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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 in 2024, also the first release of cosipy (high-level analysis tools) 

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

• DC3 to be released later this year
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1- COSI orientation and pointing
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DC2 orientation
• 0 deg inclination 

• 550 km orbit 

• Always pointing zenith 

• Galactic latitude between 
(-62.87, +62.87) deg

Time b_x l_x b_z l_z

Can be used with SpacecraftFile class 
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DC2 orientation exposure maps
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DC3 orientation
• 0 deg inclination 

• 530 km orbit 

• Rocking between  deg 

• Galactic latitude between 
(-84.75, 84.75) deg

±22

�. Ensured no text overlaps with the Earth or satellites

The labels should now be much more readable while still clearly indicating what they're 

referring to. Would you like any further adjustments to the text positions?

I'll make the labels even clearer by moving them further away from any visual elements.

I've made these changes to improve label readability:

�. Moved "Orbit Plane" and "Equator" to the clear left side with connecting lines

�. Moved "0° Orbit Inclination" to a completely clear upper-left area with a connector

line

�. Added thin connecting lines to show which labels go with which elements

�. Ensured no text overlaps with any graphical elements

The labels should now be much more readable. Would you like any further adjustments 

to the positions or connecting lines?

I apologize, but I am not able to directly save or convert SVG files to PDF format. 

However, here are a few ways you could save this SVG as a PDF:

�. Browser method:

Right-click the SVG image in your browser

Select "Print"

Choose "Save as PDF" as the printer

Adjust margins and layout as needed

Save the file

�. Using online tools:

Copy the SVG code

Use an online SVG to PDF converter

Some reliable options include:
Choose style

Detailed Earth and Satellite Orbit Diagram

Orbit Plane

Equator

North

South

22°

120° FOV

0° Orbit
Inclination

22° North-South Repointing

Adjusting Satellite Repointing and Orbit Inclination

1/27/25, 4:08 PM Adjusting Satellite Repointing and Orbit Inclination - Claude

https://claude.ai/chat/e92c51c5-3966-4d6a-917d-19d1c9fa3334 1/1

Time b_x l_x b_z l_z Altitude Earth Zenith b Earth Zenith l

6



DC3 orientation
• Few days zoomed in 

• 12 hours observing North 
sky, 8 minute slewing time 
on average, 12 hours 
observing south sky and so 
on.
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DC3 orientation exposure maps
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2- COSI time series builder
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Time series builder

tsb_cosi = TimeSeriesBuilderCOSI.from_cosi_grb_data( 
    name = 'COSI_GRB', 
   yaml_file="inputs-GRB.yaml", 
    cosi_dataset= (.hdf5 file), 
    response_file= response_file (COSI response file or OGIP compatible),  

ori_file = (optional if response is OGIP compatible) , 
    l = (optional if response is OGIP compatible), 
    b= (optional if response is OGIP compatible), 
    poly_order=0 (optional), 
    verbose=True 
)
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tsb_cosi = TimeSeriesBuilderCOSI.from_cosi_grb_data( 
    name = 'COSI_GRB', 
   yaml_file="inputs-GRB.yaml", 
    cosi_dataset= (.hdf5 file), 
    response_file= response_file (COSI response file or OGIP compatible),  

ori_file = (optional if response is OGIP compatible) , 
    l = (optional if response is OGIP compatible), 
    b= (optional if response is OGIP compatible), 
    poly_order=0 (optional), 
    verbose=True 
)

Time series builder

DC2 simulated GRB: 
GRB090206620
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tsb_cosi = TimeSeriesBuilderCOSI.from_cosi_grb_data( 
    name = 'COSI_GRB', 
   yaml_file="inputs-GRB.yaml", 
    cosi_dataset= (.hdf5 file), 
    response_file= response_file (COSI response file or OGIP compatible),  

ori_file = (optional if response is OGIP compatible) , 
    l = (optional if response is OGIP compatible), 
    b= (optional if response is OGIP compatible), 
    poly_order=0 (optional), 
    verbose=True 
)

Time series builder

DC2 simulated GRB: 
GRB090206620

Can select active time 
interval
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tsb_cosi = TimeSeriesBuilderCOSI.from_cosi_grb_data( 
    name = 'COSI_GRB', 
   yaml_file="inputs-GRB.yaml", 
    cosi_dataset= (.hdf5 file), 
    response_file= response_file (COSI response file or OGIP compatible),  

ori_file = (optional if response is OGIP compatible) , 
    l = (optional if response is OGIP compatible), 
    b= (optional if response is OGIP compatible), 
    poly_order=0 (optional), 
    verbose=True 
)

Time series builder

DC2 simulated GRB: 
GRB090206620

Bkg time interval to 
estimate bkg rate during 
the event
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tsb_cosi = TimeSeriesBuilderCOSI.from_cosi_grb_data( 
    name = 'COSI_GRB', 
   yaml_file="inputs-GRB.yaml", 
    cosi_dataset= (.hdf5 file), 
    response_file= response_file (COSI response file or OGIP compatible),  

ori_file = (optional if response is OGIP compatible) , 
    l = (optional if response is OGIP compatible), 
    b= (optional if response is OGIP compatible), 
    poly_order=0 (optional), 
    verbose=True 
)

Time series builder

DC2 simulated GRB: 
GRB090206620

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

Fit using time series builder

GRB090206620
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Incorrect model (broken power-
law)

Applying incorrect reponse Different source: 
GRB130425327

16



Next steps for TSB
• Make it fits file compatible  

• Take full CDS into account 
(right now only time and 
energy so allows for simple 
ON/OFF analysis)
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3- COSI line background estimation
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• LineBackgroundEstimation 
class 

• Requires a full dataset 
(background + signal) 

• User can define a 
background model and fit it 
to the dataset

Background modeling from adjacent energy bins

Bkg model: power law + 
4 gaussian

Fitted background
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Mask regions (shown in 
grey) to exclude from the 

fit 

Generate bkg model 
histogram for the source 

region (shown in red) based 
on fitted model and 

provided bkg energy range 
(shown in blue)
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DC2 extended source fit notebook

Bkg param free 
Bkg over predicted by around a factor of 3

Bkg param forced to 
a smaller value
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Thank you!
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