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Data Access: File types
» Events File (2 types)

— Photon files contain all needed information for science analysis

— Extended files contain additional information about each event that is
used for specialized analysis

e not necessary for most science
— All event classes are available in both file types
e Transient - Loose quality definition, likely some background contamination

e Source - Moderate quality, typically only included in transient analyses
» Diffuse - Highest quality, most likely to be photons

» Spacecraft File

— COirientation and position information useful for data selection
— One entry every 30 seconds
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Data Access: Downloads

» Download data from:

» Allows retrieval of data for a specified region

o Default values correspond to suggested data selections for most analysis
types

» Weekly files contain only Diffuse-class events from the photon files
o Weekly spacecraft files are also available

o Spacecraft: ftp.//legacy.gsfc.nasa.gov/fermi/data/lat/weekly/
e Photon: ftp://legacy.gsfc.nasa.gov/fermi/data/lat/allsky/
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Science Analysis Tools

» Overview of capabilities

e Includes background models

e Includes ephemerides DB

» Tools and documentation are released through FSSC
website (http.//fermi.gsfc.nasa.gov/ssc/)
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Science Tools: Documentation

» Multi-tier Documentation

Fermi Mission Technical Handbook

Detailed analysis description (‘Cicerone’)

Individual tool descriptions (like fhelp)

Analysis threads (cook book examples)
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Science Tools: Structure

» “Atomic” executables

— Allows for divergent analysis without task repetition
— Scriptable into more complex analysis chains

» Familiar file types
— FITS data i/o
— IRAF style param files
— XML source models
— Text-based supporting files

» Familiar toolsets
_ FV, DS9, XSPEC
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Science Tools: Flowchart
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Parameter Files

» Contain parameter defaults or previous values
e
# $Header: /nfs/slac/afglast/ground/cvs /dataSubselector /pfiles/gtselect.par,v 1.16
@

infile,fy,a,"",,,"Input FT1 file"
outfile,f,a,"",,,"Output FT1 file"

ra,r,a,d8,8,368,RA for new search center {(degrees)
dec,r,a,8,-98,98,0ec for new search center {(degrees)
rad,r,a, 188,08, 188,radius of new search region {(degrees)
tmin,r,a,8,8,,start time {MET in s)

tmax,r,a,8,8,,end time {(MET in s)

eminyr,a,38,8,, lower energy Llimit {Me¥)

emax,r,a, 300000,0, ,upper energy limit {MeV)
zZmax,r,a, 188,08, 188, maximum zenith angle value {(degrees)
evclsmingiy,h,3,8,18, "Minimum event class D"

evclsmax, i,h,3,8,18, "Maximum event class D"
convtype,i,h -1,1,"Conversion type {(-1=both, @=Front, 1=Back}"
phasemin,r,h sIyminimum pulse phase

phasemax,r,h s Tymaximum pulse phase

r
,8,0
1,0
evtable,s,h, "EVENTS",,, "Event data extension"

chatter,i,h,2,8,4,0utput verbosity

clobber, b, hy yes, , , "Overwrite existing output files"
debug, b, hy no, , , "Activate debugging mode"

Qui b, hy no, , , "GUI mode activated"

mode, s, hy, "ql"y, , 4, "Mode of automatic parameters"
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Science Tools: Execution

» Parameters can be input in three ways

o Allows modification of “hidden” parameters (likely not needed for standard
analyses)

 No access to hidden parameters

» Parameter input can be mixed
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Data Selec“on - 1 Hidden parameters defined
on the command line
» Event-specific cuts can be made with gtselect
— Time range, energy range, position, ROl radius, zenith angle

[wche-2-147-1168:Meet ings/0ct2089_workshop/3c454_workshop] eferrara® gtselect evclsmin=3 evclsmax=3
Input FT1 file[@DJ287_indata.txt] LB9A9Z23112602E6D2F37E71_PHEA.fits

Output FT1 file[LB98521150643E6D2F37E96_cut .fits] 3c454_ecut.fits

RA for new search center {(degrees) (@:368) [133.784] 343.498616

Dec for new search center (degrees) (-98:98) [20.16585] 16.148211"\\\\\\\\\\

radius of new search region (degrees) {8:188) [15] 15

start time (MET in s) (B:) [252460300] 266976800 . Keyword values should
end time (HET in S) (8:) [266612860] 27536989j/ Correspond EXACTLY to

lower energy limit {MeV) (@:) [16@] 300 :
upper energy limit (MeV) (8:) [300008] 300606 Va'.:ﬂfﬁ n he_a?er
maximum zenith angle value {degrees) (@:180) [165] (if they exist)
Done.

» Temporal cuts using spacecratft file keywords are made with gtmktime
— This MUST be applied if a zenith cut was used with gtselect

[wchne-2-147-116:Meet ings/0ct 2609 _workshop/3c454_workshop] eferrara® gtmktime
Spacecraft data file[3c454_ecut.fits] LB9G923112562EAD2F37ETL_SCHA.fits

Filter expression[DATA_QUAL==1]

Apply ROI-based zenith angle cut[ves]

Event data file[LB96321150043EAD2F37E96 cut.fits] 3c4b4_ecut.fits

Output event file name[LB983211560043EADZ2F37E96_gticut.fits] 3c454_ecut_gti.fits
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Data Selection - 2

» Different cuts should be used for different types of data analysis

« May benefit from a higher minimum energy cut due to energy-dependent
PSF

« Requires that spacecraft file contain more time than event file on either
end

« Utilizes “Transient” class photons (evclsmin=1, evclsmax=3)

» The current sent of cuts can be reviewed using gtvcut

» Recommended cuts are documented at:

http://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/Cicerone _Data Exploration/Data_preparation.html
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Binning for Visualization - 1

» gtbin can be used to create several useful visualization products

» Results are in format used by other science tools like XSPEC

» Useful to get a rough idea of the data, but do not include:
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Binning for Visualization - 2

» Making a counts map

[wche-2-147-118:Meet ings/0ct26689_workshop/3c454_workshop] eferrara® gtbin

This is gtbin version ScienceTools-v9rlbpZ2-fssc-200905605

Type of output file (CCUBE|CMAP|LC|PHAL|PHAZ) [CCUBE] CMAP

Event data file name[LB98521150043E0D2F37E96_gticut.fits] 3Sc4b4_ecut_gti.fits
Output file name[LB98521150043E6D2F37E96_countscube.fits] 3c454_ecut_gti_cmap.fits
Spacecraft data file name[NONE] LB98923112562E0D2F37E71_SCAA.fits

Size of the X axis in pixels[128] 366
Size of the ¥ axis in pixels[128] 360
Image scale {in degrees/pixel)[8.25] .1
Coordinate system (CEL - celestial, GAL -galactic) (CEL|GAL) [CEL] CEL

First coordinate of image center in degrees {(RA or galactic [)[133.784] 343.498616
Second coordinate of image center in degrees (DEC or galactic b)[20.1685] 16.148211
Rotation angle of image axis, in degrees[@] @

Projection method e.g. AIT|ARC|CAR|GLS|MER|NCP|SIN|STG|TAN: [AIT] AIT T

Keyword values should
correspond EXACTLY to
values in header

<«—— Here, ROI radius x image scale
= size of each axis
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Binning for Visualization - 3

» Making a quick-look lightcurve

[wche-2-147-116:Meet ings/0ct 2089 _workshop/3c454_workshop] eferrara® gtbin
This is gtbin version ScienceTools-v9rlbpZ2-fssc-200985635

Type of output file (CCUBE|CMAP|LC|PHAL|PHAZ) [CMAP] LC

Event data file name[3c454_ecut_gti.fits]

Output file name[3c454_ecut_gti_cmap.fits] 3c4b4_ecut_gti_lightcurve.fits
Spacecraft data file name[LB99923112502E6D2F37E71_SCOA.fits]
Algorithm for defining time bins {(FILE[LIN|SNR) [LIN]

Start value for first time bin in MET[B] 266976600 Keyword values should
Stop value for last time bin in MET[B] 275369897 correspond EXACTLY to
Width of linearly uniform time bins in seconds[@] 289858 values in header

|

Caution! Final bin may not be
valid if full duration is not included
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Binning for Visualization - 4

» Gtbin products are easily viewable in fv or ds9

3c¢d454_ecut_gti_lightcurwve.fits (COUNTS_1-40)
COUNTS {(Counts)

22222222222222222222222
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