3dgDcykfbQSnUk5NyiHi55_44_Y-BoGtQKyXE/edit?usp=sharing
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SUPER BIAS COMPARISON LABELLING

Voltage Scheme | Voltage Configuration| Anode 1 Voltage (V)| Anode 2 Voltage (V)| Anode 3 Voltage (V) | Number of Runs | First Run Number | Last Run Number 4 S Ch emes |a be | e d
1200 2400 3600 2081070 2081084
I IR S N7 S N A, B1,B2&C
s | 10 | 2800 4000 2081114 2081128
I T 1800 3000 4200 2081129 2081155 > -
s T aw Super bias frames
| B | 0o | o | o | 20 | 208183 2081211 are labeled A1, A2,
| e | 0o | o | o [ 20 [ 208016 2080186
Voltage Scheme | Voltage Configuration| Anode 1 Voltage (V)| Anode 2 Voltage (V)| Anode 3 Voltage (V) | Number of Runs | First Run Number | Last Run Number
1200 2400 2400 2084009 2084018 :
B 1200 2400 2800 2083126 2084008 » Each Scheme is
0 | 1200 2400 3200 2083116 2083125 ith
1200 2400 3600 2082009 2082024 run with a super
2 | 1200 2400 3800 2082025 2082039 :
bias frame taken

I 1200 2400 4000 2082040 2082054
I T 1200 2400 4200 2082055 2082069 the evening of and
5 | 1200 2400 2082070 2082084

1200 2400 4600 2082085 2082094 before it was

1200 2400 4800 2082095 2082104

1200 2400 | s00 [ 10 [ 2082105 2083001 takenhttps://

0 | o [ o | 20 | 2083002 [ 2083021 |
— 2083002 2083021 dOCS.gOOgle.Com/

_ spreadsheets/d/
Anode 2 Voltags (V)
1sC1RTL3dgDcykf
bQSnUkSNyiHi55_
3400 44_Y-BoGtQKyXE/
o e char
edit?usp=sharing

Voltage Scheme | Voltage Configuration| Anode 1 Voltage (V)
1200
1200
1200
1200
1200
1200
1200
1200

1200

2800 4000 2083046 2083055
3000 4200 2083056 2083065



Intergrated ADU (ADU)

Intergrated ADU (ADU)

Non-Source 1: Intergrated ADU vs Anode 3 Voltage
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Non-Source 2: Intergrated ADU vs Anode 3 Voltage
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Non-Source 1: Intergrated ADU vs Anode 3 Voltage
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Non-Source 2: Intergrated ADU vs Anode 3 Voltage
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Source 3*: Intergrated ADU vs Anode 3 Voltage
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Mean
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10 . 5 -1.26 ) s Votage - Anos 2 dolage m
6.0 Mean StDev
-14.3 10.40
0.6 Avg. Error

SBF residuals (ADU)

14.66
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Error (ADU)
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8.57

Avg. Mean

9.57

-1.26

10.47

Mean StDev

12.28

10.40

8.13

Avg. Error

9.80

COMPARISON: SCHEME A - SUPER BIAS A1 VS A2

nsl

Error (ADU)

10.07

Avg. Mean

9.66

-14.03

10.37

Mean StDev

12.57

9.79

7.61

Avg. Error

10.05

SBF residuals (ADU)

11.04

Avg Diff

13.52

12.77

12.28

Diff StDev

12.33

1.38

14.66

Schene A Residules

Source Box
Avg Res. | Res. StDev

Non-Source Boxes
Avg Res. | Res. StDev

Bias Frame
Al A2
-1.26 -14.03
10.40 9.79
9.80 10.05
15.48 -0.54
9.68 8.98
10.09 10.42
4.64 -15.62
7.72 8.40
10.11 10.19
11.74 3.42
8.42 8.19
8.43 8.70
7.65 -6.69
9.05 8.84
9.61 9.84

Avg Mean
Mean StDev
Avg Error
Avg Mean
Mean StDev
Avg Error
Avg Mean
Mean StDev
Avg Error
Avg Mean
Mean StDev
Avg Error

12.77 1.38 21.43 2.06

» We then take the
highlighted vales for

each non-source box

for a given scheme

L » We also have the

Mean StDev
Avg Error

Average

residual




Residules

m- Non-Source Boxes Source Box
““ Avg Res. Avg Res. | Res. StDev
| AvgMean | 126 | -14.03
12.77 - 21.43
| AvgMean | 1548 | -0.54

“avgMean | 1178 | 342
“pvgMean | 765 | 669

-mm

Average |MeanStDev| 9.05 |

8.84
9.84




Non-Source 1: Intergrated ADU vs Anode 3 - Anode 2 Voltage Non-Source 2: Intergrated ADU vs Anode 3 - Anode 2 Voltage Non-Source 1: Intergrated ADU vs Anode 3 - Anode 2 Voltage Non-Source 2: Intergrated ADU vs Anode 3 - Anode 2 Voltage
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Scheme B2

Bias Frame

A2
Avg Mean m 4.15

Mean StDev 12.90
Avg Error 10.65
Avg Mean -29.37

Mean StDev 12.17
Avg Error 9.98
Avg Mean

Mean StDev 6.91
Avg Error 10.68
Avg Mean -5.27

Mean StDev 11.57
Avg Error 10.54
Avg Mean

Mean StDev 10.89
Avg Error 10.46

Average

Residules

Non-Source Boxes
Avg Res. | Res. StDev Res. StDev




Non-Source 1: Intergrated ADU vs Anode 2 - Anode 1 Voltage Non-Source 2: Intergrated ADU vs Anode 2 - Anode 1 Voltage Non-Source 1: Intergrated ADU vs Anode 2 - Anode 1 Voltage Non-Source 2: Intergrated ADU vs Anode 2 - Anode 1 Voltage
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Residules

Source Box
B Avg Res. | Res. StDev
Avg Mean 11.78
MeanStDev| 11.26 | 12.67 -4.45
Avg Error 11.49
Avg Mean 0.29
MeanStDev 11.66
Avg Error 11.42
| AvgMean | 1817 | -055 |
| AigMean | -0.76 | 538
Average




Intergrated ADU (ADU)

Intergrated ADU (ADU)

Non-Source 1: Intergrated ADU vs Anode 3 - Anode 2 Voltage
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Non-Source 2: Intergrated ADU vs Anode 3 - Anode 2 Voltage
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Source 3*: Intergrated ADU vs Anode 3 - Anode 2 Voltage
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Scheme Bl Residules

Non-Source Boxes Source Box
n Res. StDev Avg Res. | Res. StDev
8.71
11.36
-

MeanStDev| 7.99 | 669

Average

-
-17.16




Res. tDev
| A | e | c | B A2
o
1859

18.96
| s3* | 832 [ 239 | 1383 | -17.16 17.11

Source Box Residules

| sourceBoxResidules




Peak position vs date

oy

¢ Scheme B

¢ Scheme C

w
(o))

w
N
o

w
N
o

w

mmm
i
[“a2 | 383.20 | 11.88
8 | 364.94 | 14.30

Anode 3 Peak Position

366.93

aiis1l221228l 23] (11285
Run Start Time (Date)
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SUPER BIAS COMPARISON

> Look into Scheme B2 as we are getting a large residual StDev in the source box
i.e. not a constant integrated ADU difference between the two bias frames per run

» Finish processing first data point for gas ageing plot and send out on slack
personally

> In my slides from last week, discussed with Abbey and in the RHUL Wednesday
group meeting | went over some simple improvements | could make to the row
correction -> | could get these changes made in 5 mins and gets the jobs running,
this would greatly aid in SBF selection and improve the accuracy of the final plots.
The changes are:

> No longer omit non-source boxes in row correction process

> Omit bottom left corner in row correction process -> as the temp of CCD
changes over time that corner is more greasy affected leaving us with with a
changing cold or hot spot after super bias frames subtraction
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BACK UP SLIDES



1D X Projection: Scheme A, BiasFrame A1 1D Y Projection: Scheme A, BiasFrame A1
Entries 346
Mean 0.1609
Std Dev 0.2328 Std Dev_ 0.09125

1D pixel ADU: Scheme A, BiasFrame A1

Entries 119319
Mean 0005212
Std Dev .01322

Entries
Mean x
Mean y 0.1608 ! 0.1609
StdDevx  99.88 StdDevx  99.88
Std Devy 0.2328 Std Devy 0.09125

0 = Sl
-0.1 -0.08 -0.06 -0.04

DA agp & )
D 4
ate S LAY L
- . a
- -




hBiasSubbed run2084014 cam?2
soE*not row corrected

2D X Projection: Scheme A, BiasFrame A1 2D Y Projection: Scheme A, BiasFrame A1

Entries Entries 346 =

Mean x . Mean x 192.5

gdt?jageyv X : . ' gtzalgeyv X Oélgégg S3 S 2 S 5
0 O O

Std Dev X Std Devy 0.09125
NS1
o

« o - 444 a3

. - 4

sl atee “.«“ R AL )
at e, - .00




FEATURES IN PROJECTIONS

350E* not row corrected

2D X Projection: Scheme A, BiasFrame A2

2D Y Projection: Scheme A, BiasFrame A1

Entries 346 o

Mean x 192.5
Mean y 0.1486
Std Devx 99.88
Std Dev 0.2401

Mean x
Std Dev x 0919§gg S3 S 2 S 5
o = o

Std Devy 0.09125

150 200 250 300 350

» High/Low region at x < 100 is due to mismatch
of temperature of bottom left corner between
event and bias frames -> not seen in y projection
as row correction conceals this in a projection

» Higher variance here due to reduced number of
pixels used in row correction sum



Row Corrceted Super Bias Frame A2 XProjection() Row Corrceted Super Bias Frame A2 XProjection()

Entries 83548 Entries 83548
Mean -87.85 Mean -87.85
Std Dev 190 Std Dev 190




1D X Projection: Scheme A, BiasFrame A1 1D Y Projection: Scheme A, BiasFrame A1
Entries 346 Entries
Mean 1608 Mean
StdDev  0.2328 Std Dev

1D X Projection: Scheme A, BiasFrame A2 1D Y Projection: Scheme A, BiasFrame A2
Entries 346 Entries 346
Mean 0.1486 Mean 0.1485
Std Dev_ 0.2401 Std Dev__ 0.07573

Entries
Mean x
Mean y
Std Dev x
Std Dev




1D X Projection: Scheme B2, BiasFrame A2

Entries
Mean
Std Dev

1D X Projection: Scheme B2, BiasFrame B
Entr ms -
Mean

Std Dev

Entries
Mean x
Mean y
Std Dev x
Std Dev

346
0.138
2499

346
192.5
0.1638
99.88
0.2328

1D Y Projection: Scheme B2, BiasFrame A2

[ finipy ID ]
Entries
Mean
Std Dev

D Y Projection: Scheme B2, BiasFrame B

py
Entries 346
Mean x 192.5
Mean y 0.1634
StdDevx  99.88
Std Devy 0.07171




1D X Projection: Scheme C, BiasFrame B 1D Y Projection: Scheme C, BiasFrame B

Entries 346
1669 Mean 0.1667
Std Dev 0.223 Std Dev  0.08114

1D Y Projection: Scheme C, BiasFrame C

n1_|

Entries

Mean
Std Dev . Std Dev__ 0.

2D Y Projection: Scheme C, BiasFrame C

py
Entries Entries 346
Mean x Mean x 192.5
Mean y . Mean y 0.158
Std Dev x StdDevx  99.88
Std Dev Std Devy 0.07884




1D X Projection: Scheme B1, BiasFrame B

Mean 1545
Std Dev 0.2375

1D X Projection: Scheme B1, BiasFrame C

inT_
Entries
Mean

Std Dev

p;
Entries 346
Mean x 192.5
Mean y 0.1464
Std Devx  99.88

1D Y Projection: Scheme B1, BiasFrame B

Entries 346
Mean 0.1544
Std Dev  0.09655

1D Y Projection: Scheme B1, BiasFrame C

D Y Projection: Scheme B1, BiasFrame C

py
Entries 346
Mean x 192.5
Meany  0.1464
StdDevx  99.88
Std Dev y 0.08386




2D X Projection: Scheme A, BiasFrame A2 2D Y Projection: Scheme A, BiasFrame A2

fin1_px_2D fini_py 2D
Entries 346 Entries 346
Mean x 192.5 Mean x 192.5
Mean y 0.1486 Mean y 0.1485
Std Devx  99.88 Std Devx  99.88
Std Devy 0.2401 Std Devy 0.07573
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2D X Projection: Scheme A, BiasFrame A2 2D Y Projection: Scheme A, BiasFrame A2

fin1_px_2D fin1_py 2D
Entries 385 Entries 385
Mean x 192.5 Mean x 192.5
Mean y 0.195 Mean y 0.1955
StdDevx 1109 StdDevx 1109
Std Devy 0.3013 Std Devy 0.09637
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100 150 200 250 300 350 : 50 100 150 200 250 300

2D X Projection: Scheme A, BiasFrame A2 2D Y Projection: Scheme A, BiasFrame A2
fin1_px_2D fin1_py 2D

Entries 346
Mean x 192.5
Mean y 0.1204
Std Devx  99.88
Std Devy 0.2139

Entries 346
Mean x 192.5
Mean y 0.1282
Std Devx  99.88
Std Dev y 0.08489
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2D X Projection: Scheme A, BiasFrame A2 2D Y Projection: Scheme A, BiasFrame A2

385 Entries 385
Mean x 192.5
Mean y 0.1955
StdDevx 1109
Std Devy 0.09637

Entries
Mean x 192.5
Mean y 0.185
StdDevx 1109
Std Dev 0.3013

2D X Projection: Scheme A, BiasFrame A2 2D Y Projection: Scheme A, BiasFrame A2

Entries 346 Entries

346
Mean x 192.5
Mean y 0.1282
Std Devx  99.88
Std Devy 0.08489

Mean x 192.5
Mean y 0.1204
Std Devx  99.88
Std Dev 0.2139
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BONUS SLIDES:
X PROJECTIONS OF BIAS FRAME
RESIDUALS & GRADIENT IN SB_A2



Super Bias Diff XProjection(): A1-A2 Super Bias Diff XProjection(): A2-B
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Super Bias Diff XProjection(): B-C

Super_Bias Frame_Cam2_px
Entries 78

Mean 923
Std Dev 610.2
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Super Bias Diff XProjection(): A1-A2 Super Bias Diff XProjection(): A2-B
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file1_hist1_z
Entrie 1

tries 26736

Scheme Bias Frame Scheme

Z StDev (ADU)

0.01729

| 001729

381.665(9.93145
374.07318.82169




scheme —m T —

A | oA

360.705/9.04348| 4003 |

RMS {Camera_Number ==2 && Source == 5 && RMS < 41} RMS {Camera_Number ==2 && Source == 5 && RMS < 41}

D P
Entries 7479 Entries 7506
Mean 40.04 Mean 40.03
Std Dev_ 0.1751 Std Dev 0.1768

2 S il
40 40.2 40.4 40.6




Scheme Bias Frame

Z StDev (ADU) Mean (ADU)

21.427 344.801[13.514

14.3 351.101|10.758
19.9632| 4042 | [369.971/12.676

20.603 400.07 11.7
10.093 393.641|10.1895
390.825|14.562 381.929|14.8688
426.793|8.5759 426.625| 7.412
446.396)| 22.8053 444.344)114.0968

Scheme Bias Frame

II
N
N

|

Mean (ADU)

285.47
333.20
397.49
420.36
399.28

Z StDev (ADU)

0.01257

RMS (ADU)
39.97

wn

= |

!I

II

FeN

D P
Entries 10231 Entries 10368
Mean 40.42 Mean 39.97
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