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around 6.5 s. For each record this peak is statistically significant to about 6 standard
deviations. Tt represents integrated flux densities of 10—% ergs cm=2 and 4 < 10—%
ergs cm—2 in the lower and higher energy ranges, respectively. The spectrum is clearly
softer than that of the initial part of the burst.

IV, DISCUSSION
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mum apparent magnitude within a few davs of an observed burst. In both cases,
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S A s Moo & et ot occadons from preliminary timing dala are inconsistent with the locations of the supernovae,
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Author Year Reference Main Znd Place Description
Pub Body  Body

1. Colgate 1968 CIPhys, 46, 3476 5T C0s SN shocks stellar surface in distant galaocy

2. Colgate 1974 Apld, 187, 333 8T COs Type Il 5N shock brem, inv Comp scat at stellar surface

3. Stecker et al. 1973 MNature, 245, PST0 8T DISK Stellar superflare from nearby star

4. Stecker et al. 1973 MNature, 245, PST0 who DISK Superflare from nearby WD

5. Harwat et al. 1973 Apd, 186, L37 NS COM DISK Helic comet perturbed to collide wiath old galactic NS

G Lamb et al. 1973 MNature, 246, PS52 WD 5T DISK Accretion onto W from flare in companion

T. Lamb et al. 1973 Nature, 246, PS52 NS T DISK Accretion onto NS from fAare in companion

& Lamb et al. 1973 Nature, 246, PS52 BH 8T DISK Accretion onto BH from fare in companion

o Fwricky 1974 Ap & 55 28 111 NS HaL® NS chunk contained by external pressure escapes, explodes
10. Grindlay et al. 1974 Apd, 187, LO3 DG S0L Relativistic iron dust grain up-scatters solar radiation
11. Brecher =t al. 1974 Apl, 187, LaT 8T DISK DMirected stellar fare on nearby star
12 Schlovskii 1974 SovAstron, 18, 390 WD COM DISK Comet from system's cloud strikes WD
13. Schlovskia 1974 SovAstron, 18, 300 NS COM DISK Comet from system’s cloud strikes N3
14. Bisnovatyi- et al. 1975 Ap & 55, 85, 23 8T COs Absorption of neutrino emission from SN in stellar envelope
15. Bisnovatyi- et al. 1975 Ap & 55, 85, 23 8T SN COs Thermal emission when small star heated by SN shock wave
16. Bisnovatyi- et al. 1975 Ap & 58, 35, 23 NS C0s Ejected matter from N3 explodes

T. Pacini =t al. 1974 MNature, 251, 3009 NS DISK ME crustal starquake glitch; should time coincide with GRB
18, Marlikar et al. 1974 MNature, 251, 500 WH C0s White hole emits spectrum that softens with time
14, Tsygan 1975 Akea 44, 21 NS HALD NS corequake excites vibrations, changing E & B fields
20, Chanmugam 1974 Apd, 193 LTS5 WD DISK Convection inside WD with high B field produces fare
21. Prilutski et al. 1975 Ap & 55, 34, 395 AGN 8T COs Collapse of supermassive body in nocleus of active galaxy
232, Marlikar et al. 1975 Ap & 58, 35, 321 WH C0s WH excites synchrotron smission, inverse Compton scattering
23. Firan et al. 1975 MNature, 256, 112 BH DISK Inv Comp scat deep in ergosphere of fast rotating, accreting BH
24. Fabian et al. 1976 Ap & 58, 42, 7% NS DISK NS crustquake shocks NS surface
25. Chanmugam 1976 Ap & 55 42, B3 WD DISK Magnetic WD suffers MHD instabilities, flares
26. Mullan 1976  Apd, 208, 190 WD DISK Thermal radiation from fare near magnetic WD

T. Woosley et al. 1976  Natuwre, 263, 101 NS DISK Carbon detonation from accreted matter onto NS
25, Lamb et al. 1977 Apd, 217, 197 NS DISK Mag grating of accret disk around NS canses sudden accretion
24, Firan et al. 1977 Apd, 214, 268 BH DISK Instabality in accretion onto rapidly rotating BH
a0, Dasgupta 1979 Ap & 58, 63, 517 oG S0L Charged intergal rel dust grain enters sol sys, breaks up
31 Tsygan 1980 AkA BT, 224 WD DISK W surface nuclear burst causes chromospheric Aares
32 Tsygan 1980 AkaAa By, 224 NS DISK ME surface nuclear burst causes chromospheric flares
33 Ramaty et al. 1981 Ap & 55, 75, 193 NS DISK ME wvibrations heat atm to pair produce, annihilate, synch cool
a34. Mewman et al. 1980 Apd, 242, 319 NS AST DISK Astercid from interstellar medium hits NS
35, Ramaty =t al. 1980 Nature, 287, 122 NS HALD NE core quake caused by phase transition, vibrations
36, Howard et al. 1981  Apd, 249, 302 NS ASBT DISK Astercid hits NS, B-field confines mass, creates high temp

. Mitrofanow et al. 1981 Ap & 58, 77, 460 NS DISK Helium flash cooled by MHD waves in NS outer layers
38, Colgate =t al. 1981 Apl, 248, TT1 NS AST DISK Astercid hits N3, tidally disrupts, heated, expelled along B lines
39 van Buren 1981 Apd, 249 297 NS AST DISK Asteroid enters NS B field, dragged to surface collision
40. Kuznetsow 1982 CoaRes, 20, 72 MG S0L Magnetic reconnection at heliopause
41. Hate 18982 Apd, 260, 371 NS DISK ME Hares from pair plasma confined in N5 magnetosphere
42, Woosley et al. 1982 ApJ, D58, 716 NS DISK Magnetic reconnection after NS surface He flash
43, Fryxell et al_ 1982 ApJ, D58, 733 NS DISK He fusion runaway on NS B-pole helinm lake
44. Hameury et al. 1982  AfA, 111, 242 NS DISK e capture triggers H fash triggers He flash on NS surface
45. Mitrofanov et al 1982 MNRAS, 200, 1033 NS DISK B induced cyclo res in rad absorp giving rel e-s, inv C scat
46, Fenimore et al. 1982 MNature, 297, 665 NS DISK BB X-rays inv Comp scat by hotter overlying plasma

T. Lipunov et al_ 1982 Ap & 55, B5, 450 NS IsM DISK ISM matter accum at NS magnetopause then suddenly accretes
48, Baan 1982 Apd, 261, L71 WD HALD Monexplosive collapse of WD into rotating, cooling NS
49, Ventura et al. 1983 MNature, 301, 401 NS 5T DISK NS accretion from low mass binary companion
50. Bisnovatyi- et al. 1883 Ap & 55, B9, 447 NS DISK Meutron rich elements to NS surface with gquake, undergo fi=sion
51. Bisnovatyi- et al. 1984 SovAstron, 28, 62 NS DISK Thermonuclear explosion beneath NS surface
52, Ellison et al. 1983 AkLa, 128 102 NS HAL® NS corequake + uneven heating yield SGR pulsations
53. Hameury et al. 1983 AkA, 128, 360 NS DISK B field contains matter on NS cap allowing fusion
54. Bonnzzola et al. 1984 Ak-A, 136, 50 NS DISK ME surface nuc explosion causes small scale B reconnection

Michel

Apd, 200, 721

Remnant disk ionzation instability causes sudden accretion

_____ PRFRRE il Y, SN, TP PSS-S - PSR, Hp S
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supernova community has bought this identification hook, line, and sinker, based on
the odd properties of the supernova, The 4-ray burst community remains substantially
suspicious despite the low a priori probability, ~ 107 (Galama et al. 1998), of an

J-C. Wheeler, 1999

GRB 980425

SN 199€
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st galaxies, Speculations...
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12 J. Hjorth & J.5. Bloom

Table 9.1. Evidence for GRB-SNe.

GRB/XRF SN Z Evidence Comments Rets.
Designation
OT0228 0.695 C 1,2
020326 D red bump 3,4
080425 1998bw 0.0055 A spectroscopic SN 5
000712 0.433 C 6
001208 0.706 E low significance T
000911 1.058 E low significance 8.0
011121 2001ke 0.362 B spectral features 10,11,12
020305 E not fitted by GRB-SNe 13
020405 0.601 C red bump 14,15
020410 D discovered via bump 16
020003 0.251 B spectral features 17,18
021211 20021t 1.006 B spectral features 19
030329 2003dh 0.1685 A spectroscopic SN 20,2122
030723 D red bump, X-ray excess 23,24
031203 20031w 0.1055 A spectroscopic SN 25
040024 0.850 C 26,27
041006 0.716 C 26,28
050416A (0.654 D poor sampling 29
0505254 2005nc 0.606 B spectral features 30
050824 0.828 E low significance 3
060218 2006a] 0.0334 A spectroscopic SN 32,3334
060720 0.543 E afterglow dominated 35,36
0704194 0.971 D poor sampling 35,3738
0203198 0.938 C multiple color bump 35,39,40,41
081007 2008hw 0.530 B spectral features 42,4344
000618 0.54 C 36,45
001127 20090z 0.490 C 46
100316D 2010bh 0.0591 A spectroscopic SN AT 48
1004184 0.624 D 49
1012198 0.552 B spectral features 50,51,52

The evidence according to the authors for a SN associated with a GRB is listed in
column (4) according to the following scale: A: Strong spectroscopic evidence. B:
A clear light curve bump as well as some spectroscopic evidence resembling a

GRB-SN. C: A clear bump consistent with other GRB-SNe at the spectroscopic
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A SHORT detour

GRB 050509B
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Soderberg et al. 12+l0g(OMH)
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Conclusions?
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