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what are we qoing to do?

select the Region of Interest (ROI) and...

1) extract Light curve 2) produce Counts map




what do we need to know?

R use of the
iy terminal
KEEP  english
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ENGLISH ) .
CLASS Conmunicate
your re sulks exbtract daka rogramming
and results language
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Lirst of all, check your daka!

Open a terminal
You are LA your ‘HOME'!

pwd

check the current path

. ——

"mkdir [folder name]

create a new folder

cd [folder "
go to another folder
1ls

:*

check the content of a folder

| — —
I

cp [path/files] [new path/.]

copy files from a folder to another folder

pwd

mkdir masterclass2017

cd masterclass2017

1ls

cp /usr/users/st00/maldera/FERMI/data/ftl.fits
1s



~hat’s the data formak?

ftl.fits ft2.fits

— e ——

— T

recorded data spacecraft hystory

- fits files ave tables of data
can be opened by {v (fits view) or ds9
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now... lets start!
Faske 1

3C 454.3 Light Curve

INuova Gorica




Select the desired evenks

gtselect evclass=128
Input FT1 file[] ftl.fits

; : 3C 454.2 dinate
Output FT1 file[] lc_ftl gtselect.fits cooranaces

RA for new search center (degrees) (0:360) []/343.49 —
Dec for new search center (degrees) (-90:90) 16.14

radius of new search region (degrees) (0:180) T[]

start time (MET in s) (O:k;zi:?12768005‘\‘

end time (MET in s) (0:) ['W314496002 MET=M'Lss'Low€Lapseol Tinte
lower energy limit (MeVv) (0:) [] 100

upper energy limit (MeV) (0:) [] 200000

maximum zenith angle value (degrees) (0:180) [90] 90

Done.

Zenith

ATT: each of You will have a different time range!



to which date does a MET c:c:-rresgam&?

https://heasarc.gsfc.nasa.gov/cqgi-bin/Tools/xTime/xTime.pl

read your
oate here

NASA

—
B HTTP to HTTPS transition has taken place

HEASARC Home Observatories Archve Calbraton

NASA’s HEASARC: Tools

Genersl Tooks

Wigsion Took

xTime - ASate/Time Conversion Utility

| Calengar Time Formats

| 150 8604 cate (yyyy-MM-ad hh-mm ss)

National Aeronautics and Space Administration
Goddard Space Fight Center
Schences ond Exploraton

[

HELP

Search HEASARC wetene

Yeoar and day number (yyyy ddd hhome ss)
Julian Day (Sddddad add )

Masicn-Specitc Time Formats

Fermi seconds sinde 20010 UTC (deamal)

[
|
|
| Medified Julan Day (doddd d8d. )
|
|
|
|

Fermi misson week (nteger)

UGOVGPS seconds since 1880-01 96 UTC (decimal)

NSTAR seconds since 2010 0 UTC [decimal)

RXTE seconds since 19940 UTC (decimal)

RXTE seconds since 1994.0 UTC (hexadecimal)
RXTE mission day nember (ddad: ha mm ss)

Surahu seconds snce 2000.0 UTC (Secimal)

St seconds since 2001 8 UTC (decimal)

XMWChandra seconds since 19980 TT (deamal)

|
|
l
l
| RXTE decimal misson day (d8dd o)
I
|
l

Ingut Time System for Calondar Formats ‘ urc 2'
Output Time Syntem for Calendar Formats rtl_'\: :.
m Apply Clock Ofset Correction|s) for RXTE and St

'Pu.t Hour
MET here


https://heasarc.gsfc.nasa.gov/cgi-bin/Tools/xTime/xTime.pl

Select the desired evenks

gtmktime
Spacecraft data file[] ft2.fits
Filter expression]]

(DATA QUAL==1) && ABS(ROCK_ANGLE)<90 && (LAT_ CONFIG==1) &&
(angsep (RA_ZENITH,DEC ZENITH,343.49,16.148)+1<105) &&
(angsep(343.49,16.148,RA_SUN,DEC_SUN)>5+1)

&& (angsep(343.49,16.148,RA SCZ ,DEC_SCZ)<180)

Apply ROI-based zenith angle cut[] yes
Event data file[] lc_ftl gtselect.fits
Output event file name[] lc_ftl gtmktime.fits

1s
new files should have been appeared:

lc ftl gtselect.fits
lc ftl1 gtmktime.fits




Create the Light Curve

gtbin

This is gtbin version ScienceTools-v10rOp5-fssc-20150819

Type of output file (CCUBE|CMAP|LC|PHAl|PHA2 |HEALPIX) [<:::>
Event data file name[] lc ftl gtmktime.fits

Output file name[] lc_£ftl gtbin.fits Light Curve
Spacecraft data file name[] ft2.fits T —
Algorithm for defining time bins (FILE|LIN|SNR) [] LIN

Start value for first time bin in MET[] 312768002

Stop value for last time bin in MET[] 314496002

Width of linearly uniform time bins in seconds[] 86400

1s
a new file should have been appeared:

lc ft1 gtbin.fits




Create the Light Curve

gtexposure

Light curve file[] lc_ftl gtbin.fits
Spacecraft file[] ft2.fits

Response functions[] P8R2_SOURCE V6
Source model XML file[none]

Photon index for spectral weighting[-2.1]

e
+09 14016e+10

679046

Exposure map

: L3S

- not uniform

——

ATT: this step will not produce a new file, but
will modify your Light curve file!



Create the Light Curve

COUNTS > FLUX
| #] [#/(cm2s)]
fcalc
Name of FITS file and [ext#][] lc_ftl gtbin.fits

Name of output FITS file[lc ftl flux.fits] lc_ftl flux.fits

Resultant column name[] flux
Arithmetic expression[] counts/exposure

1s
new files should have been appeared:

lc ft1l flux.fits




lelks kalkee o Llook ko Ehe resull!

fv lc_ftl flux.fits &

© 0 0 \ fv: Summary of Ic_ft1_flux.fits in /Users/michelanegro/Documents/FERMUMASTERCLASS/AnalisV/
File Edit Tools Help

l

SkyView...

VizieR...
Cormect to Hera...

Desplay Device

Hide Al Windows
File Summary

Table

wnage Table
Vector Table

ii'E;

-

Index

LR

mez

Extension  Type
Primary  lmage

RATE
Gan

Row Number
ElementNumber
IME
IMEDEL
COUNTS
ERROR
§XPOSURE

ux

Binary
Binary

Denension

b cols X 25 rows

View

g

et | e () 0 | ot |

teader | Hist/ Pot | s | setect |

X| Select Plot Columns

Click on a column name then select the
corresponding plot axis or error bar

AXis
X
Y

X Ervor

Y Error

Rows:

Column name or expression to plot

TIME

flux

[~ Use selected rows
B Add my curve to current graph

|

~ |

Plot

Clear

Close |

Help

\ POW (Build 1.514)

FAle Edt Colors Tools Zoom Replol Help

Graph coondnates:
(3110460408, 0000013293 )
Physical pixed:
C(X.%)

Inage pocel:

(X,%X)

Pixed vadue:
x()

ic_1_fux...ux_1-25)_0

le_£ft1 _flux.fits(flux_1-25)

flux l

0.0008 —

0.0006 —

0.0004 -

0.0002 -

T
3.11e408 3.115¢+08

T

T
3.12¢408
TINE (s)

T
3.125¢408

N



Falee and share daka

@ © \ N Binary Tuble of kc_N1Y_Bux Sta{t] in Use...

® ® ® )\ fv: Summary of Ic_ft1_flux.fits in /Users/michelanegro/Documents/FERMUMASTERCLASS/Analis/ W TIME W P
ok e . select owud TIME e S =
SkyView... Index Extension Type Denension View colummn ::‘ s
Catalogs... = o - - - oty
VizieR... - — eater | | @0 ® N\ v Tabie oo of ko 1 _Sx.... T | O\i0Tesseome-oe
L Tots Consmes: & 2 3 \L14 X60200008 00
m2 e Totd Mows ;23 3 3 1\T1 200000008 00
Sk ot o S Snnphay 4 | 3 nipisescone-oe
[T ) 3 117104 200008 00
3 3 11424 €20000L 00
7 3 11407NPI00NL 00
o 3 1155860000008 00
e | Kl 3 1162752000 <00
Oear 0 3 1169644000008 00
" 3 117657620R0L 00
et | 12 | 2 11006000000NT 00
13 3 1190420000008 <00
— 1 3 119712200000\00
mn ) 100472420000 N0
"% 3. 1511126200008
7 3 1210049200008 J
n 3 1224560000008 09
" 3. 1271972200000 ~09
m 3. 12997420000 -09
o e 7 press:
Gote: | T e + File

+ E)q:ort as Text...

type on terminal:

weore Lo Pt flux_tLtxt ® ©® © )\ fv: Binary Table of Ic_ft1_flux.fits[1] in /Use...

more lc ftl flux tl.txt He’ Edit Toals '

PYCSS: TIME Save ALS E o Nux
+ Copy ‘TIME’ column s ERENDE 10
Export as Text... ]
+ 9o to the google spreadsheet 3.110745620000E+08
. 3.111436820000E+08 Cose AW
+ select the right cell — v I Moty I
3.112128020000E+08 :
+ Paste 3.112819220000E+08 1 3.110745620000E+08 =
3.113510420000E+08 2 3.111436820000E+08
3.114201620000E+08
3.114892820000E+08 3 Sl
3.115584020000E+08 4 3.112819220000E+08
3.116275220000E+08 5 3.113510420000E+08
3.116966420000E+08
3.117657620000E+08
3.118348820000E+08 aee ST T — celect:
3.119040020000E+08 . — — ) ; :
3.119731220000E+08 press: .. .. ‘Fixed wioth column’
3.120422420000E+08 _1T1_fluee_11.bet Save | o <gve N e
3.121113620000E+08 cancel | PR
3.121804820000E+08 — = ]\ P
3.122496020000E+08 PO -G (3
Repeat -met step 1 3.123187220000E+08  List FITS fles only Vo s s ety St
r “Flux’ column 3.123878420000E+08
for “flux’ co 3.124569620000E+08 N S —
ATT: change output 3.125260820000E+08 et )
3.125952020000E+08 ' press (again):
file namelll 3.126643220000E+08 - + Save
3.127334420000E+08 ] |
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google spreadsheet

https://docs.google.com/spreadsheets/d/1x7VwoealoAxODU3pW_ 6B7rwFOjujzb5inyc634zT/nK4/edit#qid=83196820

Foglio di Lavoro MasterClass Fermi V2 &

File Modifica Visualzza Wnserisc: Formato Dati Strumenti  Componenti aggiuntvi  Guida

Tutte le modifiche sono state salvate in Drive

michelanegrodO@gmal com ~

commert . |

& e~ ~ P 3 % 0 00123 Adal - 1 - B Z SA.- .-H-EH- EB-l-l+-Y- colMY-Z- 2
A a [ D £ F [ H
1 2 4 5 6
MET Flusso MET Flusso MET Flusso MET Flusso MET Flusso MET Flussc
+ B Bari v Curvadiluce Bari ~ Perugia + Curva diluce Perugia ~ Trieste + Curva di Luce Trieste Curv:dLuccTor‘ino v « splora


https://docs.google.com/spreadsheets/d/1x7VwoeaIoAxODU3pW_6B7rwFOjujz5jnyc634zTZnK4/edit#gid=83196820

30000 23:00:00.0 30:00.0

Declination

2.5



Select the desired evenks

gtselect evclass=128

Input FT1 file[] ftl.fits

Output FT1 file[] map ftl gtselect.fits

RA for new search center (degrees) (0:360) [] 343.49

Dec for new search center (degrees) (-90:90) [] 16.148
radius of new search region (degrees) (0:180) []

start time (MET 1in s) (0:) [] 312768002

end time (MET in s) (0:) [] 314496002

lower energy limit (MeV) (0:) [] 100

upper energy limit (MeV) (0:) [] 200000

maximum zenith angle value (degrees) (0:180) [90] 90

Done.



Select the desired evenks

gtmktime
Spacecraft data file[] ft2.fits
Filter expression]]

(DATA QUAL==1) && ABS(ROCK_ANGLE)<90 && (LAT_ CONFIG==1) &&
(angsep (RA_ZENITH,DEC ZENITH,343.49,16.148)+1<105) &&
(angsep(343.49,16.148,RA_SUN,DEC_SUN)>5+1)

&& (angsep(343.49,16.148,RA SCZ ,DEC_SCZ)<180)

Apply ROI-based zenith angle cut[] yes
Event data file[] map ftl gtselect.fits
Output event file name[] map ftl gtmktime.fits

1s
new files should have been appeared:

map ftl gtselect.fits
map ftl gtmktime.fits




the Light Curve

gtbin
This is gtbin version ScienceTools-v10rOp5-fssc-20150819
Type of output file (CCUBE|CMAP|LC|PHAl|PHA2 |HEALPIX) []

Event data file name[] map ftl gtmktime.fits

Output file name[] map_ ftl gtbin.fits Counts Map

Size of the X axis in pixels[] 100 -

Size of the Y axis in pixels[] 100

Image scale (in degrees/pixel)[] 0.1

Coordinate system (CEL - celestial, GAL -galactic) (CEL|GAL) [] CEL

First coordinate of image center in degrees (RA or galactic 1)[] 343.49
Second coordinate of image center in degrees (DEC or galactic b)[] 16.148
Rotation angle of image axis, 1in degrees[0] O

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

1ls
a new file should have been appeared:

map ftl gtbin.fits




lebs kalkke a Llook ko the resulk!

ds9 map ftl gtbin.fits &

SAOImage DS9 m Edit View Frame Bin Zoom Scale Color Region WCS Analysis Window Help

-
Open... €0 r [ N N SAOImage ds9
Open as > File map_ft1_gtbin.fits
Save... €S Object
WCS
import > Ohuwninnal v Y
Array... Y
NRRD... ' 0
Save Image > ENVI 4.455 0.000
Create Movie... view frame bin zoom scale color region wCs help
Backup... b bb he 8 aips0 heat cool rainbow
Restore...

Display Header...

Preserve During Load >
XPA 3
SAMP -
Open TCL Console...

Source TCL...

Page Setup...

Print...

461



and




find your partner

o

check the dates behind Your badge > e

during the lunch,
find the one who has the same dates

Congratulations!
You will work together!!!




