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Synchrotron radiation: N(y ) « y=P

yl/3 for voin > v, (YIB for Ve > V.
F v,slow X v—(p;l)/Z for Vool > V > Viin, F v fast & 4 V—l/2 for Vmin = VY 2 Ycools
yP/ for v > Vool VP2 for v > V.
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The empirical Band function could be fitting:

1) slow, low (lowest + middle)

2) slow, high (middle + highest)

3) fast, low (lowest + middle) (Preece+02)
4) fast, high (middle + highest)

5) both (lowest + highest) 4




Sample cutting criteria:

1) high fluence f(1-1000keV) > 1.0 x 10—4 erg cm—2 AND
2) BGO signal detected above 3 MeV

GRB Name
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Band function fitting results: . /’Q/,
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p values suggest "slow, low" or "both"




Slow-cooling toy model fitting
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p values also suggest "slow, low" or "both"
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effect of kT ~ 100 keV

effect of kT ~ 10 keV

consistent with observations for
high significance sub-dominant

thermal GRBs (Guiriec+11,13;
Axelsson+12)
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Summary

* hard bursts suggest slow-cooling is consistent (Preece+02, Burgess+14)

e Band function may be fitting both the injection and cooling breaks > fast-cooling
IS not to be dismissed

e ftriple power-law suggests small break ratios

« when fitting a Band function, a Planck function is generally unnecessary (e.g.
Burgess+14)

 when fitting a triple power-law, a Planck function is generally needed, with either
kT ~ 10 keV or ~ 100 keV

e time-resolved spectral analysis may disentangle the thermal and non-thermal
components in the prompt phase from the averaging effects in time-averaged
spectra, which will be addressed in the Fermi GBM GRB Time-Resolved Spectral
Catalog (Yu+ in prep.)
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Band function: G//.

Table 2. Electron distribution index p for different cases. z .
Case? @ p=fAs) f(1.2)-f(1.6)° f(1.0)¥ p=gPB) g(-2.0)-g(-24)" g(-1.7) Q
(1) (2) 3) 4) 3) (6) (7) &) /o)
Fast, high... -3/2 2As + 1 34-42 3.0 -2(B8+1) 20-2.8 1.4 }
Slow, low... -2/3 2(As+1/6) 2.73-3.53 2.33 -2 -1 3.0-38 2.4
Both........... -2/3 2(As-1/3) 1.73-2.53 1.33 -2(B8+1) 20-2.8 1.4

Notes. @ Preece et al. (2002), Eqns. (9), (10), and (12). ® Calculated from the ranges of peak and median values of As and $ distributions for all
eight bursts, given that 1.2 < Aspesx < 1.4, 1.4 < ASmedian < 1.6, 2.2 < Bpeax < —2.0, and —2.4 < Bmedian < —2.2. '“ Calculated from the median
values of As and S distributions for GRB 100724B only.

Slow-cooling toy model:

According to the SYNC fitting results, there are two cases to consider: (1) the YSYNC i1s actually the
high-energy segment in the slow cooling scenario, 1.. vmin and vcool are the predicted break values; or
(2) YSYNC i1s indeed the middle-energy segment in the slow-cooling scenario, in this case the triple
power-law 1s just mimicking the slowly varying BAND-like models. If (1) 1s true, then we can take the
values of the YSYNC peaks ~ -2.0 to —2.5, and we will have p ~ 2 - 3. Looking at Table 2, it can be seen
that it matches nicely with the "both" case; if (2) is true, then instead comparing to YSYNC, we should
compare with BSYNC in Eqn. 8, and we will have p ~ 3 - 4, which matches nicely with the "slow, low"
case.
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