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‣ I have been looking at non-source boxes to ascertain 
super bias frames stability 

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

‣ I have made a google docs version for anyone that 
wants to take a look at the whole thing: https://
docs.google.com/spreadsheets/d/
1sC1RTL3dgDcykfbQSnUk5NyiHi55_44_Y-BoGtQKyXE/
edit?usp=sharing

B1

SUPER BIAS SELECTION: NON-SOURCE BOXES

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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‣ Schemes labeled 
A, B1, B2 & C 

‣ Super bias frames 
are labeled A1, A2, 
B & C 

‣ Each Scheme is 
run with a super 
bias frame taken 
the evening of and 
before it was 
takenhttps://
docs.google.com/
spreadsheets/d/
1sC1RTL3dgDcykf
bQSnUk5NyiHi55_
44_Y-BoGtQKyXE/
edit?usp=sharing

B1

SUPER BIAS COMPARISON LABELLING 
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SCHEME A SUPER BIAS A1 SCHEME A SUPER BIAS A2
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SCHEME A SUPER BIAS A1 SCHEME A SUPER BIAS A2
COMPARISON: NS1 - SUPER BIAS A1 VS A2

‣ So here we have the mean and error for each voltage 
setting for a non-source box and bias frames A1 and A2 

‣ In blue we have the average mean, average error and 
the standard deviation of the means 

‣ Shown boarded in pink we have the residuals of the 
means per voltage setting, the average residual and 
their stand deviation
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‣ We then take the 
highlighted vales for 
each non-source box 
for a given scheme 

‣ We also have the 
residual
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‣ For a given source or non-source the residuals have a low standard deviation of 
1-2 ADU 

‣ Both bias frames have an average mean of all non-source boxes within the StDev 
and Avg. Error of 0 ADU -> However, note that A2 seems to have a gradient 
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SCHEME B2 SUPER BIAS A2 SCHEME B2 SUPER BIAS B
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‣ For a given non-source the residuals have a low standard deviation of 1-2 ADU, however the 
standard deviation for the source box is 27 ADU! -> I can look into this measure the sum instead of 
fitting the source box pixels 

‣ Both bias frames have an average mean of all non-source boxes within the StDev and Avg. Error of 0 
ADU 

‣ The source box residuals have a huge range of between 56 ADU! 
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SCHEME C SUPER BIAS B SCHEME C SUPER BIAS C
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‣ For a given source or non-source the residuals have a low standard deviation of 1-2 ADU 

‣ Both bias frames have an average mean of all non-source boxes within the StDev and 
Avg. Error of 0 ADU 

‣ The source box residuals have a huge range of between 56 ADU! 
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SCHEME B1 SUPER BIAS B SCHEME B1 SUPER BIAS C
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‣ For a given source or non-source the residuals have a low standard deviation of 
1-2 ADU 

‣ Both bias frames have an average mean of all non-source boxes within the StDev 
and Avg. Error of 0 ADU -> However, note that A2 seems to have a gradient 
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‣ We will likely need a systematic error per scheme (/per bias frame) -> I believe 
looking at the StDev of the residuals should give us an indication on it's value 

‣ The table in pink (green) shows the non-source (source) box residuals per 
scheme & box 

‣ The table in blue shows the standard deviation of all these values and per 
scheme

*very high StDev
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INITIAL GAS AGEING
‣ Here I've used a single bias frame for all schemes (A1) 

‣ I am currently processing the data from the 19th and will 
post in slack when it's done
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‣ 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 I went over some simple improvements I could make to the row 
correction -> I 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

SUPER BIAS COMPARISON
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BACK UP SLIDES



LIGHT SUM SQUARE 18SUPER BIAS COMPARISON

‣ To take a closer look at the suitability of super bias frames I've 
written a macro which simply takes TH2 of all events from a super 
bias subtracted scheme summed together and after omitting hot 
pixels and the source box plots the 1D and 2D x and y projections 

‣ We currently omit pixels near the source box and where x or y are 
within 20 pixels of edge as we get some weird edge effects
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ROW CORRECTION RECAP

S5

NS2

NS1

S2

*not row corrected

‣ Force the ADU sum of each rows = 0 ADU 

‣ For row correction the following pixels are omitted in this sum: 

‣ Pixels 3 sigma out of the rows 1D pixel ADU distribution 

‣ Pixels within 10 of the edges in x 

‣ Pixels within 9 pixels from any source or non-source boxes -> 27 pixels per 
row per box -> 81 pixels in source rows

S3
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FEATURES IN PROJECTIONS

S5

NS2

NS1

S2

*not row corrected

‣ 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

S3



LIGHT SUM SQUARE 21

‣ These plots are the x projection of super bias frame A2 
after it has had rudimentary row correction applied 

‣ This quite effectively demonstrates how a temp 
difference in the BL corner can high or low spot in low x 
values

X PROJECTIONS OF ROW CORRECTED BIAS FRAME: A2
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‣ These slides show 

the projection plots 
for each scheme with 
the each super bias 
frame taken directly 
before and after it 
chronologically for 
comparison 

‣ Discussion and 
improvements follow 
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‣ These slides show 

the projection plots 
for each scheme with 
the each super bias 
frame taken directly 
before and after it 
chronologically for 
comparison 

‣ Discussion and 
improvements follow 
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‣ These slides show 

the projection plots 
for each scheme with 
the each super bias 
frame taken directly 
before and after it 
chronologically for 
comparison 

‣ Discussion and 
improvements follow 



LIGHT SUM SQUARE 25SUPER BIAS COMPARISON: SCHEME B2
‣ These slides show 

the projection plots 
for each scheme with 
the each super bias 
frame taken directly 
before and after it 
chronologically for 
comparison 

‣ Discussion and 
improvements follow 
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‣ Scheme A with Super Bias 
A2 as previously shown 

‣ Don't omit pixels near 
edge -> need to double 
check 10 pixels is 
reasonable 

‣ Omit pixels within 100 of 
bottom left corner -> 
Improves X, Y drops where 
corner was as corner not 
omitted in row correction
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‣ Don't omit pixels near 
edge -> need to double 
check 10 pixels is 
reasonable 

‣ Omit pixels within 100 of 
bottom left corner -> 
Improves X, Y drops where 
corner was as corner not 
omitted in row correction

‣ Edit row correction to no longer omit pixels near non-source locations in row correction 
sum calculations -> This will lower variance where it matter most  

‣ Omit pixels in bottom left corner in both row correction and bias frame projection macro 
-> This will remove influence from BL corner mismatch which should not effect the 
source location measurement (at [x=343,y=176]) but will allow projection plots to more 
clearly indicate which bias frames better match the CCDs state when taking said data
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BONUS SLIDES:   
X PROJECTIONS OF BIAS FRAME 
RESIDUALS & GRADIENT IN SB_A2
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‣ Here we have 2D x 
projections of super 
bias frame residuals
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‣ From this we can see Super Bias 
Frame A2 (SB_A2) has a +ve 
gradient in x 

‣ This is the reason why Scheme 
A integrated ADU 
measurements have been on 
average 21.5 +\-  2ADU lower 
with SB_A2 compared to SB_A1

X PROJECTIONS OF BIAS FRAME RESIDUALS: SB_A2
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‣ I have been comparing super bias frames on the following basis: 

‣ Their mean and error 

‣ The standard deviation of the 1D distribution of the pixel ADU values of all summed 
events in a scheme (i.e. sums all events, plot pixel values in 1D plot, take StDev) 

‣ The average RMS of all events in a scheme 

SUPER BIAS COMPARISON PER SCHEME
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SUPER BIAS COMPARISON: SCHEME A

‣ Both A1 and A2 
similar 

‣ A2 mean approx 
20 ADU lower 
than A1 

‣ A2 event RMS 
shape looks off
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SUPER BIAS COMPARISON: SCHEME B2

‣ Erratic mean 
difference 
between A2 and B 

‣ Red flag: A2 
significantly larger 
event RMS and Z 
StDev  
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SUPER BIAS COMPARISON: SCHEME C & B1

‣ B and C very 
similar 

‣ But mean 
difference of 
approx 40 ADU  

‣ Scheme B1 large 
error -> need to 
look into
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‣ I have been comparing super bias frames on the following basis: 

‣ Their mean and error 

‣ The standard deviation of the 1D distribution of the pixel ADU values of all summed 
events in a scheme (i.e. sums all events, plot pixel values in 1D plot, take StDev) 

‣ The average RMS of all events in a scheme 

SUPER BIAS COMPARISON PER SCHEME


