Cenbg mini-course #1

GLAST LAT data file formats, from raw data to photon lists
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Subject: mini cours #1

Lucas y Damien

demain mercredi j'ai envie de vous raconter

                                         |---------------------------|    

   ldf => digi => recon+merit+svac+caltuple =>fits

et notamment une idee que j'ai pour le pointe de Vela qui aura lieu 

pendant les jours 32 a 46 apres le lancement, pour valider les acceptances 

Monte Carlo.

  Ca depassera 25 minutes je pense. En mi-matinee?

· David.

Outline:

1) An overview of the data files and where to learn more about them. See http://glast-ground.slac.stanford.edu/workbook/dataAccessHome.htm

a. LDF = LAT Data Format generated by the online acquisition code which was called LATTE for years, was replaced by an upgrade called Lycos which finally evolved into FSW. These data are for example: digitized pulseheights for the CAL ; addresses of TKR strips for which pulse heights were above threshold ; TOT = Time Over Threshold for those strips ; digitized pulseheights for the ACD panels above threshold ; timestamp ; some housekeeping data, such as position in orbit and telescope pointing direction.

Exercise – show that dE/dX for a muon in a CsI crystal is 12 MeV, and remember that that’s about 300 dc in the LEX8 gain range.

b. Ldf2digi – root file definitions in the workbook.  Some of our colleagues read LDF files with IDL and analyse from there. But reconstruction (translation of raw binary data to “physics” data) is done with Root files. Therefore (a subset of) the data in the LDF files is copied to digi.root files.  (https://confluence.slac.stanford.edu/display/WB/digiRootData caln also be reached from http://www-glast.slac.stanford.edu/IntegrationTest/SVAC/Instrument_Analysis/Instrument_Analysis.html

c. Recon! Not a simple tuple, thus RootTreeAnalysis.C

The runs database is at 

http://www.slac.stanford.edu/cgi-wrap/eLog.pl/list
we looked at run 77010347

If you want CERN data then what you need is 

http://www.slac.stanford.edu/cgi-wrap/eLogBeamtest.pl/list
i. MeV = (ADC-PED)*gain, except that you average over both ends due to the light attenuation (“pulseheight asymmetry”)

ii. Small other effects e.g. pedestal drift with rate observed at CERN this summer

iii. We still haven’t talked about the root file. For an example of RootTreeAnalysis.C, that reads .digi, .recon, and the Monte Carlo data blocks, either ask Dave or get it from 

http://www-glast.slac.stanford.edu/IntegrationTest/SVAC/Instrument_Analysis/UsefulStuff/lookatData.html 

or from 

http://www-glast.slac.stanford.edu/IntegrationTest/SVAC/Instrument_Analysis/UsefulStuff/codeexamples.htm
The document at 

http://www-glast.slac.stanford.edu/IntegrationTest/SVAC/Instrument_Analysis/UsefulStuff/LAT-TD-04631-02.htm
is a gold mine of information some of which may even be useful.

FSW = Flight SoftWare

d. MeritTuple vs the SVACtuple vs the recon tuple:  The recon files are huge and their internal format is very painful to use and therefore hardly anybody uses them! People use instead two (or three or four) derivatives, called MeritTuple and SvacTuple. Why two? Sociology, human pathology, politics, and culture. MeritTuple is used mainly by “Analysis Group” and “Science Tools” people who use mostly Monte Carlo data. The SvacTuple was created by the Instrument group who wanted to add lots and lots of instrument related quantities. The Merit people made adding new quantities to their tuple very difficult. In fact, both are needed, for different types of studies, and are complementary.
e. And also the CalTuple

f. Fits files with photon lists

i. Class A and class B photons were described in DC2 kickoff (http://www-glast.slac.stanford.edu/software/DataChallenges/DC2/MarchWorkshop/default.html ) in the talk by Jim Chiang (slide#5).)

ii. What is appropriate for pulsar analysis (Julie’s GRB presentation yesterday at the ANA meeting.)  From https://confluence.slac.stanford.edu/display/SCIGRPS/Calibration+and+Analysis+Methods go to https://confluence.slac.stanford.edu/download/attachments/13899/grb_irf.pdf?version=1 

See slide # 11

iii. Absolute timestamps not in the fits or merit files yet, but the pieces are in the Svac tuple – an opportunity go to https://confluence.slac.stanford.edu/display/CAL/Event+Timestamps and from there you can get to http://www-glast.slac.stanford.edu/IntegrationTest/SVAC/Instrument_Analysis/Meetings/06162006/ITmeet16June2006.pdf and you should look at slide # 9

g. Without forgetting Monte Carlo data

2) Exercises with CERN data:
a. A very simple event display, for muons ; electrons ; protons ; pions ; at different energies and different angles.

b. Compare the Molière radius to the crystal size. Compare the observed proton punch-through rate to expectations based on the number of interaction lengths

c. Select gamma rays and estimate detector effective area

d. Compare reconstructed energy with beam energy

e. Compare with Monte Carlo data

f. Reject protons and compare with rates in Ritz’ trigger studies, https://confluence.slac.stanford.edu/display/SCIGRPS/Background+Flux+Review 

3) A longer term more serious task: Prepare for the first pointed observations of Vela towards the end of the first 60 days after launch
a. Outline of the 60 days, see Cameron, and Eduardo + Seth, at https://confluence.slac.stanford.edu/display/SCIGRPS/Stockholm+Collaboration+Meeting+August+2006 
b. Dave’s idea for comparing Monte Carlo efficiency predictions (i.e. A(E), i.e. IRF’s) with Reality  https://confluence.slac.stanford.edu/display/SCIGRPS/Vela+Observations+1 
Future mini-courses:

· An introduction to the CAL front-end electronics (e.g. fig 7 of poster in hallway), and an over view of the LAT data acquisition (electronics, like TEM and GEM, and Flight Software = FSW). Dave, remember the charge sucker.
· In-flight CAL calibration: what is GCRcalib and how are we going to help Montpellier (Fred Piron)
· How to build IRF’s (Instrument Response Functions) and in particular, how will we determine the systematic uncertainties on our measured fluxes,  = N/T<A> ?
· Trigger engines (see Steve Ritz’ confluence page)
· RDB calibrations database
