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Intermediate-mass blackhole &= & L 7-!!!
EWD IRE

Matsumoto et al. ApJL 547, L25, Chandra

e 4000 M, in M157

Gerssen et al. AJ, in press (astro-ph/0209315),
HST



Globular' Cluster _M1'_'5 | HST - WFPC2

PRC95-06 « ST Scl OPO - November 1995 - P. Guhathakurta (UC Santa Cruz), NASA




M15 — Claims
STScl Press release (Sept 18, 2002)

Van Der Marel led a team that uncovered q bll,ack hole in the
center of the globular star cluster M15, 32,000 light-years away

in the constellation Pegasus. His collaborator Joris Gerssen,
also of the Space Telescope Science Institute, pinned down the
black hole’s mass at 4,000 times that of our Sun.

Previously, X-ray observations ...... have identified ultra-bright
X-ray sources that could also be interpreted as intermediate-
mass black holes in star-forming galaxies. However, alterna-
tive interpretations for these X-ray sources continue to exist.
By contrast, Hubble’s measurements are based on the velocities

of stars ...... which yield a direct measurement of the black hole
mMasses.
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ETFILDIYEY S — Jeans equation
HEAEMOEDOD MBI NZETE. DXVRERKAILITY

F v vi-va. gf 0, (1)
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oy aIO’CL\% T, ZNICX L TEFDBKRFF T, F
BN RO (£ THES L’Ctuiéji%}%cat 0

d(vv? o
(dr Z r [21}2 (’vg T vczb)] = V= (2)

BHL. v= /fd3v (AR E)




Jeans equation (F7)
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astro-ph/0210133, ApJ accepted. (77 XY ARXRXFRD
FREICER. REBINT)
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Donald Savage

Headquarters, Washington Jan. 10, 2003

RELEASE: 03-009

RESEARCHERS SEEK "HEART” OF BLACK HOLE MY S-
TERY

New research, funded by NASA and the University of Tokyo, has
shown astronomers may not yet have uncovered the mystery at
the heart of one of the Galaxy’s oldest star systems, the globular
cluster M15.

(i)
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A team of astronomers used the HST for several years to probe
M15’s secrets. A few months ago, the answer to the decades-
long question of the possible black hole in M15 seemed to be at
hand. After a painstaking analysis of HST data, using earlier
model calculations by Indiana University researchers, the team

reported evidence for a central black hole. (%)
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Within hours of the team’s announcement, astronomers around
the world were carefully studying the paper and its exciting con-
clusions, which were also rather surprising, since the Indiana
group had previously published models that produced high ve-

locities near the center of M15 without the need for a black hole.

(i)
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When the GRAPE researchers notified the HST team of their
results, they learned the Hubble team, along with members of
the Indiana University group, had reached a similar conclusion.
All three groups agreed that a black hole, if present, had to be
significantly smaller than originally reported. One of the figures
in the original paper, published by the Indiana group, had been
labeled incorrectly, throwing off the later analysis of the Hubble

observations.



RIAEE > TWLW =

o BRIDITIN—TDHWMITH, REliFbrAETIal—23
/:ET)I/%1§9_C\/\7:—O

o i)ﬁg)@tﬁiﬁtiE’B A, Ial—aviERIFIFIEFRC

e BL. THiRSN7/=7 5 7 DEHOBLMAEE>TWE]
., BITERIITEICEEWNIG -

oﬁmﬁﬁxﬁthﬁtBMgF7527$—w@ﬂ%ﬁ
TEICBEEINHIFTIEARWN] &EiR

( NIFERIBHVICIEZ D 721 ERKRD R W ESR)




Addendum :(GRXHIE

Gerssen et al. astro-ph/0210158 (Oct 8, 2002).

After the completion of our paper, the authors of the
D97 paper discovered an unfortunate error in their
Figures 9 and 12. The labeling along the abscissa of
these figures is incorrect due to a coding error in su-
permongo plotting routines (H. Cohn and B. Murphy,
private communication, 2002). The units along the
top axis should have read ‘arcmin’ instead of ‘pc and
the labeling in arcmin along the bottom axis 1s incor-

ect. The net,_result is that the radial scale of these
gures in the D97 paper is too compressed by a factor

2.82.
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Green500

Listed below are the Little Green500's Top 10 most energy-efficient
supercomputers in the world as of June 2010.

Green500

i *
Rank MFLOPS/W Site

1 815.43 Mational Astronomical Observatory of Japan

2 773.38 Forschungszentrum Juelich (FZJ)

773.38 Universitaet Regensburg

2 773.38 Universitast Wuppertal

Interdisciplinary Centre for Mathematical
5 536.24 and Computational Modelling, University of
Warsaw
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QPACE 5FB TR Cluster, PowerXCell 8i,
3.2 GHz, 3D-Torus

BladeCenter Q522 Cluster, PowerXCell
81 4.0 Ghz, Infiniband

BladeCenter Q522 Cluster, PowerXCell
8i 3.2 Ghz, Infiniband
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