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ABSTRACT

We present preliminary EXOSAT soft X-ray 1ight curves of the A¥ HEF
obiects VV Puppis, E2003+225, AN UMa and E1405-451. These are the firct
A-ray 1ignt curves witn continuous and compiete orpital coverage. For the
13st tnree objects these lYight curves show remarkable similarities eact
having twc short eclipses per orbit. Only £1805-451 was detected in the
medium energy experimeni, & folded l1ight curve 1s presentec.

INTRODUCTIO!

AM Her objects (Polars) are cataclvsmic wvariables in which the mao-
netic fielé of tne accreting white dwerfc 1s strong enough to completel.
aominate the accretion fiow. (See Liebert and Stockman (1954) for a revie
of these objects). Modeis of radial accretion ontoc a white dwarf {£.8;
Kvizfic anc Lam:i, 1982) sugaest AM Her obiects should produce hard Xerave
fror & SNnoCKeC region abDOoVe The aCCreting Mmaonetic polel(s) and soft k=-rave
from the neatec -wnite aw2r? phnotcsphere. Previgcuc determinations of the
blackbocy temperature of the soft X-rav component in the clasc of nearby
objects (e.g. Hearn anc Marshzll, 197%; Heise, 1982} suggested that the)
would be bright in the low energy telescopes of EXO0SAT.

K€ present nere .the preliminary results fror the EXC0SAT observator.
observations ¢f four of these objects. Ses Turner et al. {(19&1) anc o«
Korte et al. (1982) for & description of the instruments used. The low
energv teiescopes were generzily uses with the 3000 jexan filter an¢ the
CM%, giving an energy range cf 0.0€-1.8 Ke\.

V¥ PUPPIS

Two 100 minute orbital ¢
3000 texan filter on Feb &,

, 8lthough & short exposure with the Al/;
wat 3lso made. The lioht curve i
r

ies 07’ YV Fup were obpserved mainiy with the
e is similar tc that seen by Einsteir

w

(Patterson et.al. 1984}, altnoucn in the second bright phase of our obser-
vation there appears to be virtually nc fiaring. ¥V Pup was in an inter-
mediate optwca’ state {m ~ 15.6 3} around the time of thic observation.
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During the 'eclipse’ interval marked b_y the bar in Fig.1 ¥Y Pup was detec-
tec at & count rate level 3 x 1075 times that of the peak, with-a-possibi-
ity that this was a-background Ctuation of 1. r ¥ 1¢"~ :1cporresponding to
T detectia at not szer in the Mo, for g 10 Ke¥
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unabsorbec thermzl bremsstrahiung spectrum, the 2-10 keV fiux upper lir:-
is fa_10 < 1.4x10-4¢ erg/cme ;2.
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E2003+22:

Fig. Z shows one orbital cyvcle (3.7 hours) of thic long peried syster
obtained by EXOSAT with tne 3000 iexar filter during 1983. A 12.5 minute
eclipse is visibie. The feature at @ =0.4 has analogue: in tne Vight curves
of AN Ure and E1405-451. (omparison of the count rates in the 3000 lexar
and Ai/p filters from the same phase interval (e =0.32-0.87) from adiacen:
orbital periods constrain: ar assumec biackpocy spectrur to have ki< C.0o
keY anc Ny > 1047 cm-¢ (assuring thz: orbit to orpit yariations s less
than 5%). Tne impiiec 0.05-2.5 kev flux is  1.0x10-ii erg/cme/s, Tnjs
source was not seer in the KI. The 2c~flux limit is fa.qp < 2.8x10-1<
erg/cms/c.
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A chance observatiorn by EXOSAT on Marcr 3i, 1984 showed that this
object was active with 2 soft r-rav fiw 20 times that seen by Szkocy e-
al. (198i). Osborne (1984, suggested that the oblject ha¢ returned to its
high state, and subsequent photographic photometry showec it tc be et
B=15.5 (Argyle, 1984). This cen be compared to the following mzenitudes:
high state (14.0-15.0), intermediate (16.5), Yow (20) (Liebert, 1582}. Ak
-UMe was reobserved on April 17, 1984 znd it is this observation which 1is
discussec here. Fig. 3 shows the 3000 iexan ligrt curve covers: ]

periods (Popp = 115 mins). It can be seen thet the mein featurec of the
light curve occur in each cycie. Tnese are seen more clearly in Fia. &,

which shows this data folded according to the linear polarisation ephemeric
of Liebert et a1.{1982). There are two eclipses. The shorter eclipse occure
half an orbital period from the pear of the broad maximum. Th
not seen in the ME, the 2-10 keV. flux limit {20 is f<4xil-1
SAS-3 -observed AN UMa in its high stzte §rn 1878
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Their light curve is broadiy simiiar to ours, altnouss of m.cn jowe-
quailty. However, the main A-ray features apparentiy occt- 0.3 ezriier
phase in our observatior. ;
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This object was observer for & orbitei periocs or Z4/3/8%. 2o
snows tne LE 3000 lexar (1.6 Porp) and M: (& Fort ) COUNT rates folded witr
the orbite! periocd of Visanathan anc Tuony (19: . Tne epocr of phese ze-
in this pletuis.day 84.0.-UT 1984. A1) the mejor scft X-ra. feature:s occu
in botn of the periooc covered. Two eciipses are ags n seen in thne soft
X-ray light curve. Tms region of this iignt curve 1 yery similar fo the
of AN UMa. The MZ flux is Fic. 5 1s backgrounc subtractes ias are 2ii tne
plots). It shows a fiux peak roughly coincident witn tne snort sofs X-rz.
eclipse. The ME spectrum is very herc

.

DISCUSSIO}

The system inciinatior ,1, and magnetic celatituc: . € , (tne ang’
Délween tne rotation axis and magnetic axis)jof Ah Ure anc £1405-451 are tre
same within the errors (5Y and 10%) (Brainerc and Lamb, -1983}, 4.e. ares-
pectively 65° and 20°. These vaiues suggest that both & grazing eclipse ¢
e peie by the wnite awarf, reqguiring i + 5;; el‘, anc an eciipse of tne
pole by the accretion stream, which requires i > < , are possible. Thece
might be identified with the ‘long’ and 'short' eclipsec. If thic were 50
then the peak of the hard flux in £1405-45] woulc be occurring wnen tns
1ine of sight was in the plane of the shock. E2003+22% gzy alsc nave ¢
similar geometry, that is i +4 > 800.and S<i, given the simijarity of ite
Tight curve to AN UMa and E1405-451, This is not inconsistent with tne
results of Nousek et a1.(1984), who give 469< 1< 800 anc 630 § < .-, Tre
short {accretion column?) eclipse occurs at @=0.4 for AN UN: and E2002+422¢
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¢s it does for 2A0311-227 (Patterson. Williams and Hiltner. 1981 ). Nove




tnat the linezr polarisation spike (¢> =0) does not occur at tn time of tn:
long eclipse in these two systems, it probably does in E1405-
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