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Abstract .

We present very-long-baseline inter-

ferometry (VLBI) images of the radio star, Fig. 1: An artist's impression of
IM Pegasi, which is used as the guide . IM Peg.; showing both the K2
star for the NASA/Stanford ,rela-tivity primary (red) and the secon-
mission Gravity Probe B (GP-B). We dary (yellow) stars and their
present -a selection of the images orbits. The radio emission likely.
obtained from our 35 sets of 8:4 GHz originates from the vi-cinity of
VLBI ‘observations between 1997 and the K2 primary. Two prominent
2005, and discuss the origin of the star's flares, as may be responsible
radio emission. for sthe radio emis-sion, are
illustrated.  Super-posed are
contours (blue) showing the
radio emission as seen on 1999
Sep 18.

Introduction o IM Pegasi

IM Pegasi (HR 8703, HD 2165489, FK5 3820) B a Canum
Vanalicorum speciroscopsc binary star, which was chosen as
the guide siar for GP-B, Its destance is.~100 pc Tha binary
poricd i ~2%5 days. Tha primany is @ K2 11l star, with 3 mass of
=1.8 solar masses and an efecive surface lemperaiure of
=800 K. Thie secondary b5 somawhal hottar and has a mass of
=1 solar mass. The orbil |5 circular and IS incined [o e plana
of the sky by =72, Tha rotaton of the pimary is synchronous
willy the orbit (sse 8.9, Marsden & al 2005, AplL, B3£, L1T3)
An Mlusiration of the syslem 8 shawn in Figune 1

Image by Ryan.Ransom.

Observations

Botwoan 1887 and 2007, wo had 35 sessions of VLEBI
obsarvations al B4 GHr (A=3.6 om). each using 12 fo 16
tolescopes of word-wide nebwork which included tha 10 dishes
of the Yery Long Basaling Array (VLBA) the Very Large Armay
(WLA), of the National Radio Astronomy Obsenvatony (NRADH)
e E Mekshei escops In Genmany, and the threa T0 frahiss
gl 1he NASA Deep Space Nebsork in the USA. Spain, and
Autiralia. The dala were comelsied using NRADS VLBA
processor in Sooormo; Mew Moxico, Ounng most of our
sassions, the vanabon of 1he kotal fux density was monitored al

LT Pegasi were all phase-referenced 10 bvo

udsars, wWhich assured DO AcCurals

astrometry hece Gravty Probe B, and unblased mages

of the rady amis the star.  Tha¥ folerence sources ar
described in tho post Baried -

Qe abservatons of IM

VL8| observations of any ra "

salection of our 35 VLEB| images

warason il o mofphglogy.

marginally resobasd comgigl

clear double and in one Bhee (PROI nel:..

structure. Tha radio emission s ety netaf

STuctures abave the suMlace of (Nerstar o Tesrieg | ¥ . 90, 98% of the peak brightness, starting at the first contour above 3 times the image rms, with the contours
The primary |8 known 1o be vanabhe both in r”'”i”‘l’ opuical. 50% upwards being white, and negative contours being dashed. The ellipse at lower left indicates the FWHM

ridlin ETEESIoN |5 highly vanates on hour oA SCAIEE-TANGING olution. North is up and east is to the left.
balkgw 1 mly up 1o =100 mdy, (ses Figure 3). OpticalDopfilar
nid photomitry has shown thlyaiable dark spots odver
ignifecant fraction of the SEars E-u-l'f“ &-ﬂ BE“J:.IUGII'IB #l &l
2000, ALap, 380, 2T} |

W obsarved no comalstion between the fux Ity m{m-m.
phase, &5 canDe seen in e lefl panel of Figufga. The righl
panel ol Fig. 3shows the M denssy as a funcion of Jullan date
showing 8 genersl deciine in the average fiux density over our B+
pElrs of Dhaervalions
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e precision astromadry B consistent with the radio emission
being on average cendored on. the primary, but not on the
secondary or al the cender of mass: Ihe orbdal motion can be
saen in the radio data, and the projeciad length of Ihe sami- Iﬁﬂ,}ﬂ
axis of he radio emission i consisient with thal of the g

ralher than that of e secondany (lalk by | Shapeoj

The smage dater and Me lolsl Nux desfesay, of
B Peg is ropidly variabla, with i

orbital (or rotabonal] panod,

between the radio emiss . 4 ! A | - . "
* The poster background is an image of the Gravi Probe B satellite in orbit, with several VLBA radio dishes, rendered b Jeziak




