Statistical differences between Swift GRB classes
based ony- and X-ray observations
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Abstract There are number of evidences that the gamma-ray burstsg@iBe a
third group beside the short and long ones: the intermedratgp. Although at this
time, no reasonable physical explanation is known for théf.use discriminant
analysis to confirm the former classification and give sonnér physical proper-
ties for the intermediate GRBs.
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1 Discriminant Analysis: Separation Between Long And
Intermediate Groups

We analyse thg- and X-ray properties observed by the Swift satellite. Tha-v
ables used in this work are the followingiuence(Fl), 1-sec Peak Photon Flux
(P), Photon IndexXPind), Early X-Flux (Xfl), Initial Temporal Decay IndegXdec),
Spectral IndexXXsp) andHI Column Density(XNH).

This analysis can confirm the classification of the GRBs baseithe hardness-
duration joint distribution [1], and also can confirm the @egtion between the long
and the intermediate groups. We can get the discriminawctifomand the statistical
parameters dominating the discriminant function. In ouadet, we have 61 inter-
mediate and 123 long GRBs based on the grouping of the hazgheation joint
distribution. We used SP$$ our computations.
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2 Szécsi et al.

In Table 1, we compared the means of the variables betweegrthgs using
F-statistics. Bold faces mark the variables where the @iffees in the group means
are significant.

In our case, we have two classes (long and intermediatesharsti one discrim-
inant function. The correlation between the variables &eddiscriminant function
is shown in the last column of Table 1. The correlation coefits marked with
bold faces are significant at a very high level. Therefore discriminant function
is mostly dominated by these variables.

Variable |Wilks’ Lambda Hdfl df2 Sig|| Corr.
Pind .838 35.055 1182 .00Qy-.409
Xdec .997 A7¢ 1182 491 .048
Xsp 943 10.908 1 182 .004-.22
log FI .634 104.841 1 182 .00Qy .707
log P .982 3.258 1182 .073 .125
log Xfl .833 36.385 1182 .00Q) .417
log XNH .960 7.660 1182 .00q .191)
Table 1
Test of FunctionWilks’ Lambdg Chi-square dfSig.
1 469 136.721 7.000
Table 2

The significance of the differences measured by the disoéntifunctions is
shown in Table 2. As the value in the column Significanc®@9, we can state that
the two groups differ significantly based on tireand X-ray observations.

2 Conclusion

We confirmed the separation between the long and interneediaups and gave
the variables dominating the discriminant function (FleeerEarly X-Flux, Photon
Index, Spectral Index and HI Column Density). It is impotteanstructing or de-
veloping a model for the intermediate GRBs.
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