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Run 6 plan
6th EO testing in I&T and Commissioning



Recap of Run 5
• 2021 Autum—Winter


• Optimization


• v26 sequencer and new voltage were determined


• ITL gain stability by OD=26.9


• Tearing mitigation for e2v by dPclk=9.3


• Noise reduction by a longer ramp time and 
ASPIC gain was changed for mitigating bias shift


• Improved full well for ITL by increased Parallel 
timing (TimeP/OverP)


• Characterize full focal plane performance


• read noise, dark, full well, linearity


• Detailed study with speciality projectors


• Cold system major instability…



Characterization
Read noise Dark current PTC gain

PTC turnofPTC a00

• Jim’s eotools automated characterized the focal plane

• 45 plots in focal plane level

• 14 plots in Raft level

• 8 plots in sensor level

• ~2000 plots



• No effect 

• FlushCount: 10->100 

• # of serial register flushes before readout


• Clear=0 

• No clear between exp


• Cutting 50, 90, 99% of extra sleep in SlowNoFlushPixel 

• faster toggling of CL during integration


• SlowFlushPixel during Integration 

• flushing serial register continuously during integration


• Lamp was off 

• Changing Temp 

• Deep Clear 

• IDLE_FLUSH improved, especially ReadPixel as IDLE_FLUSH 
worked well 

• IDLE_FLUSH 

• Running the sequencer between exposures


• SlowFlush / FlushPixel / ReadPixel

v26 sequencer
e2v bias stability improvement
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ITL Crosstalk Results Example

9

X talk study

Shuang finds almost consistent X-talk with different ASPIC gain

Berni Confirmed P. Astier’s delayed X talk component. 

Adam & Andrew derived Xtalk coefficients for all sensors from different 
methods using spots and streak based on model fit and pixel basis



Brighter Fatter Correction

Broughton et al. in prep

• Preliminary result


• The current implementation works for ITL but not for e2v



Artificial star measurements
Esteves et al. in prep

• Features induced by tree-ring, mounting support stress, surface finish


• Sensors are not arrays of perfect rectangular pixels



Persistence with the spot projector

• Saturated artificial spots in e2v sensors left persistence

• Lower parallel voltage could prevent charges trapped in the surface layer

• We couldn’t do this for a concern on leakage current between BS and FS


• A 3ms inverting clocks before an exposure takes place already…

• We need a correction in DM

• Only a few electrons in magnitude but has multi-image time constant



Run 6
• 2023 May—Aug?


• Hardware change


• New chiller


• Fully assembled


• Lenses are on / Shutter is on / Filters are on / 
Guider will be tested


• Light sources


• CCOB wide beam (flat illuminator)


• CCOB narrow beam (a single spot light source)


• Transitioning to DM based cp_pipe / eo_pipe for 
automated analysis


• RubinTV



Optimization targets

https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=243097981



• LATISS observation found wave in bias structure 
after new voltage after Run 5 and v26 sequencer 
were introduced


• od was increased by 1.9V to improve gain 
stability


• Parallel timing was tweaked to improve full 
well


• Aspic Gain was adjusted not to hit the Aspic 
limit


• Depends on Reb temperature


• RG toggle in Parallel Transfer seems to cause this


• some sensor got worse 


• So far not clear why it is in the sequencer 
timing


• We will test “noRG” 

Wave in bias From Craig



EO Run plan

https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=243097981

• CCOB wide beam — Flat illuminator using the repurposed LED 
board


• bias/dark/flat


• gain stability


• dense PTC flat in different wavelengths (denser than Run 5)


• open shutter flat (for studying DNL)


• What we did in Run5



EO Run plan

https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=243097981

• CCOB narrow beam — a single beam projector


• X/Y positions, U/B angles, wavelengths


• Throughput at central sensor / each of 21 central sensor


• Optical alignment by looking at reflections 


• Xtalk study (different illumination, less systematics?)


• Guider functionality test 


• Opsim cadence test



EO Run plan

https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=243097981
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EO Run plan
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• Attending Tue CVT (Seth and Andrei) / SAWG (Merlin and Claire) 
meeting #desc-sawg


• RubinTV (Merlin) #cam-rubintv


• https://roundtable.lsst.codes/rubintv/slac/ts8


• Static web pages of results (Jim C.)


• https://s3df.slac.stanford.edu/data/rubin/lsstcam/
13162_13144_13141/ for example


• Calibration products (Eli and Chris) #dm-cam-concordance

Ways DM folks can follow/participate in Run6 

https://s3df.slac.stanford.edu/data/rubin/lsstcam/13162_13144_13141/
https://s3df.slac.stanford.edu/data/rubin/lsstcam/13162_13144_13141/


• Overview of Run 5


• Focal plane is characterized


• Bias stability issue —noRG for ITL is proposed, ReadPixel as IDLE_FLUSH for e2v 
is recommended


• BF correction is not perfect


• Sensor anomalies and persistence need attention and correction 


• Prospect for Run 6


• We will verify the Run 5 characterization


• EO characterization with CCOB wide beam


• Optimization: yellow corner, “wave”, differential non-linearity


• “Ray-trace” for throughput (main beam) and alignment (reflection)


• Need your help!

Summary


