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We wrote down probability and calculated
likelihood. Now what?

. {$O$.- $1)(-+'.23)$.-thf0'4-5-"'$.6%' $.- 460-+#%-'6007138)%'64)7$'
-'(6%$69
¢ B"$"$;"#&C/.%" /D1&;,("&1$/IHE "1 A&F (#&9#%+#8$%=*3&;"&3*/3&3*"&.($;"#&-
L ("&LSHE"18%.8")*&;1=&% 1&8H#/: .&#].8+$,0&<#+$&/&;%=8&;%.&/.8&3*/3&;%
G,,"8&:%3*&/.&"H(/,&.($;"#&+<&")*&)+,+#?&
o | #%+#1&</BRI&FH/0&+;1"H#>/E+. A&
| g%;(lg%g)'&)#'(%@*.A%+#$1&f/%+*)&.#$(+%92%9#148@&:$9&9-$(ﬂ&/50),2%*?(0%
| 6%)*0(%&.*0)(+PO&*OBI$HYS +96"#2(%+&C-' (% ()& &*.%: 0%) VoS H 2T (+& 1 $(+%692%
*$"(0%9'(0?2#@*.'D%+&C & &*.%:0%)%0(' &+-#,%9#1480*- . +%# . +%-.)*+(,(+%"*-01('D%
#.+%F>G%"*-01('B%
¢ :6+;7+6$5%.-'+#,-+#.))('<)"460-+#%%(6+$-"%6 B (-+' .23)$.-0#0=
> #006'3")(7;$'?071'#%'+)&'036;-@P)L"+#,-+#.)) <)"-6;.’
#%(-3-%(-%%$'4#%5.- (656-



, $*"'-$."/&256'& 7" AF& )$-*49&:."2";

I"#SH8H ()*+&),-.#-0#1&2+0'12+#,34-2,+5)5
()*+&),--. #/-0#6 &&#7815+& BHA9Z,+5)5

o "H#PUR'()*+,*-."" #"-"0%1-2#*'%"3*'/"
122,+14)* %8, 0*%D015%64,/*%0* 7"
-+7*#%"%'7"%0,"890*7'#'$%,'0)*'7*;,**%'+6'
6,**7+-'7"<**/0'8*0=**/'0)*" -+7*#%

e TS=2ALnL~¥*(N_dof)
* TS = 02 in Gaussian limit

o >71-2#*%
e Source TS: probability the source is present in the
model as compared to not in the null model

TS ext: compare a spatially extended source
model hypothesis to a point source (radius=0)

TS var: compare a model where flux is allowed to
change to a model with constant flux
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https://iopscience.iop.org/article/10.1086/303600/pdf
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https://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/Cicerone_LAT_IRFs/IRF_EA.html
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Flux error/flux can’t do better than the underlying count statistics. Comparing flux error/flux to
Sqart(npred)/npred exposes outliers.

This happens when the error matrix is not accurate. At some point the optimizer stops trying
parameters and returns current values whatever they may be.
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Point source sensitivity

The first plot shows the PBR3_SOURCE_V2 ten-year integral flux sensitivity for an isolated point source. The integral sensitivity is

evaluated as the minimum flux above 100 MeV (in ph cm™2 s™1) to obtain the 5-sigma detection in 10 years of observation in survey
mode, assuming a power law spectrum with index 2. Quantitatively, the 5-sigma limit is taken as the likelihood test statistic of 25 and at
least 10 photons. The sensitivity calculation is based on an exposure map from the first ten years of the mission (August 2008-August
2018) produced with a zenith angle cut of 100 degrees and the standard gtmktime filter selection (DATA_QUAL>0 &&
LAT_CONFIG==1). This calculation takes into account the loss of observing time due to SAA passages and the instrumental deadtime.
Only diffuse backgrounds are considered in the calculation (the effect of the point sources is ignored). The calculation uses
gll_iem_vO07.fits and iso_P8R3_SOURCE_V2.ixt for the galactic IEM and isotropic templates respectively. The semi-analytical
prescription is described in the appendix of the 2FGL paper.

P8R3_SOURCE_V2, I'=2.0, 10 years ,TS=25, >10 photons

Flux (E >100MeV) [cm~2 s71]



https://www.slac.stanford.edu/exp/glast/groups/canda/lat_Performance.htm
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* This requires organizing a large number of files. Each time bin has a unique exposure.
This means we have to build likelihood inputs (binned exposure maps and source

model maps) for each time bin.
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* If you get errors about fit success, this is because there is an issue for handling bins
with no data. You can find a fix for this issue at the fermipy github until it there is a

fixed in a tagged release.
* To make light curves, you probably want to use a python script run from the

command line and not a notebook.
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https://github.com/fermiPy/fermipy/issues/362
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 Likelihood analysis tends to take a lot of memory because it stores some items in
memory to speed up calculations.
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Week 4 Group Activity:
Light Curves gone wrong!
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