Example of psana analysis for CSPad2x2
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Setup environment

ssh pslogin

ssh psana

cd <your-directory>
sit_setup

Examples for xpp50312

Pedestals

In this section we show how to get CSPad2x2 pedestals using psana for "dark" run.
For this example we create the configuration file ana- xpp50312/ psana- xpp50312- r 0082- pedest al s. cf g:

[ psanal
files / reg/ d/ ana01/ xpp/ xpp50312/ xt c/ €178-r 0082- s04- c00. xt c
nodul es = cspad_nod. CsPad2x2Pedest al s

[ cspad_nod. CsPad2x2Pedest al s]

#source = Detlnfo(: Cspad2x2)

source = Detl nfo(XppGon. 0: Cspad2x2. 0)

out put = cspad- pedest al s- ave- xpp50312-r 0082. dat
noi se = cspad- pedestal s-rns-xpp50312-r0082. dat

Run psana with this configuration file:

psana -c ana-xpp50312/psana-xpp50312-r0082-pedestals.cfg

In a few seconds this job produces two text files with averaged pedestals and rms values as one-dimensional (143560) array for CSPad2x2. Actual shape
of these arrays is assumed to be (185,388,2).
Using, for example, a simple python script these files may be plotted

IPlotCSPad2x2ArrayFromFile.py cspad-pedestals-ave-xpp50312-r0082.dat 700 1400
IPlotCSPad2x2ArrayFromFile.py cspad-pedestals-rms-xpp50312-r0082.dat 0 20



Averaged pedestals:

RMS of pedestals:

Calibration

By default psana assumes that all calibration files are located in the pre-defined directory

/ reg/ d/ psdm <I NSTRUMENT>/ <experi ment >/ cal i b/ as explained in Locating calibration files. However, for analysis it may be convenient to re-
define the calibration directory through the psana parameters. In order to fulfill the naming conventions we have to create a tree of the calibration sub-
directories somewhere in local user's space, for example:

ana- xpp50312/ cal i b/ CsPad2x2: : Cal i bV1l/ XppGon. 0: Cspad2x2. 0/ pi xel _gai n/
pi xel _stat us/
pedest al s/
conmmon_node/

and populate them with all necessary for analysis files. In particular, for pedestals we can use:
cp cspad-pedestals-ave-xpp50312-r0082.dat ana-xpp50312/calib/CsPad2x2::CalibV1/XppGon.0:Cspad2x2.0/pedestals/82-end.data

Another file for common mode correction common_node/ 0- end. dat a usually looks like

1 50 10

The files for pi xel _st at us and pi xel _gai n have the same structure like for pedest al s and can be supplied, if necessary, depending and based on
analysis.

Analysis

For this example we create the configuration file ana- xpp50312/ psana- xpp50312-r 0092. cf g:

[ psanal

files = /reg/ d/ ana01/ xpp/ xpp50312/ xt ¢/ €178-r 0092- s04- c00. xt ¢
experinent = xpp50312

calib-dir = ana-xpp50312/calib

events =10

nmodul es = cspad_nod. CsPadCal i b CSPadPi xCoor ds. CSPad2x2| magePr oducer CSPadPi xCoor ds. Savel magel nFil e

[ cspad_nod. CsPadCal i b]

i nput Key =
out put Key = calibrated
doPedest al s = yes

doPi xel Status = no
doCommonMbde = yes
doPi xel Gai n = no

[ CSPadPi xCoor ds. CSPad2x2l magePr oducer ]

source = Det I nfo(: Cspad2x2)
i nkey = calibrated

out i ngkey = | mage
tiltlsApplied = true

print_bits = 15

[ CSPadPi xCoor ds. Savel magel nFi | e]

source = Det | nfo(: Cspad2x2)
key = | nage

f nane = cspad2x2

event Save =5

#saveAl | = true


https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=96108977
https://confluence.slac.stanford.edu/display/PSDMInternal/Psana+User+Manual+-+Old#PsanaUserManualOld-PsanaParameters

This configuration file provides parameters for psana and three modules.
So far we setup calibration files for cspad_nod. CsPadCal i b module for pedestal subtraction and common mode correction. Module CSPadPi xCoor ds.
CSPad2x2l magePr oducer produces the CSPad2x2 image and saves it in the event. Module Savel nagel nFi | e saves indicated image(s) in the file(s).

Run psana with this configuration file:
psana -c ana-xpp50312/psana-xpp50312-r0092.cfg
Plot obtained text file with an image:
./PlotCameralmageFromFile.py cspad2x2-r0092-2012-07-20-154000.855680176.txt -20 120

Playing with doPedest al s and doCormpnMbde parameters, we could get different images.
Raw data without any correction:

Pedestals subtracted:

Pedestals subtracted and common mode corrected:

Examples for meca6113

Pedestals

Configuration file for dark run processing (assuming that meca6113-r0018 is a dark run...) psana-meca6113-r0018-cspad2x2-pedestals.cfg:

# File: psana-neca6113-r0018-cspad2x2-pedestal s.cfg

[ psana]
files /reg/ d/ psdm mec/ neca6113/ xt c/ e332-r 0018-s03- c00. xtc
nmodul es = cspad_nod. CsPad2x2Pedest al s: 1 \

cspad_nod. CsPad2x2Pedestal s: 2 \

cspad_nod. CsPad2x2Pedest al s: 3

[ cspad_nod. CsPad2x2Pedest al s: 1]

source = Detlnfo(MecTarget Chanber. 0: Cspad2x2. 1)

out put = pedestal s-ave-nmeca6113-r0018- Cspad2x2. 1. dat
noi se = pedestal s-rms-nmeca6113-r0018- Cspad2x2. 1. dat

[ cspad_nod. CsPad2x2Pedest al s: 2]

source = Detlnfo(MecTarget Chanber. 0: Cspad2x2. 2)

out put = pedestal s-ave-neca6113-r0018- Cspad2x2. 2. dat
noi se = pedestal s-rms-nmeca6113-r0018- Cspad2x2. 2. dat

[ cspad_nod. CsPad2x2Pedest al s: 3]

source = Detlnfo(MecTarget Chanber. 0: Cspad2x2. 3)

out put pedest al s- ave- meca6113-r0018- Cspad2x2. 3. dat
noi se = pedest al s-rms-neca6113-r 0018- Cspad2x2. 3. dat

To produce files with pedestals use command:

psana -c psana-neca6113-r0018- cspad2x2- pedestal s. cfg

which produces 6 files with average and rms values for 3 detectors:


https://confluence.slac.stanford.edu/download/attachments/126518670/psana-meca6113-r0018-cspad2x2-pedestals.cfg?version=1&modificationDate=1381962663000&api=v2

pedest al s- ave- meca6113-r 0018- Cspad2x2. 1. dat
pedest al s- ave- neca6113-r0018- Cspad2x2. 2. dat
pedest al s- ave- meca6113-r0018- Cspad2x2. 3. dat
pedest al s-rms- neca6113- r 0018- Cspad2x2. 1. dat
pedest al s-rns- meca6113-r 0018- Cspad2x2. 2. dat
pedest al s-rns- meca6113-r0018- Cspad2x2. 3. dat

Example of pedestal-image and spectral plots for 3 detectors, respectively:

Calibration

Default calibration in psana will be done if files are located in right place. So, they were deployed as:

cp pedestal s-ave-neca6113-r0018- Cspad2x2. 1. dat /reg/ d/ psdm nmec/ meca6113/ cal i b/ CsPad2x2
/ MecTar get Chanber . 0: Cspad2x2. 1/ pedest al s/ 18- end. dat a
cp pedestal s-ave- neca6113-r0018- Cspad2x2. 2. dat /reg/ d/ psdm nec/ meca6113/ cal i b/ CsPad2x2
/ MecTar get Chanber . 0: Cspad2x2. 2/ pedest al s/ 18- end. dat a
cp pedestal s-ave-neca6113-r0018- Cspad2x2. 3. dat /reg/ d/ psdm mec/ meca6113/ cal i b/ CsPad2x2
/ MecTar get Chanber . 0: Cspad2x2. 3/ pedest al s/ 18- end. dat a

Create images in tiff format
Configuration file for psana psana-meca6113-r0028-cspad2x2-tiff.cfg:
Fi l e: psana-neca6113-r0028-cspad2x2-tiff.cfg

To run this script use conmmand:
% psana -c psana- meca6113-r0028- cspad2x2-tiff.cfg

Al so useful command:
% psana -m Event Keys -n 10 /reg/d/ psdnf mec/ meca6113/ xt ¢/ e332-r0028- s03- c00. xt c

HoH O H R H HH

[ psanal
files = /reg/ d/ psdm mec/ neca6113/ xt c/ €332-r 0028- s03- c00. xt c

#calib-dir = ./calib

# Default calibration directory:
# calib-dir = /reg/d/ psdm mec/ meca6113/calib

nmodul es = cspad_nod. CsPadCal i b: 1 \
cspad_nod. CsPadCal i b: 2 \
cspad_nod. CsPadCal i b: 3 \
CSPadPi xCoor ds. CSPad2x2| magePr oducer: 1 \
CSPadPi xCoor ds. CSPad2x2l magePr oducer: 2 \
CSPadPi xCoor ds. CSPad2x2l magePr oducer: 3 \
I ngAl gos. | ngSavel nFile: 1 \
I ngAl gos. | ngSavel nFile: 2 \
| ngAl gos. | ngSavel nFil e: 3

# events =5

[ cspad_nod. CsPadCal i b: 1]

source = Det | nf o( MecTar get Chanber . 0: Cspad2x2. 1)
i nput Key =

out put Key = calibrated_arrl

doPedest al s = yes

doPi xel Status = no

doCommonMbde = no

[ cspad_nod. CsPadCal i b: 2]
source = Det | nf o( MecTar get Chanber . 0: Cspad2x2. 2)

;1 CalibVvl

;1 CalibVvl

;i CalibVvl


https://confluence.slac.stanford.edu/download/attachments/126518670/psana-meca6113-r0028-cspad2x2-tiff.cfg?version=1&modificationDate=1381962807000&api=v2

i nput Key

out put Key
doPedest al s
doPi xel St at us
doConmonMode

c
y
n
n

alibrated_arr2
es

[0}

[o}

[ cspad_nod. CsPadCal i b: 3]
= Det | nf o( MecTar get Chanber . 0: Cspad2x2. 3)

source
i nput Key

out put Key
doPedest al s
doPi xel St at us
doConmonMode

[ CSPadPi xCoor ds.

calibDir
typeG oupNane
sour ce

i nkey
out i ngkey
tiltlsApplied

useW dePi xCent er

print_bits

c
y
n
n

alibrated_arr3
es

[0}

[o}

CSPad2x2InageProducer 1]

= /reg/d/ psdm nec/ neca6113/cal i b

= CsPad2x2:: Cal i bVl

Det | nf o( MecTar get Chanber . 0: Cspad2x2. 1)
= calibrated_arril

= |l mage

= true

= fal se

=15

[ CSPadPi xCoor ds. CSPadeZInageProducer 2]

calibDir

t ypeG oupNane
source

i nkey
out i ngkey
tiltlsApplied

useW dePi xCent er

print_bits

= /reg/ d/ psdnm mec/ neca6113/cal i b

= CsPad2x2:: Cal i bVl

= Det | nf o( MecTar get Chanber. 0: Cspad2x2. 2)
= calibrated_arr2

= | mage

= true

= fal se

= 15

[ CSPadPi xCoor ds. CSPadeZInugeProducer 3]

calibDir

t ypeG oupNane
sour ce

i nkey
out i ngkey
tiltlsApplied

useW dePi xCent er

print_bits

= /reg/ d/ psdn nmec/ neca6113/cal i b

= CsPad2x2:: Cali bVl

Det | nf o( MecTar get Chanber . 0: Cspad2x2. 3)
= calibrated_arr3

= | mage

= true

= fal se

= 15

[1 mgAl gos. | ngSavel nFi | e: 1]

source
key

f nane

#f type
ftype
saveAl |
print_bits
#event Save

Det | nf o( MecTar get Chanber . 0: Cspad2x2. 1)

= | mage

cspad2x2. 1

= txt

tiff
true
3
5

[ 1 ngAl gos. | ngSavel nFi | e: 2]

sour ce
key

f nane
#ftype
ftype
saveAl |
print_bits
#event Save

Det | nf o( MecTar get Chanber . 0: Cspad2x2. 2)

= | mage

cspad2x2. 2

= txt

tiff
true
3
5

[ I ngAl gos. | ngSavel nFi | e: 3]

source
key

f nane
#ftype

Det | nf o( MecTar get Chanber . 0: Cspad2x2. 3)

= | mage

cspad2x2. 3
t xt



ftype = tiff
saveAl | = true
print_bits =3
#event Save =5

To produce files with images in tiff format use command:

psana -c psana-neca6113-r0028-cspad2x2-tiff.cfg

New files will be produced with names containing time stamp:

cspad2x2. 1-r0028- 20131013- 155538. 754093925. ti f f
cspad2x2. 2-r 0028- 20131013- 155538. 754093925. ti f f
cspad2x2. 3-r 0028-20131013- 155538. 754093925. ti f f

Example of image and spectral plots for 3 detectors, respectively:

Examples for mecalll3

Get latest version of packages and run psana
On 6 p.m. 2013-11-13 all recent code changes are included in release ana-0.10.5 (seen in directory $SIT_RELDIR).

To run psana use commands:

ssh -Y psana
cd <your-favorite-directory>

sit_setup
cp <path-to-where-it-is-|ocated>/ psana-nmecalll3-r0376-cspad-cspad2x2-tiff.cfg .

psana -c psana-necalll3-r0376-cspad-cspad2x2-tiff.cfg

or run xtcexplorer:

xt cexpl orer /reg/d/ psdnl mec/ mecalll3/ xtc/ e356-r0376-s03-c00. xtc

Pedestals and bad pixels

The configuration file for psana psana-mecal113-r0045-cspad-cspad2x2-dark-hotpix.cfg can be used to produce calibration files with pedestals (dark rate)
and mask of bad pixels:

# Run this script:
# psana -c psana-nmecalll3-r0045- cspad- cspad2x2-dar k- hot pi x. cfg

[ psanal
# Default calibration directory:
# calib-dir = /reg/d/ psdm nec/ mecalll3/calib

files = exp=necalll3:run=45
events = 400
#ski p-events = 0


https://confluence.slac.stanford.edu/download/attachments/126518670/psana-meca1113-r0045-cspad-cspad2x2-dark-hotpix.cfg?version=1&modificationDate=1386870808000&api=v2

nmodul es = CSPadPi xCoor ds. CSPadNDAr r Pr oducer \

CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer :
CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer :
CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer
CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer :

[ CSPadPi xCoor ds. CSPadNDAr r Pr oducer ]
source = MecTar get Chanber . 0: Cspad. 0
i nkey =

out key = cspad_ndarr

outtype = intlé

is_fullsize = yes

print_bits =3

[ CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer : 1]
source = MecTarget Chanber. 0: Cspad2x2. 1
i nkey =

out key = cspad2x2.1_ndarr

outtype = intl6

print_bits =3

[ CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer : 2]
source = MecTarget Chanber. 0: Cspad2x2. 2
i nkey

out key = cspad2x2.2_ndarr

outtype = intl6

print_bits =3

[ CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer : 3]
source = MecTarget Chanber. 0: Cspad2x2. 3
i nkey

out key = cspad2x2.3_ndarr

outtype = intl6

print_bits =3

[ CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer : 4]
source = MecTarget Chanber. 0: Cspad2x2. 4
i nkey =

out key = cspad2x2.4_ndarr

outtype = intl6

print_bits =3

[ I ngAl gos. NDAr r Aver age]

source = MecTar get Chanber . 0: Cspad. 0
key = cspad_ndarr

avefile = cspad. 0- ave

rmsfile = cspad. O-rns

maskfile = cspad. 0- msk

hotpi xfile = cspad. O-hot

thr_rms_ADU = 10

thr_mn_ADU = 2

thr_max_ADU = 65000

print_bits = 93

[ 1 ngAl gos. NDAr r Aver age: 1]

source = MecTar get Chanber . 0: Cspad2x2. 1
key = cspad2x2.1_ndarr

avefile = cspad2x2. 1-ave

rmsfile = cspad2x2. 1-rnms

I mgAl gos. NDArr Aver age \
I ngAl gos. NDAr r Aver age:
I ngAl gos. NDArr Aver age
| ngAl gos. NDArr Aver age
I ngAl gos. NDArr Aver age:
| rgAl gos. Tahonet er

A WN P
— - — -

A WDN P

—— — —



maskfile = cspad2x2. 1- nsk
hot pi xfile = cspad2x2. 1- hot
#evts_stagel = 100

#gate_w dthl = 100.
thr_rms_ADU = 10
thr_mn_ADU = 2

thr_max_ADU = 65000
print_bits = 93

[ 1 ngAl gos. NDAr r Aver age: 2]
source = MecTar get Chanber . 0: Cspad2x2. 2

key = cspad2x2. 2_ndarr
avefile = cspad2x2. 2-ave
rmsfile = cspad2x2. 2-rnms
maskfile = cspad2x2. 2- msk
hotpi xfile = cspad2x2.2-hot

#evts_stagel = 100
#gate_wi dthl = 100.

thr _rms_ADU = 10
thr_mn_ADU = 2
thr_max_ADU = 65000
print_bits = 93

[ 1 mgAl gos. NDAr r Aver age: 3]

source = MecTar get Chanber . 0: Cspad2x2. 3
key = cspad2x2. 3_ndarr

avefile = cspad2x2. 3-ave

rmsfile = cspad2x2. 3-rnms

maskfile = cspad2x2. 3- msk

hot pi xfile = cspad2x2. 3- hot

#evts_stagel = 100
#gate_wi dthl = 100.
thr_rms_ADU = 10
thr_mn_ADU = 2
thr_max_ADU = 65000
print_bits = 93

[ 1 ngAl gos. NDAr r Aver age: 4]

source = MecTar get Chanber . 0: Cspad2x2. 4
key = cspad2x2.4_ndarr

avefile = cspad2x2. 4- ave

rmsfile = cspad2x2. 4-rns

maskfile = cspad2x2. 4- msk

hot pi xfile = cspad2x2. 4- hot
#evts_stagel = 100

#gate_wi dthl = 100.

thr _rms_ADU = 10
thr_mn_ADU = 2

thr_max_ADU = 65000
print_bits = 93

[ 1 mgAl gos. Tahonet er]
dn = 100
print_bits =7

This script

® runs through 400 events of the xtc file exp=necalll3: r un=45,

® uses CSPadNDArrProducer and CSPad2x2NDArrProducer modules to get cspad and four cspad2x2 data and put them as universal ndar r ay<T
, 3> objects in psana event store,

* uses NDArrAverage module to evaluate and save in file average, rms, mask, and hot pixel map for all array elements:


https://confluence.slac.stanford.edu/display/PSDMInternal/psana+-+Module+Catalog#psanaModuleCatalog-ModuleCSPadPixCoords::CSPadNDArrProducer
https://confluence.slac.stanford.edu/display/PSDMInternal/psana+-+Module+Catalog#psanaModuleCatalog-ModuleCSPadPixCoords::CSPadNDArrProducer
https://confluence.slac.stanford.edu/display/PSDMInternal/psana+-+Module+Catalog#psanaModuleCatalog-ModuleImgAlgos::NDArrAverage

cspad. 0- ave- mecalll3-r0045. dat

cspad. 0- hot - mecalll3-r 0045. dat

cspad. 0- nsk- mecalll3- r 0045. dat

cspad. O-rns- mecalll3-r0045. dat

cspad2x2. 1- ave- necalll3- r 0045. dat
cspad2x2. 1- hot - mecalll3- r 0045. dat
cspad2x2. 1- nsk- mecalll3-r 0045. dat
cspad2x2. 1-rms- mecalll3- r 0045. dat
cspad2x2. 2- ave- necalll3- r 0045. dat
cspad2x2. 2- hot - mecalll3-r 0045. dat
cspad2x2. 2- nsk- mecalll3- r 0045. dat
cspad2x2. 2-rms- mecalll3- r 0045. dat
cspad2x2. 3-ave- necalll3- r 0045. dat
cspad2x2. 3- hot - mecalll3- r 0045. dat
cspad2x2. 3- nsk- mecalll3-r 0045. dat
cspad2x2. 3-rnms- necalll3- r 0045. dat
cspad2x2. 4- ave- necalll3- r 0045. dat
cspad2x2. 4- hot - necalll3- r 0045. dat
cspad2x2. 4- nsk- mecalll3- r 0045. dat
cspad2x2. 4-rms- mecalll3- r 0045. dat

NDArrAverage module has a bunch of parameters which depend on particular detector/experiments and need to be adjusted looking at spectra of average
and rms values from these files. For example averaged image and spectrum and rms spectrum of pixel intensities for

cspad2x2.1-ave-mecalll3-r0045.dat and cspad2x2.1-rms-mecalll3-r0045.dat
are shown in plots:

These spectra allow to use confidently parameters like

® thr_rms_ADU = 10
® thr_mn_ADU = 2
® thr_max_ADU = 65000

Files with mask and hot pixel map contain opposite meaning of 0/1 for bad/good pixels:

Calibration

Default calibration in psana will be done if files are located in right place. So, they were deployed as:

cp cspad. 0-ave-necalll3-r0045. dat /reg/ d/ psdm mec/ necalll3/ cal i b/ CsPad: : Cal i bV1l/ MecTar get Chanber. 0: Cspad. 0
/ pedest al s/ 45-end. dat a

cp cspad2x2.1-ave-necalll3-r0045.dat /reg/d/ psdn mec/ mecalll3/cal i b/ CsPad2x2:: Cal i bV1l/ MecTar get Chanber. 0:
Cspad2x2. 1/ pedest al s/ 45-end. dat a

cp cspad2x2. 2-ave-necalll3-r0045. dat /reg/d/ psdnf mec/ necalll3/ cal i b/ CsPad2x2: : Cal i bV1l/ MecTar get Chanber. O:
Cspad2x2. 2/ pedest al s/ 45-end. dat a

cp cspad. 0- hot - mecalll3- r 0045. dat /reg/ d/ psdm mec/ mecalll3/ cal i b/ CsPad: : Cal i bVl/ MecTar get Chanber . 0: Cspad. O
/ pi xel _st atus/ 45-end. dat a

cp cspad2x2. 1-hot-necalll3-r0045. dat /reg/d/ psdnf mec/ necalll3/ cali b/ CsPad2x2:: Cal i bVl/ MecTar get Chanber. O:
Cspad2x2. 1/ pi xel _st at us/ 45-end. dat a

Create images in tiff format

Configuration file for psana psana-mecal113-r0376-cspad-cspad2x2-conv-tiff.cfg

# Run this script:
# psana -c psana-mecalll3-r0376-cspad-cspad2x2-conv-tiff.cfg


https://confluence.slac.stanford.edu/display/PSDMInternal/psana+-+Module+Catalog#psanaModuleCatalog-ModuleImgAlgos::NDArrAverage
https://confluence.slac.stanford.edu/download/attachments/126518670/psana-meca1113-r0376-cspad-cspad2x2-conv-tiff.cfg?version=2&modificationDate=1387559818000&api=v2

#

# Useful commands:

# psana -m EventKeys -n 5 exp=mecalll3:run=376

# or

# psana -m EventKeys -n 5 /reg/d/ psdm nec/ mecalll3/ xt c/ e356-r0376-s03-c00. xtc

[ psana]
# Default calibration directory:
# calib-dir = /reg/d/ psdm mec/ mecalll3/calib

files = exp=necalll3: run=376
events = 5
#ski p-events = 0

nodul es = cspad_nod. CsPadCal i b \
CSPadPi xCoor ds. CSPadl nagePr oducer: 0 \
CSPadPi xCoor ds. CSPad2x2I| magePr oducer :
CSPadPi xCoor ds. CSPad2x2l magePr oducer :
CSPadPi xCoor ds. CSPad2x2| magePr oducer :
CSPadPi xCoor ds. CSPad2x2l magePr oducer :

A WN P
— - - -

pyi ngal gos. i mage_crop: 0 \

pyi ngal gos. i mage_save_in_file:0 \
pyi ngal gos. i mage_save_in_file:1 \
pyi ngal gos. i mage_save_in_file:2 \
pyi ngal gos. i mage_save_in_file:3 \
pyi ngal gos. i mage_save_in_file:4 \

| rgAl gos. Tahonet er

# Calibrate all CSPAD and CSPAD2x2
[ cspad_nod. CsPadCal i b]

i nput Key =
out put Key = calibrated_arr
doPedest al s = yes

doPi xel St at us yes
doCommonMbde = yes

[ CSPadPi xCoor ds. CSPadl magePr oducer : 0]
#cal i bDir = /reg/d/ psdnf mec/ necalll3/calib
#t ypeG oupNane = CsPad:: Cal i bVl

source = Det | nf o( MecTar get Chanber. 0: Cspad. 0)
key = calibrated_arr

i mkey = i mage0

tiltlsApplied = fal se

print_bits =3

[ CSPadPi xCoor ds. CSPad2x2| magePr oducer : 1]

#cal i bDir = /reg/d/ psdnf mec/ necalll3/calib

#t ypeG oupNane = CsPad2x2:: Cali bVl

source = Det | nf o( MecTar get Chanber. 0: Cspad2x2. 1)
i nkey = calibrated_arr

out i ngkey = i magel

tiltlsApplied = true

useW dePi xCenter = fal se

print_bits =3

[ CSPadPi xCoor ds. CSPad2x2| magePr oducer : 2]

#calibDir = /reg/d/ psdnf mec/ necalll3/calib

#t ypeG oupNane = CsPad2x2:: Cal i bVl

source = Det | nf o( MecTar get Chanber. 0: Cspad2x2. 2)
i nkey = calibrated_arr

out i ngkey = i nage2

tiltlsApplied = true

useW dePi xCenter = fal se

print_bits =3

[ CSPadPi xCoor ds. CSPad2x2l magePr oducer : 3]



#cal i bDi r

#t ypeG oupNane

sour ce
i nkey
out i ngkey

tiltlsApplied

useW dePi xCent er

print_bits

CsPad2x2:: Cal i bVl

calibrated_arr
i mge3

fal se

fal se

3

[ CSPadPi xCoor ds. CSPad2x2| magePr oducer : 4]
= /reg/d/ psdn mec/ necalll3/calib

#cal i bDi r

#t ypeG oupNane

sour ce
i nkey
out i ngkey

tiltlsApplied

useW dePi xCent er

print_bits

[ pyi npal gos.
source =
key_in
key_out
rownin
r oOWTRX
colnmn
col max
print_bits

[ pyi npal gos.
source
key_in

of nane
print_bits

[ pyi ngal gos.
sour ce
key_in

of name
print_bits

[ pyi ngal gos.
sour ce
key_in

of nane
print_bits

[ pyi npal gos.
source
key_in

of nane
print_bits

[ pyi ngal gos.
source
key_in

of nane
print_bits

mag

= CsPad2x2:: Cali bVl

calibrated_arr
i mge4

true

fal se

3

e_crop: 0]

i mgeO_cr opped

=70

900
0

825
255

mag

mag

meg

mag

mag

e_save_in_file:0]

= Det | nf o( MecTar get Chanber

= i nage0_cr opped
cspad. 0. tiff
=5

e_save_in_file:1]

= Det | nf o( MecTar get Chanber
= i magel

cspad2x2. 1. tiff

=5

e_save_in_file:2]

= Det | nf o( MecTar get Chanber
= i mage2

cspad2x2.2.tiff

=5

e_save_in_file: 3]

= Det | nf o( MecTar get Chanber.

= i nage3
cspad2x2. 3. tiff
=5

e_save_in_file: 4]
i mage4
cspad2x2.4.tiff
5

[ 1 ngAl gos. Tahonet er]

Det | nf o( MecTar get Chanber .

/reg/ d/ psdm nmec/ mecalll3/calib

Det | nf o( MecTar get Chanber . 0: Cspad2x2. 3)

Det | nf o( MecTar get Chanber. 0: Cspad2x2. 4)

= Det | nf o( MecTar get Chanber . 0: Cspad. 0)
= i mage0

0: Cspad. 0)

. 0: Cspad2x2. 1)

. 0: Cspad2x2. 2)

0: Cspad2x2. 3)

0: Cspad2x2. 4)

dn
print_bits

100
7



Command:

% psana -c psana-necalll3-r0376-cspad-cspad2x2-tiff.cfg

or for other runs:

% psana -c psana-necalll3-r0376-cspad-cspad2x2-tiff.cfg exp=necalll3: run=378

will run over 5 events from xtc files, applys intensity correction for all CSPAD detectors (if calibration files are provided), produces images and save images
for one CSPAD and four CSPAD2x2 detectors in 16-bit tiff files, with names like

cspad.0-r0376-e0000000#-20131110-101607.736131763.tiff

cspad2x2.#-r0376-e0000000#-20131110-101546.244253562. tiff

Examples for mecb3114

Experiment mecb3114 use different detectors in different runs. Not all of them collected data in each run. Then it make sense to produce tiff files for
separate detectors.

Configuration file for MecTargetChamber.0:Cspad2x2: psana-mecb3114-r0008-cspad2x2-tiff.cfg
Configuration file for MecTargetChamber.0:Cspad.0: psana-mech3114-r0323-cspad-tiff.cfg

Command to run:

% psana -m <fil e-nane>. cfg exp=necb3114: run=376

Examples for meciO114

Andreas Schropp needs to access cspad image in his custom psana module.

On 2014-03-21 Module ImgAlgos::ExampleDumpimg is add as an example.

Get and run this example in current release

For releases ana-0.10.14 the updated version of code can be compiled and run from local release directory;

ssh -Y psana
cd <your-favorite-directory>
ki ni t

<next 6 lines can be copied and pasted>
new el ana-0.10.14 ny-rel ease-dir;

cd ny-rel ease-dir;

sit_setup;

addpkg | ngAl gos HEAD;

addpkg CSPadPi xCoor ds HEAD;

scons -j 8;

<wait a few mnutes until it is conpiled>
<pick-up *.cfg files and run thenr

psana -c psana-neci 0114-r0050- exanpl ei ngdunp- cspadcal i b. cfg
psana -c psana-neci 0114- r 0050- exanpl ei ngdunp- ndarrcal i b.cfg

These example print too much, but this is an intentional example. Level of verbosity can be controlled by the pri nt _bi t s parameter for each module.

Configuration files

® psana-meci0114-r0050-exampleimgdump-cspadcalib.cfg - use sequence of CsPadCalib, CSPadimageProducer, and ExampleDumplmg modules
works with int16_t data on all stages until ExampleDumplmg


https://confluence.slac.stanford.edu/download/attachments/126518670/psana-mecb3114-r0008-cspad2x2-tiff.cfg?version=1&modificationDate=1390870101000&api=v2
https://confluence.slac.stanford.edu/download/attachments/126518670/psana-mecb3114-r0323-cspad-tiff.cfg?version=1&modificationDate=1390870121000&api=v2
https://confluence.slac.stanford.edu/download/attachments/126518670/psana-meci0114-r0050-exampleimgdump-cspadcalib.cfg?version=1&modificationDate=1395446166000&api=v2

® psana-meci0114-r0050-exampleimgdump-ndarrcalib.cfg - use sequence of CSPadNDArrProducer, NDArrCalib, CSPadlmageProducer, and
ExampleDumplimg modules
CSPadNDArrProducer - creates ndarray<const T,3> for a few generic data types,
NDArrCalib - may apply more corrections than CsPadCalib.
ExampleDumplmg - also may process a few data types such as int16_t, int, float, and double.

Other option to save image in 16-bit tiff files

Psana can use python modules. A few modules in package pyimgalgos were recently developed to process CSPAD data.
Psana Module Catalog - Package pyimgalgos
Psana Module Examples - Examples for Package pyimgalgos

In particular, module pyi ngal gos. i nage_save_i n_fi | e may save image in 16-bit tiff files.

Display tiff image

To display image from tiff file use di spl ay command:
display <file-nane>.tiff

then

1. left mouse click on image
2. click on "Enhance" button
3. click on "Equalize" button

Other option - use | mageJ command:

/ reg/ conmon/ package/ i magej /| mageJ <fil e-name>.tiff

Check tiff file

To check tiff file format one may use command:

% identify -verbose <file-nane>.tiff

which prints information about tiff file structure. For example,

% identify -verbose cspad. 0-r0376-e00000001-20131110-101546. 244253562. ti ff
I mage: cspad. 0-r0376-e00000001-20131110- 101546. 244253562. ti ff
Format: TIFF (Tagged Inage File Fornat)
Cl ass: PseudoCl ass
Geometry: 1750x1750
Type: Grayscal e
Endi aness: MsB
Col or space: G ay
Channel dept h:
Gray: 16-bits
Channel statistics:
G ay:
Mn: 0 (0)
Max: 16383 (0.249989)
Mean: 1023. 37 (0.0156156)
St andard devi ation: 2132.77 (0.0325439)
Col ors: 65536

Convert uintl6 tiff to int16 tiff

Eric Galtier found the way to change file format record for tiff file using convert command:


https://confluence.slac.stanford.edu/download/attachments/126518670/psana-meci0114-r0050-exampleimgdump-ndarrcalib.cfg?version=1&modificationDate=1395446186000&api=v2
https://confluence.slac.stanford.edu/display/PSDMInternal/psana+-+Module+Catalog#psanaModuleCatalog-Packagepyimgalgos
https://confluence.slac.stanford.edu/display/PSDMInternal/psana+-+Module+Examples#psanaModuleExamples-ExamplesforPackagepyimgalgos

convert input_file.tiff -define quantum fornmat=signed output_file.tiff

Other option for floating point conversi on: - define quantum f or mat =f | oat i ng- poi nt

Examples for cxi86415

This test is done by request

1 Loh, Ne-Te writes:
> On a separate note, the online monitoring software (hummingbird, by Benedikt and Filipe) will need py+psana. However, the default psana
calibrations/corrections for the 140k back detector seems wonky. You might recall that there was a teleconference where Veita's student (Yi-
Tien) discusses how the 0-photon peak had a largish negative ADU, despite turning on common mode correction and dark subtraction (psana's

implementation). Would you and your team be able to take a look at these as well? If it's a quick fix, then the online monitoring group will have
a much easier time (e.g. they won't have to separately do common mode subtraction).

Standard configuration file

Use psana configuration file psana-cxidg3-cspad2x2-NDArrAverage.cfg (download), which can be executed by command:

sit_setup
psana -c psana- cxi dg3- cspad2x2- NDArr Aver age. cf g exp=cxi 86415: run=7

This job produces 3 files with cspad2x2 shaped arrays for averaged, rms, and maximal intensities.

These arrays can be plotted by the command

pli ms cspad2x2-ndarr-ave-cxi 86415-r0007. dat

Results for runs 7, 62, and 83 are shown on plots:

These plots show that the dark level is consistent with zero and does not indicate on any offset.

Loh's configuration file

Use configuration file from Loh's e-mail orig.cfg (download)

with minor modifications
® add psana parameters in the header, add list of modules
® removetypeG oupnane = CsPad: Cali bVl from

[ CSPadPi xCoor ds. CSPad2x2l magePr oducer : 2]
® add module | ngAl gos. | rgSavel nFi | e: 2 justin order to save image:


https://confluence.slac.stanford.edu/download/attachments/126518670/psana-cxidg3-cspad2x2-NDArrAverage.cfg.txt?version=1&modificationDate=1432155997000&api=v2
https://confluence.slac.stanford.edu/download/attachments/126518670/psana-cxidg3-cspad2x2-NDArrAverage.cfg?version=1&modificationDate=1432156026000&api=v2
https://confluence.slac.stanford.edu/download/attachments/126518670/orig.cfg.txt?version=1&modificationDate=1432252503000&api=v2
https://confluence.slac.stanford.edu/download/attachments/126518670/orig.cfg?version=1&modificationDate=1432252532000&api=v2

[ psana]
files = exp=cxi 86415: run=64
events = 10

nodul es = CSPadPi xCoor ds. CSPad2x2NDAr r Pr oducer: 2 \
I ngAl gos. NDArr Cal i b: 2 \
CSPadPi xCoor ds. CSPad2x2l magePr oducer: 2 \
I ngAl gos. | ngSavel nFi |l e: 2

<code frome-mail is here>

[ 1 ngAl gos. | ngSavel nFi | e: 2]
source = Det | nf o( Cxi Dg3. 0: Cspad2x2. 0)

key = reconstructed

f nane = i ng- cspad2x2- dg3
ftype = txt

#saveAl | = true

print_bits =3

event Save =9

Run it with command:

psana -c orig.cfg

which produces file with image for event #9, which can be viewed as

plims inmg-cspad2x2-dg3-cxi 86415-r0064- e00000009- 20150308- 162942. 145136207. t xt

ang brings us an image: - the same image, but spectrum is shown in the range (-100, 100) ADU. This event
looks good.
Event #36: looks like left-side sensor is not corrected for common mode fluctuation...

In stead of default common_mode parameters (1,25,25,100) let us try (1,50,10,100) in the file

/reg/ d/ psdm CXI / cxi 86415/ cal i b/ CsPad2x2: : Cal i bV1l/ Cxi Dg3. 0: Cspad2x2. 0/ cormon_nbde/ 9- end. dat a

The same image looks better now:

Recommendation: try to play with common mode parameters.

References
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© Example for module cspad_mod::CsPad2x2Pedestals
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® psana - Module Catalog

NDArrAverage module
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https://confluence.slac.stanford.edu/display/PSDMInternal/psana+-+Module+Catalog
https://confluence.slac.stanford.edu/display/PSDMInternal/psana+-+Module+Catalog#psanaModuleCatalog-ModuleImgAlgos::NDArrAverage
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