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TITLE: GCN GRB OBSERVATION REPORT

NUMBER: 205 !

SUBJECT: GRB990123, early optical counterpart detection

DATE: 99/01/23 23:15:16 GMT .

FROM: Carl Akerlof at U.Michigan <akerlof@michl.physics.lsa.umich.edu>
e

C. W. Akerlof and T. A. McKay (Univ. of Michigan) report on behalf of the ROTSE
collaboration (Michigan/LANL/LLNL) :

We observed the error box of GRB 990123 provided by the BACODINE Burst Position
Notice dated 23-Jan-99 09:46:59 using the ROTSE-I telephoto camera. array
located at Los Alamos, New Mexico. The first exposure began at 9:47:18.30,
22.18 seconds after the nominal burst trigger time. A rapidly fading object was
discovered at the coordinates, RA = 231.3754, DEC = 44.7666 (J2000) which is
within 1/3 of a pixel of the optical counterpart reported by Odewahn et al.
(GCN #201). The light curve for this object is relatively complex: the
luminosity increases by 3 magnitudes between the first and second exposures.
Estimated magnitudes for the first six exposures are given below:

3
.

9:47:18.3 5 Secs. 11.82
9:47:43.5 5 secs. 8.95
9:48:08.8 | 5 secs. i0.08
9:51:37.5 |75 secs. 13.22
9:54:22.8 |75 wecrs. 14.00
9:57:08.1 |75 secs. 14.53

Note that the ROTSE-I detector system uses an unfiltered broadbamd CCD so that
magnitude estimates are based on comparisons to catalog values for nearby
stars. Sky patrol images of the same coordinates taken 133 minutes earlier
showed no evidence of the transient to a limit of at least two magnitudes

deeper. A more éxtensive analysis of this data will be available in the near
future. )
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The Attecglow of ory 990123
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January 23, 1999 was first located by the Beppo-Sax satellite, and most remarkably, an optical transient

associated with the GRB was detected only ~25 seconds after the start of the burst by ROTSE camera at

Los Alamos. The optical emission peaked about 45 seconds after the start of the burst, at a visual

magnitude of about 9. Optical spectra taken at the W.M. Keck Observatory revealed both absorption

lines at a redshift of z=1.6, A complete list of notices sent out to the Gamma Ray Burst community on
..

this object Ray Burst community on this object can be found in the GCN Archiv,

and East is to the left. The optical transient is seen to bo saperposed on an irregular galdxy, which could
perhaps be an interacting system. _
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Quasar 32175

YLA Gemimags (c) NEAD 155

@® Quasar at z=0.768

® Overall linear size 212/h kpc (Hubble constant H = 100k km/s/Mpc)
® Double lobes with prominent hot spots

® Narrow jet, no counterjet (Doppler hidden?)

® Jet brightens and bends as it enters its-fobe

® VLA 4.9 GHz image at 0.35 arcsec resolution

See also Deep VLA Imaging of Twelve Extended 3CR Quasars, by Alan H. Bridle, David H. Hough,
Colin J. Lonsdale, Jack O. Burns and Robert A. Laing, The Astronomical Journal, 108, 766-820 (1994).
Also related abstract from AAS Meeting #183.

€= Go back to:

® Alan Bridle's Image Gallery

® Alan Bridle's Home Page

® NRAO Charlottesville Home Page
® NRAO VLA Home Page

® AstroWeb Home Page
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® FR II (double-lobed) radio galaxy at z=0.1745 (544/kh Mpc, H = 100k km/s/Mpc)
® Filamentary outer lobes extending several hundred kpc
® Bright, extended hot spots in both lobes
® Abbreviated (restarting?) jet and counterjet
® (Left) VLA 1.4+1.6 GHz combined image at 1.4 arcsec resolution
® (Right) VLA 8 GHz image of jets at 0.1 arcsec resolution
® Ultra-compact, aligned bright knots at boﬂ1 jet tips
® Other images available:
O alternate view of large scale structure
O optical/radio montage (17k JPEG) relating radio source to host galaxy

For discussion of the large-scale. structure, see "Origin of the structures and polarization in the classical
double 3C219" by David A. Clarke, Alan H. Bridle, Jack O. Burns, Richard A. Perley & Michael L.
Norman, The Astronomical Journal, 385, 173-187 (1992)

For discussion of the structure in the jets, see "Fine Structure in the jets of 3C219", by Richard A.
Perley, Alan H. Bridle, & David A. Clarke, in Sub-arcsecond radio Astronomy, eds: R.J.Davis &
R.S.Booth, (Cambridge University Press), 258-260 (1994).

Also see "Collimation and polarization of the jets in 3C219", by Alan H. Bridle, Ri¢hard A. Perley, &
Richard N. Henriksen, The Astronomical Jowrnal, 92, 534-545 (1986).
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'

..63M

.219.

1989A&A. .

Rodio Lobe of 3Ci1L

(Meisenheimer ot ol., Astron. A-s*fo?]n;js a2, 63 ((284)
‘W\“g\\w\vov\ Rodidion {«m accelefo}a! e

' TTw the codio lobes! T

-—
m
> -2
[
=
0
3 -3
-
L
—
g -
!

10.%

~ 10.0

‘s
-
~ 9.6

°

[ W]

'S

2 92

2 !—

S e

Y R R 1 ] )
9 o 1 12 13 " Is

LOC ( Frequency v CHz] )
Fig. 4c. Same as Fig. 4a for 3C 111 east



#

Two O??Osis&. Naxrmoes Collimated Tk
Fow TluL @Wlsqr YL ) p’(‘odtk(‘.eﬁ- Red o

:)bffao‘.fki?:i‘% R A2 Dlauce

Guocor 3C 135

Quasar 3C175

1‘{"!'_.-"1‘-. 6&”] Hﬂﬂ{}’_ . | A P ._.,_ ’ -

En)o u’a‘

M-':C'(-O (1“3&( — Mi'\i&“.‘(vft O,\ka&&rs

Mexoauasar Nokwre Té vdoeid
GRS IW4105 g+ Wich Mg Fy 0.V c
GRO Ji6S5-4O  SBW + LOw Mos ¥ 0. q2 ¢

Sshald NS+ High Moss¥ ¢ 3¢ ¢
Ceo X NS+ Low Mogs % 1




GRS 1315 +(05 (L=4S° b:0°)

ANTI-PARALLEL E€TJECTION OF A TwIN PAR oF
CLOUDS MOVING AT V=082c awd 6=130°

VLA - A N 3.5 ¢m POSITION ACCURACY 0.02"




Jet De{le c;“n‘on

3C334 =B1618+177

FR II quasar at z=0.555

Overall linear size 215/h kpc (Hubble constant H = 100k km/s/Mpc)

Double lobes with hot spots and filaments

Jet with possible counterjet opposite outer segment

Jet "richochets" entering its lobe

Superluminal motion at (1.6/k)c has been detected in the nuclear radio source
VLA 4.9 GHz image at 0.35 arcsec resolution

See also Deep VLA Imaging of Twelve Extended 3CR Quasars, by Alan H. Bridle, David H. Hough,
Colin J. Lonsdale, Jack O. Burns-and Robert A. Laing, The Astronomical Journal, 108, 766-820 (1994).

&= G back to:

® Alan Bridle’s Image Gallery

® Alan Bridle’s Home Page

® NRAO Charflottesville Home Page
® NRAO VLA Home Page

® AstroWeb Home Page
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Color Superconductivity and Chiral Symmetry Restoration at
Nonzero Baryon Density and Temperature*

Jirgen Berges and Krishna Rajagopalt
Center for Theoretical Physics
Laboratory for Nuclear Science

and Department of Physics
Massachusetts Institute of Technology

Cambridge, Massachusetts 02139

M. A‘{O(A‘ K. Reio oedw\ML F. CJ[[L,ZCL °L g '!_2.,2:22'
_Sgé obso - R. ch,‘,f ei‘ alt}):%PRL 31, 53 (1aay)
/ Fowilczek  Nodaxe. 305 230 (1aag)
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FIGURE 1. A comparison between the y-ray emissivity gradient (solid histogram) to the
distribution of SNR as possible acceleration sites (dotted line). The statistical uncertainties
of the gradient are typically below 10%. The obvious discrepancy implies that either SNR
are not accelerating the bulk of GeV cosmic rays, or diffusive reacceleration is operative, or
galactic cosmic rays are confined on a scale of many kpc's. Please note that locally derived
emissivities (dashed histogram) can differ significantly from the global trend.
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Figure 1: A highly schematic sketch of our framework. The formation of a compact object

in the disk of our Galazy leads to an ejection of two unbalanced jets that produce “hot spots”
when they stop in an extended halo.
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Fic. 10.—Multiwavelength spectruny of the extragaiactic gamma-ry spectram from X-says to high-caergy gamma fays. The estimated contribution from
Seyfert I (dot-dashed line), snd Seyfert I1 (dashed) are from the model of Zziarski (1996); steep-spectrum quesar conitriution (triple-dor—dashed line) is taken
from Chen, Fabian, & Gendreau (1997); Type Ja supemovae (dotzed hme) is from The et al. (1993). The blazar contribution below 4 MeV (long-dashed Fine) is
derived assuming the average blazar spectrum breaks around 4 MeV (McNaron-Brown et al. 1995) to a power law with an index of ~ —1.7. The thick solid
line indicates the sum of all the components.
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