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The Correlation Between Variability and Luminosity for the Long

Gamma-Ray Bursts

LI Zhao-sheng, CHEN Li, WANG De-hua

(Department of Astronomy, Beijing Normal University, Beijing 100875, China)

Abstract: The variability of Gamma-ray Burst is a quantitative measure of whether its light
curve is spiky or smooth. From the detected spectroscopic redshift, peak fluxes, and high-
resolution light curves of long Gamma-ray Burst, it was found that the isotropic peak luminosity
positively correlate with the variability of light curves: the more variable bursts(with larger V)
tend to have higher intrinsic isotropic luminosities L. This correlation was originally found by
Reichart et al. using a sample of 18 Gamma-ray Bursts. In this paper, the definition and algo-
rithm of variability are detailedly investigated and analyzed. The V' — L correlation and fitting
results are also listed. If L — V relation can be confirmed, it can be adopted as rough distance
indicators and redshift estimators of a Gamma-ray Burst from parameters measured merely at

gamma-ray prompt emission and it can be used to constrain cosmological parameters.

Key words: gamma-ray burst; prompt emission; variability



