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INTRODUCTION

Day begin:492307084.000

End of the day: 492393663.998

TOTAL EXPOSURE TIME: 84702.410
Overlapped and missing time intervals::

. There 1s a 120 second overlapps -val between glg tte n0 160808 01z_veo.fit and glg_tte_ne_160808_00z_voo.f1it

;. There is a 120 second overlapped time interval between glg tte n0_160808_02z_vee.fit and glg_tte_n6_160808_01z_v00.f1t
3. There 1s a 1067 second ssing time interval between glg_tte n0_160808_03z_vee.fit and glg_tte_n0_160808_02z_v00.f1t
4. There is a 120 second overlapped time interval between glg_tte_n0_160808_04z_v00.fit and glg_tte_n0_160808_03z_v00.f1t
5. There is a 120 second overlapped time interval between glg_tte_n0_160808_05z_v0e.fit and glg_tte _no_160808_04z_v00.f1t
6. There is a 120 second overlapped time interval between glg_tte _no_160808_06z_voo.fit and glg_tte_ne_160808_05z_v00.f1t
7. There 1s a second overlapped time interval between glg_tte no_160808_07z_vee.fit and glg_tte_n0_160808_062_v00.flt
8. There 1s a second overlapped time interval between glg tte n0_160808_08z_vee.fit and glg_tte_n6_160808_07z_v00.T1t
9. There 1s a second overlapped time interval between glg_tte _n0_160808_09z_vee.fit and glg_tte_no_160808_08z_v00.T1t
10. There 1s a second overlapped time interval between glg tte n0_160808_10z_voo.fit and glg_tte_ne_160808_09z_vee.fit
11. There 1s a second ove oped time interval between glg tte n0_160808 11z v00.fit and glg_tte_no_160808_10z_v0o.f1it
12. There is a 120 second overlapped time interval between glg tte n0_160808_12z veo.fit and glg_tte_no_160808_11z_v00.f1t
13. There is a 120 second overlapped time interval between glg_tte_n0@_160808_13z_ve0.fit and glg_tte_n0_160808_12z_v00.f1it
14. There is a 120 second overlapped time interval between glg_tte_n0_160808_14z_vo00.fit and glg_tte_n@_160808_13z_v00.f1t
15. There is a 120 second overlapped time interval between glg_tte_n0_160808_15z_v00.f1it and glg_tte n6_160808_14z_v00.f1t
16. There is a 120 second overlapped time interval between glg tte no_160808 16z_vee.fit and glg_tte_n6_160808_15z_v00.f1t
17. There 1s a 6 second missing time interval between glg tte n0 160808 17z veo.fit and glg_tte_n@_160808_16z_vee.fit
18. There 1s a second overlapped time interval between glg tte_n0_160808_18z_vo0e.fit and glg_tte_n0_160808“l72_v00.f;t
19. There 1s a second overlapped time interval between glg tte n0_160808_19z veo.fit and glg_tte_n6_160808_18z_ve0.T1t
20. There 1s a second n1SS 1 time interval between glg tte n0_160808 20z voo.fit and glg_tte_ne_160808_19z_vee.fit
21. There is a 120 second overlapped time interval between glg tte n0_160808 21z veo.fit and glg_tte_n6_160808_20z_v006.T1t
22. There is a 14 second overlapped time interval between glg_tte _n0_160808_22z_veo.fit and glg_tte_nb_160808_21z_vee.fit

n0_ 160808 23z_v00.fit and glg_tte_n@_160808_22z_v00.fit

23. There is a 120 second overlapped time interval between glg_tte &
*Expected time interval: 86519.998236
*Total exposure time: 84702.4095459

1817.5886901 second difference between expected and collected time
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Searching detector: 1

»
0. Filename: glg tte nl 160808_00z_v00.fit -- Tstart: 49230670684.¢C -- Tstop: 492316¢ -- exptime:
Gti number: 1
For more than 10 years; Supermassive black holes, merging neutron stars, After learning the basic
streams of hot gas moving close to the speed of light and other phenomena in knowledge about Linux and data, e El Tooks ek
- - . . - - - . Index Extension Type Dimension
which gamma-ray radiation iIs generated, which is the most energetic form of We started to write a Python code P —— : —
electromagnetic radiation, can be observed by Fermi Gamma-ray Space to get the header, for those a1 EBOUNDS  Bmay  JcosXirws o | wetl mot| A | ot
Telescope ("Fermi Gamma-ray Space Telescope,” 2019). unfamiliar with headers, they 82 BENTS  Bnay  ZcosXUMSMSMWS  pooue | yist| Aot | A1 | st
consist of a list of 80 byte “cards”, 85 6 By ZokXinw teater | tist | Pot | A1 | Select
Fermi Gamma-ray Space Telescope, formerly GLAST(Gamma-ray Large Wr;ere ac dard contalni d l;etﬁw?_rld’ N —
- - .- Fle Edit Tools Help BV FIIE...
Area Space Telescope) provides a better understanding of the conditions of the value, and a comment, ot Ihe Tle. —— — Open Fie.
) ) o For that’ we Import AStrOpy Ilbrary Search for; ¥ Find |Case sensitive? Ho SkyView...
distant universe. Thence, Astrophysicists can study and observe the phases of t e calculat 4 read; TR - 7 Fil doss ore i LI sanr  Catgs..

) ) ) _ TTPIH = 8 / rumber of bits per data pixe \izieR...
evolution of the Universe. Fermi collects data by using Gamma-ray Burst FOI mgble (I:a cu aTlons an trga ‘:ng . 0./ - Aun Flool.
Monitor (GBM) which extends the energy ranges in which bursts are observed FEI)')FIS © T]Ef‘gr?_ r&nsgotr fys eT o L] ol i
("Fermi: Science - Instruments - GBM," 2011). Thus, gamma-rays can be fh . ), whic :S c da} a 10fmd e d00 ) ety Do
detected between 8keV to 40 MeV("Fermi Gamma-Ray Burst Monitor," n.d.) . at 15 commonfy Used I . DR M JoremrmE || S

astronomy field, files ("FITS File iz /s e e
handling (astropy.io.fits) — T B/ e Al L K
Fermi G S Tel h llected a detailed | dat . IRIE 0= " 2015-05-08T21:37:43' / Dat Vol Tae
~ Fermi Gamma-ray Space Telescope has collected a detailed large data, Astropy v3.2.1," 2019). To develop i SHISNINEE- e
which includes photon energies and arrival times with 2-micro sec resolution, for our code. we tried to automate our  [EEEEE 0./ 1D of GL6S teser part | rofaronce
- . . / TSTART = 5T 1 i e
maore than 10 yeaI‘S. In thlS prOJECt, we aim to analyze and make some Code to read a” the detector Of a ,_II[EEHHEZ ole tio 13 150903 ____.;;;..fj,'-'-S ie1] Hoservation stop t Cliphoard

observations on the data. To make the analyzing process faster and smoother, we
develop algorithms to manage the database and to identify possible

Inconsistencies in data to prevent glitches in the automated search by using the
Python programming language.

one day since we have 12 detectors 1o

on GBM. Then we tried to automate our code for every file that we currently have
In our project.

After recent developments on the data by Nasa, which was an update for the
file, we have rewritten our code to work on the updated version. To clarify, the
OBJECTIVES update was related to time intervals in the data for a one day for each detector. In
the new version, a single day data for a single detector was divided into 24. So,
there are 12 x 24 = 288 files per day. Furthermore, we made visual Improvements

To develop a searching and filtering algorithm by using the Python to our output by adding a different color to make the reading process smoother.

programming language in order to make analyzing process of Gamma-ray

transient events faster in Fermi’s GBM data. To conclude, we made an algorithm that search the data to reach exposure

time of each day. We use input the specify the date or we can automatically run the
code to reach every file’s exposure time for every day have in the data to detect

METHODS & PROCESSES gggc:p and missing time intervals. An example can be of the output can be seen
S Fermi two-year all-sky map PLANS FOR THE PROJECT
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In the next stage, the comparison of GTI (Good Time Interval) and the

=

| . . difference between TStart and TStop will be done and, the plotting of the updated
P o . data will be covered. Then, using histogram will be the next step for the process.
: & . o Moreover, reading the actual data instead of the header of a file will be the next
| ' - @ challenging part, that will be studied in this project.
@ O
: S L a7 s To summarize, improved data management and upgraded processing tools
- S ' should be prepared in order to have an advancement in the project
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