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COSI Data challenges

Released on a yearly basis

Facilitate the development of the COSI data pipeline and analysis tools

Provide resources to the astrophysical community to become familiar with COSI data
First DC released in March 2023 and focused on the 2016 COSI balloon flight data
DC2 released 1n 2024, also the first release of cosipy (high-level analysis tools)

DC2 focused on simulated datasets using different science input models for different
objectives O Tutorials

DC3 to be released later this year Data format and handling
Spacecraft file: attitude and position

Detector response and signal
expectation

TS Map: localizing a GRB
Fitting the spectrum of a GRB

Fitting the spectrum of the Crab

Extended source model fitting

Image deconvolution




1- COSI orientation and pointing




DC2 orientation
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DC2 orientation exposure maps

Energy bin = 0 (100.0 keV - 158.489 keV)
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Energy bin = 4 (630.957 keV - 1000.0 keV)

8.51967e+07 cm2 s 3.14657e+08

Energy bin = 3 (398.107 keV - 630.957 keV)
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Energy bin = 6 (1584.89 keV - 2511.89 keV)
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DC3 orientation
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e Few days zoomed 1n

® |2 hours observing North
sky, 8 minute slewing time
on average, 12 hours
observing south sky and so
on.

DC3 orientation
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DC3 orientation exposure maps

Energy bin = 0 (100.0 keV - 158.489 keV) Energy bin = 3 (398.107 keV - 630.957 keV)
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2- COSI time series builder




Time series builder

tsb cosi1 = TimeSeriesBuilderCOSI.from cos1 grb data(

name = 'COSI GRB',

yaml file="inputs-GRB.yaml",

cos1 dataset= (.hdf5 file),

response file=response file (COSI response file or OGIP compatible),

or1 file = (optional 1f response 1s OGIP compatible) ,
| = (optional 1f response 1s OGIP compatible),
b= (optional 1f response 1s OGIP compatible),

pOly_Order:O (Optlonal)9 tsb_cosi = TimeSeriesBuilderCOSI.from_cosi_grb_datal

VGI’bOSGZTI'ue yamlffilez“ .. /bkg_estimat ior‘._}ir*.e.:" ir*.ouf:s .yaml",

cosi_dataset="grb_bkg GRB090206620.hdf5"',
response_file= "COSI_GRB_ 090206620 testing.rmf",

) # ori_fTile="/scratch/astrohome/smittal/wasabi_cos1i/20280301_3 month.ori",
# 1l =093.,
# b= -53.,
# poly order = @ (optional)
verbose=True
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tsb cos1 = TimeSeri
name = 'COSI G

yaml file="iputs
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tsb cosi = TimeSeri
name = 'COSI G

yaml file="iputs
cos1_dataset= (.hc
response file= re:
or1 file = (optione
1 = (optional 1f re:
b= (optional 1f res
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DC2 simulated GRB:
GRB090206620

Can select active time
interval

12



tsb cosi = TimeSeri
name = 'COSI G

yaml file="iputs
cos1_dataset= (.hc
response file= re:
or1 file = (optione
| = (optional 1f re:
b= (optional 1f res
poly order=0 (op

verbose=True

Rate (cnts/s)

10° -

-
-
N

=
-
-

100 -

Time series builder

e

50

100

150

== |_ight Curve

I Selection
Bkg. Selections

== Background

:

200 250
Time (s)

300

350

400

DC2 simulated GRB:
GRB090206620

Bkg time 1nterval to
estimate bkg rate during
the event
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tsb cos1 = TimeSeri
name = 'COSI G
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See what the spectrum
looks like

Create plugin for the fit
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DC2 spectral fit GRB notebook

Uses COSIlike: a COSI 3ML
plugin
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e Make 1t fits file compatible

e Take full CDS into account
(right now only time and

energy so allows for simple
ON/OFF analysis)

Next steps for TSB
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3- COSI line background estimation



Background modeling from adjacent energy bins

e [ ineBackgroundEstimation
class

e Requires a full dataset
(background + signal)

e User can define a
background model and fit 1t
to the dataset

instance.set_bkg_energy_spectrum_model(bkg_model, [18000.0, -1.0, 40000.0, 1612, 50000.0, 1635, 10000.0, 1765, 30000.0, 1780, 1.0])
instance.plot_energy_spectrum()

(<Axes: xlabel="Em [keV]'>,

<ErrorbarContainer object of 3 artists>)
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160000 A model
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DC2 extended source fit notebook

Counts
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Thank you!



