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Introduction of GRB



GRB

Gamma-Ray Burst

Associated with explosions of massive stars

Long-duration GRBs are powerful tracers of star-forming galaxies (Hjorth et 

al. 2012).

Robust Redshift ~8 (Tanvir et al. 2009, Savaterra et al. 2009)

Is expected to be a tracer of the cosmic star-formation history 



GRB simulation

Hsiao et al. 2019 in prep



Tools



Tools

CASA

CIGALE



CIGALE

Code Investigating GALaxy Emission

Written in Python

to study the evolution of galaxies by comparing modelled galaxy spectral energy 

distributions (SEDs)

Far-ultraviolet to radio



Data of GRBs
No publication yet based on this data



Sky coordinate

GRB RA DEC

080207 13:50:02.97 +07:30:07.51

060814 14:45:21.31 +20:35:10.96

070306 09:52:23.31 +10:28:55.49





Wavelength in rest-frame

ID Frequency(GHz) Bandwidth

Start Centre End

17 335.495  336.495   337.495 2.000GHz

19 337.432  338.432   339.432 2.000GHz

21 347.495  348.495   349.495 2.000GHz

23 349.495  350.495   351.495 2.000GHz



Wavelength in rest-frame

GRB z(redshift) Wavelength in rest-frame(micrometer)

080207 2.086 282.9

060814 1.923 298.7

070306 1.496 349.8

Frequency in average=343.47925GHz

Observed Wavelength=873μm



Flux

GRB Flux(milliJansky) Flux standard variation

080207 1.43   ± 0.13

060814 0.1453        ± 0.009

070306 0.05   ± 0.011



SED fitting



Multi-wavelength data

Hsiao et al. 2019 in prep



SED fitting by CIGALE

Hsiao et al. 2019 in prep Hsiao et al. 2019 in prep



Results of SED fitting

Hsiao et al. 2019 in prep



Discussion & Conclusion



Reduced chi^2 of different models

Hsiao et al. 2019 in prep



Conclusion

𝑆𝐹𝑅𝐺𝑅𝐵080207 = 397.38 ± 19.86(𝑀⊙𝑦𝑟
−1)

𝑆𝐹𝑅𝐺𝑅𝐵060814 = 55.55 ± 9(𝑀⊙𝑦𝑟
−1)

𝑆𝐹𝑅𝐺𝑅𝐵070306 = 37.93 ± 2.19(𝑀⊙𝑦𝑟
−1)

𝑆𝐹𝑅 𝑀⊙𝑦𝑟
−1 = 1.722 × 10−10𝐿𝐹𝐼𝑅(𝐿⊙𝑠

−1)

All three host galaxies are more closer to SFR from Kennitcutt

relation comparing to the previous literature.

Kennitcutt(1998)



Conclusion

We determine the best model for each GRB host is 

With AGN fraction= 0.0012 ± 0.0007 for GRB080207

With Radio emission and radio data for GRB060814

Without these two models for GRB070306



Conclusion
We determine the IMF for each GRB host is 

Salpeter(1955) for GRB080207

Chabrier(2003) for GRB060814

Chabrier(2003) for GRB070306

We believe with new data, our estimation is more reliable



Future Work



Future Work

Comparison between magnitude and statistic of GRBs 

Publish the paper
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