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• 4#%3"&8+:.&/&9#+;/;%,%30&<+#3*"&8/3/&=%>".&3*"&$+8",?&2+&8+&3*/3&0+(&.""8&/&
9#+;/;%,%30&8%13#%;(3%+.&<(.)3%+.?
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We wrote down probability and calculated 
likelihood. Now what?
• /0'$.- 1)(-+'.23)$.-0#0'4-5-"'$.6%' $.- 460-+#%-'6007138)%'64)7$'
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• !"#$%&'()*+,*-.'"/' #"-"0'%1-2#*'%"3*'/'
122,+14)*%'∞, 0*%0'%015%54'6+,'/*%0*7'
-+7*#%'"%'7"%0,"890*7'#"$*': 2  6+,'0)*'7*;,**%'+6'
6,**7+-'7"<*,*/0'8*0=**/'0)*' -+7*#%
• TS = 2 Δ Ln L   ̴ χ2 (N_dof)
• TS = σ2 in Gaussian limit

• >?1-2#*%
• Source TS: probability the source is present in the 

model as compared to not in the null model
• TS_ext: compare a spaDally 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

Comparing 2FGL Likelihood variability 
test to Chi2 distribu:on
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,%5",%*++8&3*/3&)+$"1&+(3&+<&3*"&L-2&/./,01%1&%1&3*"&1($&<+#&/,,&+<3*"&19/3%/,&
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• /0$.- 0)7";-' F6"#64+-9
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• F;>%+(1&;0&"0"&>/#%/;%,%30S&T(O&
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! H"&I'J-#0(+%$('$%*:%K-/%L
1*.'&'$(.$%3&$"%#%'&.8,(%?#,-(5%
M(B8B;F>GN
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McLaughlin + 1996

Variable sources from EGRET.
Can you guess which is a blazar? A pulsar? 

https://iopscience.iop.org/article/10.1086/303600/pdf
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• 2/#="3&9*+3+.&%.8"O&Y<#""&+#&GO"8A&C"9".81&+.&:*/3&0+(&:/.3&3+&$"/1(#"?
• Z+.1%8"#&#"$+>%.=&E$"&%.3"#>/,1&%<&/&."/#;0M&;#%=*3&T/#"&+<&/&1+(#)"&

)+.3/$%./3"1&3*"&$"/1(#"$".3&+#&%<&3*"&'(.&+#&7++.&9/11&),+1"&3+&3*"&3/#="3&
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/.=,"1?&

https://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation/Cicerone/Cicerone_LAT_IRFs/IRF_EA.html
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• RST'1#%7$-)"4#$6+'3-"#)('6%('RUSV'1#%7$-0'<)"'V')"4#$0
• RU'(621)(7+68)%0
• WX=Y')"4#$6+'3"-;-00#)%3-"#)( WX=Y
• VZ=X'(62+7%6"'1)(7+68)%0'?81-'3-"#)(0'*.-%'$.-'[7%'#0';+)0-'$)'6'

0)7";-';6%'4-'"-1)F-('<")1'6%'6%6+20#0@
• \'2-6"'SU (620
• U2-6" [)+6"'1)(7+68)%0'?81-'3-"#)(0'*.-%'$.-'[7%'#0';+)0-'$)'6'

0)7";-';6%'4-'"-1)F-('<")1'6%'6%6+20#0@

hKps://fermi.gsfc.nasa.gov/ssc/data/analysis/LAT_caveats_temporal.html
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• ]#('$.-'I$';)%F-"&-'#%'6++'4#%09'>.-')381#Q-"'*#++'"-$7"%'6%'
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• M-6+#$2';.-;,0
• 2"13&13/E1E)&>/,("1\&K9#"8>/,("1\&I*+3+.&%.8"O&>/,("1&N%<&<#""R
• C%U(1"&.+#$/,%X/E+.
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F."3*$8B&J-C1&022'24
Flux error/flux can’t do beMer than the underlying count staDsDcs. Comparing flux error/flux to 
Sqrt(npred)/npred exposes outliers. 
This happens when the error matrix is not accurate. At some point the opDmizer stops trying 
parameters and returns current values whatever they may be.

H*-,+%9(%1#-'(+%92%$"&.8'%,&4(%
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(.*-8"%&.:*0)#@*.
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]1"&!"#$%3++,1=3;%.W
=3"O9+1(#"3+&=%>"&/&H(%)5&
"13%$/3"&+<&8/%,0&"O9+1(#"&/3&
3*"&,+)/3%+.&+<&K^"# _`_a?

L-2&"O9+1(#"&<+#&/&1+(#)"&/3&
3*"&aJ8/0&)/8".)"&>/#%"1&/&
,%33,"&8"9".8%.=&+.&,+)/3%+.M&&
1(#>"0&$+8"M&/.8&+#;%3/,&
9#")"11%+.?

Fermi :meline pos:ng at FSSC has history of observa:ons and a tab for non-science intervals: 
hKps://fermi.gsfc.nasa.gov/ssc/observa:ons/:meline/pos:ng/
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LAT Performance page

https://www.slac.stanford.edu/exp/glast/groups/canda/lat_Performance.htm
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• d"#)"a'$.-'YbeC';6$6+)&'"-3"-0-%$0'$.-'&6116c"62'0,2=
• H23)$.-0#0a'6'%-*'&6116c"62'3)#%$'0)7";-' 6$'$.-'+);68)%')<'f)F6'

H-"'V`VUB'6'e6+6;8;'%)F6'$.6$'633-6"-( #%)38;6+)40-"F68)%0')%'
g7%-'UUB'V`VU=
• ])-0'$.-'&6116 c"62'(6$6'<")1'CK>'0733)"$'$.-' .23)$.-0#09
• !%3&3*"&6!bL&)/3/,+=&3+&$0&8/3/&1"3?
• !%3&3*"&6!bL&)/3/,+=&W&/&9+%.3&1+(#)"&/3&3*"&9+1%E+.&+<&K+>/&^"#&_`_a?
• L%5",%*++8&#/E+&3"13&=%>"1&/&3"13&13/E1E)&<+#&3*"&$+8",&)+.3/%.%.=&K+>/&^"#&/1&

)+$9/#"8&3+&3*"&$+8",&:%3*+(3&%3M&2'&c&ad&N.9#"8ce6?fR&%.&$0&%.%E/,&8/3/&1"3?
! 60(%$"('(%.('$(+5% (̀'a%[%1#.%?#02%$"(%K-/%.*0)#,&]#@*.%:*0%Q*?#%b(0%<c<;%$*%c%$*%)#4(%

$"(%.(3%)*+(,%)#$1"%$"(%9#'(,&.(%)*+(,



P'#5&Q"2&RSRT&,$B.7&FC2#"&OU247&-''*

Good news: 
June 13 may have a solid detec:on. 
Flux is reasonable given LAT’s 
typical 1-day sensi:vity.

Bad news:
The nova faded quickly. These 
other points are not detec:ons and 
upper limits should be calculated. I
need to improve my script. 
Also should add earlier data.

E2

Default flux value returned by the lightcurve method is integrated over the energy range for my 
analysis, 100 MeV to 100 GeV.
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• @+9'41/'4,*10*'1/'1/1#A%"%'%4,"20'0)10',9/%'1'#"$*#")++7'1/1#A%*%6+,*14)
0"-*' "/0*,B1#'0)10'A+9'=1/0'"/'A+9,'#";)0'49,B*C'
• 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.

• D*,-"2A )*#2%'8A'190+-10"/;'0)*'%*092'1/7'41#49#10"+/%'6+,'0)*'#"$*#")++7'
1/1#A%"%C
• 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.

! ! "#$#%&$'(#%)*$+),,-*./$01),$()"1$*)#&2))3$4*$-$#&5#$046&$-*.$1"*$4#$01),$#%&$+),,-*.$64*&$
4*$7&1,48)##6&9$&:;: !"#$%&'()&*+,!" -.' *+%)#!)#,#/#

! 7)1+),,-*. 64*&/+14'#/9$/34'$+),,-*./$#%-#$.4/'6-($/),&#%4*;$#)$#%&$/+1&&*$)1$+%-*;&$#)$
<14#&$'6)#/$#)$-$046&9$&:;: "/& #%&,-#'6)#642:'('6)# ,&#%). /-=&04;>?04;*-,&:'*; @A$

https://github.com/fermiPy/fermipy/issues/362
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• E*,/*#'7A"/;'"/' F92A0*,/+0*8++$G'@+9,'4+/01"/*,'-1A'8*',9//"/; +90+6
,*%+9,4*%CH"/4,*1%*70)* -*-+,A 6+,-A 7+4$*,4+/01"/*, 6,+- I JK 0+L
JKC'MN%*'O+4$*,'O*%$0+2'2,*6*,*/4*'%*P/;%'"/%0,945+/%'6+,'A+9,'QR'0+'7+'
0)10CS'
• Likelihood analysis tends to take a lot of memory because it stores some items in

memory to speed up calculaDons. 

• T9//"/; 1/1#A%"%'1%1 2A0)+/ %4,"20"%'9%91##A'61%0*,'0)1/'"/'1'F92A0*,
/+0*8++$C'@+941/ =,"0*'+90U0'+8V*40%'"/'0)*'%4,"20'1/7'0)*/'#+17'0)*-'
"/0+'1'/+0*8++$'0+'=+,$'+/'2#+0%'1/7'#++$'10'+90290%'"/0*,145B*#AC

• D+,'4+-29015+/1##A'"/0*/%"B*'1/1#A%"%'="0)'-1/A'%0*2%'+,'8"/%W'"0'"%'*1%"*%0'
0+'9%*'1'4#9%0*,'+6'%*B*,1#'4+-290*,'/+7*%C



Week 4 Group Ac-vity: 
Light Curves gone wrong!  

• e)'$)'e6$.-"'6%('3#;,'6'"))1=' /<'$.-"-'6"-'1)"-'$.6%'T ch'3-)3+-B'3#;,'
6'(#L-"-%$'"))1'$)'46+6%;-'%714-"0=
• /%$")(7;-'2)7"0-+F-0'$)'-6;.')$.-"='
• d#;,')%-'3-"0)%'$)'3"-0-%$'2)7"'&")73'(#0;700#)%'*.-%'*-'"-$7"%'$)'

$.-'16#%'1--8%&'"))1=
• ]#0;700'$.-'+#&.$';7"F-'A7-08)%0')%'$.-'0+#(-0'3)0$-(=
• /<2)7 ;6%D$&-$#%$)e6$.-"B;)1- $) $.- 16#%>-610 1--8%& <)"

(#0;700#)%=


