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GRB classification

Type I (short hard) — a merger of compact components in a binary system
(NS + NS or NS + BH) + kilonova

Type II (long soft) — a core collapse of a supermassive star + supernova Ib/c
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The Sample > type I GRBS GRB 090510
37 type I bursts, N(z,,;,) = 3

- 26 «regular» bursts

- 11 bursts with an extended emission
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GBM/Fermi 8 - 900 keV

The sample — type II GRBs GRB 1606294
275 type II bursts, N(z,,,) = 13

Counts / sec

- 235 «regular» bursts
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The sample statistics




Ty 5 E,; and E;, parameters

Tyo,; (8) — the duration in the rest frame
Tyoi = Too/(1+2)

f(E) < E°exp [ )

EQ +a)

E, ; (keV) — the position e exp[_ E(ZE+ o) ] E<(a-str
of the maximum (for 3 < -2) F(E) O =t
S o 2] . E ) R o - . E 3
in the E2{(E) spectrum in the E-—’[(___a- — )" ] exp(B—a), E>(a— f)—2.

(2 + «) 24+ «

rest frame E,; = E (1+2)

E. ., (erg) — the equivalent
isotropic energy, emitted in
1 — 10000 keV range

E2f(E) (keV cm=2s?) )
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The E ; — E;,, correlation

- p=0.74, P, = 2.3e-7 [all]
E p=0.72,P,=4.0e-5 [w/o EE]
- p=0.83,P,=1.7e-3 [+ EE]

p=0.77, P, < 1e-50 [all]

‘To p= 073,P = 9e-40 [W/oSN]
p= 073,P = 8.8e-8 [+ SN]

Eiso (erQ)




The E, ; — E;;, correlation fits, EH parameter
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EH - T, ; diagram, EHD parameter
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Classification schemes and their reliability
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EH - T,, ; diagram, outliers and dependence on z
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EH — T, ; diagram, classification without z
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Conclusions

We confirm the strong E  ; - E;, correlation for 37 type I and 275 type II
bursts

The power-law index of the E, ; E correlation is found to be the same
for both types of bursts, E, ; E

Type I bursts with an extended emission and regular type I bursts follow
the same correlation. The same behavior is obtained for type II bursts
with associated Ib/c supernovae and regular type II bursts

The E; - E;;, correlation can be used to classify GRBs. We introduce
parameters EH and EHD and show EHD parameter to be the most
reliable for the blind classification

EHD parameter can be used to classify GRBs without redshift
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Fitting the correlation

«Nukers» fit (Tremaine+ 2002)

gives the same results as fitting without errors
(equalizes weights).
Fit changes dramatically with x -> y, y -> x

10 10% 10%° 10%! 1052
Eiso (erg)

York fit (York+ 2004) — least-squares estimation, no changes with
replacing x -> vy, y -> x, gives slightly steep slopes

Deming fit (Deming 1943) — maximum likelihood estimation, no
changes with replacing x -> y, y -> x, gives slightly gentle slopes

a = mean (ay, ap), 0, = sqrt (0,y> + 0,p2)
b = mean (by, bp), 0y, = sqrt (0,2 + 0,p2)



The evolution of E, , with z for type I1, selection effects







The sample statistics
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