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We perform 2-dimensional relativistic hydrodynamical simulations in the context of collapsar model. Cal-
culations of explosive nucleosynthesis are also performed. We investigate the influence of the structure of the
progenitor and energy deposition rate on the resulting explosive nucleosynthesis. We show the resulting amount
of 56Ni is very sensitive to the energy deposition rate. Thus we conclude it quite natural not to detect an
underlying SN in some X-ray afterglows such as the case of GRB 010921. Our results suggest that the type I
collapsar model in which the energy deposition rate is relatively low (dE/dt is about 1E451 erg/s) has difficulty
in reproducing the observed amount of 56Ni in a hypernova such as SN 1998bw. This means that the mecha-
nism of the central engine of a hypernova accompanied with a GRB is constrained by the discussion of explosive
nucleosynthesis. We point out the possibility that the relative abundance of light heavy elements such as Si and
S in the X-ray afterglow of GRB 011211 can be naturally explained if the energy deposition rate at the central
engine is relatively long, because little amount of 56Ni should be synthesized under such an environment. We
also conclude that there should be correlation between the line features in the X-ray afterglow and duration of
the GRB. It should be noted that the duration of GRB 011211 is 270 seconds, making it the longest burst yet
observed by Beppo-SAX, which supports our conclusion.



16 session 6 : DO OOOOOONO

Jo00o0o0oooooooooooooooooonon
00 00 (0000)

bdobobobobodobobobobobooooobooooobooooooboboboobobobogbn
gbooboooooobobobobobooobbooboooobobobobobobobooooboobobobon
gboboooboooboooboboobooobooboobooobooboooooooOoooboobooobooo200
booooboboooboooobooboooooboooobobooooboOoobooon

otbtobtobdd
00 00 (000000)



Oo0ooooO0o b Oooob0 XOooo 17

Jogbogbgboobobobobobgn
00 00 (000000ooooooooon)

obobooboooboobobooobooooboooooobobooooooboo0ooobooooobooooboooon
0000000000000 0000D00O00OO0Polar Cap 0ODO0O Outer Gap OO0 ODOOOOOODOOO
boboooobooboobobobobobobobobobobooooobooobooobooboooooboooboona
O00000O0O00?HllasOOOOODOOOOOODOOOOOOODOODOOOOODODOO CrabODODOOOO
goooboooooobooboobooooobooooooboobooobooboooooboooBOOoOOOD LOO
ooovoOooboobobooooooboboboooooboboobooboboboboooobDobDoboboooog
ooooooooooooobovOOOOOoOoOoDOOOoOoOoOoOoDbOOOoO0ooooOobOOoooooBODODOOO
ocooooooooooooooooooooooooooooboobboooooDbbooooLBVvOd
0000000000000000000000000000000000000000000000 10°0 107
GUO00O0000000000TeVOOOOOD0ODOD0ODOUOOO0O0D0OU0OD0OOD0O0OO (0DDOO0)0OOOOO
0O AEAqrO0 TeVOOOOOOOODOOOOOOODOOODOOOOODOOOOOODOOODOOOO AM Her
00 TeVy OOOOOOOO0OOOOOOODOOOOOODOOOOOOOOOOODOOODOOODOOOOOOO0OO0
000000000000000MO0000000000000010°GO0000000OO0O00O0O0O0
boboobooobooooboooboooboobooboooooooboobooboooobooobooooOooonog
gbooboooooobooooboobobobooooooooooooooboobOoboboboboooooooonoo
ocooooooobooOooooOoooooooOooOoooO?» 0bOOoO0OoOODOoO0oDOOO0O0ODOOOODObOOObDbOOO
0000000000000 0000O00U0ASTRO-EITI OO HXD ODOINTEGRALOO (AO-100)000
uboooboooobooboooobooboo

O0000000 XO0ooO00o
00 00 (000o0o00)

gboobooooooooooooobobobooooooooobooboboboooboooooooboOooboon
gobooobobooobooobooboooboboooooobbooooooobooobooboooboOboobooboDooDoOog
boboobooobOooboobooboooobooboooooobooboobobooboooobooobooooobooa
ooooooboobooooboboooboooooobooooboooooboooboooooooOoooOoooDooOoo
oboobooooooooooobobobobooboooooooooobooboobobobooooooooonoog
o000 Xgoooooooooobooobooooooo

gboboboboooooooooooobooboboboboboboboboooooobooboooboOobon
gboboooooooboobOoboboboboboooooooooooboobobOoboobooooboooonag
oboobooooooobooboboboboooooboooooobooobooboboobobooboooooooonoo
ooooboooobooboooooooon

OO0000 ASCAOOOROSATOOOOOOOOOOOOOOOOOOOOODOOOODOOOOODOOOO
ooooooooooooXooooooooooboooooooooooooo



18

oooooo 0O O0oDbOoOo XOooo

00 XOOOOO 1E 1841-045 00O U
00 00 (000000 000000 0000000 00000)

0000000000000 XO0U0O000 (AXP)1IE 1841-04500000000000000AXPO X0OO
000000000000 000o0o00oUoO0o0D (D00D0O000)0Do0oooOUO0DoO0DO0O0O0oO0O0
gbobobobobooboobooooooooooboooooooooooboooboboboboobooobooooo
gboboboobooooooooboobooobooboboboobobooooboooboooooooboOobobooooon
gbooooooooobooobooobobooO0ob0bOOoUolE 141-0456000000000000000O000O0O0OO
000000OD0O0ODO0O0O0000DoOoOO0OO00g AXpOODOO powerlaw + blackbody 00O OOO0OOOOO
gboobooobooooboooboobbooooobobooooooobooobooobooooobooobooobooaon
obooboobooboooboobooobooboooooboooon

HETE- 2000000000000 0O0O0OO0O
00 00 (000000)

HETE-2000 20010 70 200000000000 SGR1900+1400000000000D0O0O0O0OOXDO
o000 (WXM)OOOOOOOO (FREGATE)OOOOOOO 2-150keVO000O000O0O0OOOOOOOO
oooooOooOOOOO0OO0OO0O0O0O00O0O0O0OOoOoSGROOOOOOOOODOOOOOOOOOOOOOO0O0OO
oo0oooo0o0ooDOOOo0ooOo0o0ooDb HETE20O00O0O00000DODOO0O0O0OOO0OO0ODODOOO
gboooooobooo20b0o00b0o0oboooooooooboooboboooooooooooooboooooan
gbooooooboobooboboooobooobooobooboobooboboobooDo



Oo0ooooO0o b Oooob0 XOooo 19

The Dark Matter Distoribution of Isolated X-ray
Overluminous Giant Elliptical Galaxies
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Analysis of tempereture and abundance distributions in
Abell 3571 : an ongoing subcluster merger?

Murat Hudaverdi (Nagoya University)

In many ways, the most significant observational exploration related to X-ray clusters is the detection of line
emission due to highly ionized heavy elements as a strong aspect in their X-ray spectra. Firm determination of
this part of the structure can provide wealth of information, which is extremely utile to identify the physical
state and circumstances of the X-ray emitting gas. Since cluster mergers produce strong spatial variations in
the intracluster gas temperature and density, it is really important to focus on two-dimensional temperature
and abundance maps to comprehend the history of clusters.

We present bi-dimensional Temperature and Abundance analysis of the intracluster medium (ICM) by using
archival X-ray data of ASCA. Spectrum best-fit result within a 12-arcmin-radius circle is a 7.2 +/- 0.2 keV
temperature value. This is consistent with the previous ASCA analysis of Nevalainen et. al. (6.9 +/- 0.2 keV).
Bi-dimensional temperature map shows a region with significantly lower temperature value (6.2 +/- 0.5 keV)
than the ICM average with a remarkable cool trail like shape in the northwest of the cluster. Color-coded
Equivalent Width map also displays a high abundance region on the west side, which coincides with the head of
the cool trail. Quintana et. al. (1993) indicates a north-south direction alignment in the galaxy number density
map of A3571. We record a disturbance of the X-ray brightness map in the same angle. In addition to above
all, having an extended optical halo of its central galaxy MCG05-33-002 (Kemp and Meaburn 1991) in the same
direction suggests that -if the locations of peculiar regions are not a chance projection- A3571 is experiencing an
ongoing subcluster merger: A subcluster is coming from northeast of the main cluster, penetrating in the ICM
and leaving a cool trail -due to destructive effects like ram pressure stripping- and a survived high abundance
core for the present epoch.
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