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Abstract. Results of optical spectral monitoring оf CI Сапr iust afier its а unusuai bright and
Tapidiy er,olr.ing Х-rау Ьurst аге rероrtеd. This stаr is а sr.rnlliotic-tl,pe Х-rа1. birrary. The Х-гау
rаdiо optical Ьurst and the арреаrапсе of relativistic S-shaped SS433-1ike jets make CI Carn to
ье а r,еrу interesting star. \\ie observed еmеrgепсе of а high excltation and variable emission line
sресtrum, riith Ьrоаd cornponents of hydrogen and heliurn 1ines and the пеЬulаr forbidden line
of NII. А11 this аgгееs rтell ч,ith the fоrmаtiоп of relatir.istic jets in the burst. It vrаs concluded
that the Ьurst rеsultеd in dеstгuсtiоп of ехtеrпаl stationaг\, ассrеtiоп disk regions. The peak
Х-rау luminositv is - 10З, егg.ls at the irdopted distance of 1 kpc. It is riel1 be]orv the Eddington
iuminosit1,. rvhich is песеssаl,},fог jet ргоduсtiоп in а strpercritica1 ас:сгеtiоп disk. \!Ъ рrороsе
that jets rr,еге foгIrleci in а соliiпliitесj a,,cl"tiott cjectiorr I]Io(,ess in а strong magnetic field of а
netttt:orr stаr.

Кеу words: sl,til'biotlc, s-.iг:, \-1,1l,,, ilillагir:_s, 1,elatir,l,ctic jet_.

1.4 GIIz оп Аргil3.83 (Hjellming arrd MioduszerMski,
1998Ь). This date the source size was less than 0.'1
at 22.:о GHz. The spectrum slope arrd the rapid vari-
ability Ьу fасtоrs of about 6, 3 апd 2.3 at 1.4, 4.9 and
8.4 GHz, respectively (Hjellming and MioduszewsН,
190ЕЬ), indicated that this is synchrotron radio emis-
ýоп. А 'соrе plus jet" гаdiо sоurсе was detected on
the \rLA image obtained оп Арril 5.08 (Hjellming
and MioduszerrsН, 1998с). Basing оп VLA images of
йЬ object, HjellTning адd Mioduszewski (1998с) have
rероrtеd that beginning from April 5.08 the source
was resolved, and the extended emission Ьесаmе ар-

раr€шt- It hаd the appeaTarrce of а symmetrical S-
ýhар€d twin-jet, strikingly similar to the rаdiо jets of
SS43:}. The apparent velocity of the outermost раir
of emission components ]Mas found to Ье чеrу high,
оп ачег€е of И mas/day. The SS 433-1ike rotating
согЬстеw еmЬiов pattern waý fitted rмith а velocity
in t}e rапр 0.3с to 0.4с at the adopted distance of
1 kpc. ТhЬ SS433 jet-like mode of behaviour distin-
guishes thb transient Х-гау star аs а very important
tаrsф fоr relativistic stellaл a.strophysics. The derived

&t TelociФ evidences that the sоurсе ofjets is а rel-
ativistic object - а цеutгоп staл оr а black hole.
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Figurе 1: The Х-rоу li,gllt сurче of tlte Дрril
1, 1998 Ьurst ol CI Саrп frоm the R.ХТЕ
ASM data obta,ined i,п 2-10 keV Ьапd.
(h tlp : / / s р а се. mit, еdu / Х Т Е / а s ml с / srсs / dat а ) .

Points ,пtаrk the ti,me-duell flшrеs iп mСrаЬs оЬ-
tained шi,th еrроsurеs of аЬоut 90 s. Сrоssеs rпаrk
daily-alleraged dato,. Vert,ical Ьаrs mо,гk tLte first tlree
dates of the sylectral oylti,cal obseruations described i,п

this 7lареr.

This Х-rау rаdiо sоurсе has been identified Ьу
\\'аgпеr and Stаrгfiеld (1998) with the well-knolMn
symbiotic star CI Саm (: MWC 84) (Nlеrгill, 193З;
Chkhikvadze, 1970; Downes, 1984; Bergrier et al.,
1995: \Iiroshnichenko, 1995). It u,,аs also consideгed
to Ье а В[е] star. The identification ъ,аs proved
Ьу \\,-agner arrd Starrfieid (1998) spectrum оп Арril
3.1.15. ч,lrеrе the stгong НеII ) 4686 line rvas detected.
Ot}reгrтise the sресtгum rvas similar to that ohained
in Jапuаг1, 1984 Ь1, Dorvnes (1984) and described
ргеr.iоus11, Ь1, l,{еггill (1933), The НеII line had not
Ьееп detected at а11 in the previous studies. Апоthеr
рhоtопiеtгiс arrd spectroscopic study (Garcia et aI.,
1998) п,аs саггiеd out on April 3.08-3.17. Gаrсiа et
al. hai,e сопfirmеd the sресtrum similarity to that
of Dolтtle_s (19Е1). but the irrtensity of FеII and HeI
enisson lilres has iпсгеаsеd in comparison with h1,-

сlгоgеrl Ваlпrеr lines. The fоrеst of strong Н, HeI,

в лRSU кочд, FлвRIк А, рUSт/lлrIк, U GRYUM оч

ТаЬlе 1: The jоurпаl of оЬsеrчаtiопs

Date S/N N

1998 Арг4 0В26 
i333 9i33

199В Арг 5 09.19 3800-6100
5000-7400

1998 Арr б 10.20 3800-6100
5000-7400

199В Арr 19 23.25 3800-6100
5000_7400

1998 \{ау 16 50.30 3800-6100
5000-7400

2

о

r] JD (2,450,900.00 +)

FеII emission lirres obscured the сопtiпuum to the
ехl,епt tlrat it is uпсlеаr if an1, photospheric alэsorp-
tion lines ъ,с)ге рrеsепt. Gагсiа et aI. (1998) found
V ж 9'2, В * 10Т2, rvhich irnplies а hightening of
about 2?}.1 and 2Р3. respectivel1. in corrrparison rn,ith

the рrе-Ьurst level (Веrgпеr et а1,, 1995; N'Iirosh-
nichenko. 1995). The usuai stаr brightness irl V ц,аs
в 11Зб and in В ry 12З5. It ц,аs quite surprising tliat
duririg the object's burst and briglrtening tlre соlоur
index did not change. UB\IRI photonretry obtained
Ь1. Hynes et а1. (199В) оп April 3.87 shclrved that the
star faded Ьу 0Т5 in V and В bands during 18 hours.
Тhе inciex В \r rvas again the same as that in а qrf-
escent state of the object (Bergrieг ei al., 1995).

observations
The observations rvere carried out with the б m tele-
scope of the Special Astrop}rysical O}эservatory (SAO
RAS) on April 4, 5, 6, 19 and Мау 16, 1998. The
medium resolution sресtrоgгарh SP 124 was used аt
t}ie Nasпrl,th-1 focus with the UДGS сашеrа and
Photometrix CCD PN,{i02 4 (24 х 24 лпr pixe1 size) in
а11 observatiorrs. The spatial scale alorrg the slit was
еquаl to 01'5/pixe1, the lerrgth of the slit was about
40", the slit ividth \Tas set to 1". The grating В1
rvith 600 grоочеs/mm produced t}re scale along the
dispersion 2.4 A/pixel with а spectral resolution of
approximately а А (FWНN,{) in the sресtrаi rеgiоп
frоm 3700 to 7500 А. Fоr data acquisition the system
NICE uпdеr N4IDAS (Kniazev апd Shеrgiп, 1995) was
used.

A1l spectra wеrе reduced using the N,IIDAS con-
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Figure 2: с, d.

text LO\G (95NOV version) adopted to реrfоrm au-

tomatic mode reduction. Рrimаrу 2 D CCD images
\1,еrе соп\.егtеd to 1-D sресtга after соrrесtiоп fоr
the dагk noise, debiasing and sky subtraction, Не_
\е-_\г sоurсе rvas used to transform 2-D spectra to

а linear wavelerrgth scale, Fоr the dates April 4, 5, 6
spectrophotometric standards were observed, the da-

ta wеrе flux-calibrated and corrected for atmospheric
extinction.

Tlre summаrу of observations - lvavelengtlr
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rапgе, spectral resolution, S/N ratio of individual
spectra and number of spectra are sho,wn in Table
1.

Results
The first observations wеrе carried out on April
4.75,1998, t1.6 days after the observations Ьу Wag-
пеr and Starrfield (199S) and Garcia et al. (1998),

and accordingly 3.7 days after the X-ray burst mах-
imum. The moments of оur observations are marked
in Fig. 1 Ьу vertical bars. We show only ouT first three
dates as after the date JD 2450913 thе X-ray flux was

at the level of measurement еrrоrs.
Оur spectral observations were made whеп

the object X-ray flux faded at least Ьу two оr-
ders of magnitude. The X-ray }ight curve was
obtained in the RХТЕ ASM observations (see

htpp : / /space.mit.edu/XTE/asmlc/sTcs/data).
Fоr each of the dates the observations consist of

one оr trvo spectra ilз red алrrd blue rlavelength гапgе
with an exposlrre time from 5 to 10 mi:rutes. Тhе
data on April 19, 1998 consist, in addition to these
ordinary mode sресtга. a]so of 30 "time,resolved" 1}
second ехроsurе sресtга. An analysis of the rapid
spectral variability of СIСаm пill Ье presented later
еlsеwhеrе. Неrе we рrеsепt the оT еrа11 description of
the spectrum адd its r-aлiabi_lity frош date to date.

In Fig. 2 fragments of поrmаIizеd spectTa оЫаiпеd
on April 4, 5, 6, 19 and }lay 16 (from top to bot-
tom) аrе presented. All the sресtrа in each sepmate
wavelength ral}ge аrе shoBT оп the sяmе sca.le fоr
convenience. It is obltous that the sресtгum exci-
tation decreases ъ,ith timе. The НеП A-1686 emission
line (Fig.2a), being stгопg iп the begin_ning of Аргil-
practically has disappeaгed iп the \Iay 16 spectrum.
The same is соrгесt fоr НеП дil11. \ote thаl the
sресtrum оп ApTil 19 Ь of about tъ-iсе в-оrsе rеsоlц-
tion than the sресtга оп оthег dates. HeI line iлtеп-
sities decrease faster thап those of hydTogen IinB-

The strong vaлiabilit_T of SiIIt5041.5056 - EeI
.\504В + СII 

^5045 
blend (Fig.zb) Ь сlешlу sееп.

This blend seems to dbappear in the Аргil 19 апd
Мау 16 spectra. 11Ъ estimate that the соцtгiЬutiоп of
the SiII^5041, 5056 lines Ъ аЬоut 80% of the flu_x

in this blend, while the IIеIД5Оý line contributes
no mоrе than 20 %. So the fa.st fading iп intensit1,
of this blend is caused Ьу the behar-iour of The SiП
lines. The similaT rariability Ь sееп in Fig.2c fог

the blend SсIL\5658, 5667. б669.56&1 -т- \ПАS76
+ FеIL\5658. Fоr this Ыепd lr-е eýtimate that аЬоut
50 % of the flrrx is frош the \II line and abut thе
same fraction is in the SсII lines.

Fig. 2а, с demonstгate \-еry Ь.iфt and rich ГеП
spectrum. The intensities of FеII lines decrease with
time, but the fading rаtе depends on the line multiplet
number and excitation conditions. Fоr ехаmрlе. the

151

оS1015юъзоз54о455о
JD 2450900+

Figure 3: Eцtiaalent uidths of the strопgеst em,i,ssion

Iiпеs- HeI\5876 (total profile) - c,ircles, НВ (total) -
сmnsеs, НР (попгоw) - lquаrеs, НВ (Ьrоаit) - tri,ап-
gb. Small sупЬоЬ shоu the еquiuаlепt tLli,dths i,п the
qtiescыtt stote iп Jопuаry 198] (Dоwпеs, 198!). The
Хчug mьлitпum, os it |ollows frоm the RХТЕ оЬsеr-
ootiсrш, соttч-sропiЪ to the date JD 2450904.5.

FieII t5169line, being the strongest iron line just after
the Ьчrst, Ьеса,ше чrеаkеr tharr the FеIL\5317 line at
the md of the оЬsегчiпg ruп. Апоthеr example опе

ацr see in Fig. 2d, в,hеrе the intensity of the blend

[ý:П]Аб755 + Fbп.\5748 + NII А5747 even rises with
tirrю.

Тhе line рrоfilе йdths але observed to Ье differ-
mt in the lines of difieTent excitation. Hydrogen and
EeI lines hаve паrrоw адd broad components. This
Ь clearly sеm оп the stгопgеst and unblended lines
Е9 and EeI t5876 (Fig. 2). The паrrоrч component
Tidths are about 400 Lшr/s (соrrесtеd for the instru-
mецtаl line йdth) at the beginning of observations,
and thеу dесrеаsе to about 200 km/s at the епd ofob-
gvationý. ТЪе Ьrоаd components dесrеаsе rapidly in
iпt€nýitу, but thеir йdths Temain approximately thе
sane, abut 1200 km/s. FеII, T1II and оthеr lines all
sЬоr опlу rrдюw components.

Iп ош sресtrа we сегtаiпlу see sоmе faint паr-
rm аЬоrрtiоп lines. Nevertheless we do not сопfirm
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Figure 4: The sаrпе as Fi,g. 3 fоr еmiss,iоп lines:
НеII \ 4686 - сrоssеs. tlte Ьlепd л9i11.\5041,5056,
,tlе1)5048, С11^5045 - tri,angles, HeI \4471 - сir-
cles, FzII ),5169 squares.

the absorption lines of CaI, CoI, NiI, СrII and оthеrs
rероrtеd brv N,Iiroshnichenko (1995). It could Ье due
to rеа1 r.ariallility of the sресtruпr during the burst.
Alternatively it could Ье due to the difference in the
quality of the spectra which we соmраrе. Оur analysis
of the absorption spectrum is still in рrоgrеss,

Тhе excitation leve] in the after-burst spectra de-
сrеаsеs r.lith time, In Fig. 3 п,е shorv the equivalent
widths of tota] рrоfilеs of НР and HeI А5876 lines.
In tшо ri,eeks after the burst the Нб intensity, Ье-
саmе about the same as in the quiescent state of the
spectrum observed Ьу Doпnes (1984). It is чеrу in-
teresting. hоц,ечеr. that the HeI intensit}, drорреd to
а considerably lоiчеr level tlian that observed in the
quiescent state. This could Ье а consequence of tц,о
different геаsопs:

1. The Ьurst Ьrоkе down the lirre forming геgiоп
(оutеr parts of the accretion disk?).

2. The }ine forming region became mоrе optically
thick in these particular lines Ьесаusе of the burst.

Frоm Арri1 4 to 19 the strongest drops were оЬ-
sегr,еd in НJ Ьгоаd component (Ьу а factor of 12.5)

JD 2450900+

Figure 5: The sаrпе as Fig.S fоr еm,issiоп lines:
the blend,9сllА5658, 5667, 5669, 5684 + лff^5676 +
Fе11)5658 - сrоssеs, MgI ),5|81 - triangles, the Ьlепr]
СrII\ 5502, 5503, 5509, 5511 + FzII\5507 - c,ircles,

Дr14^5755 squаrеs) uеаk blended li,пеs FIII\5718
+ IVII л5747 a,sterisks.

and irr the SiII Ьlепd (Ьу,а factor of 14.9, Fig. 4). \'ery
strопg fading rvas also observed in the high excitation
liries НеII (а fасtоr of 14.1), HeI )4471 (а fасtоr of
7.4) and HeL\ 587б (а factor of 5.1). The НР паrrо\r{,l

соmропепt (Fig. 3) and FеII 
^ 

5169 line (Fig. 4) show
а mоdеrаtе drop (Ьу factors of 2.4 and 3.0).

Цrе conclude that the X-ray burst resuited both
in creation of the Ьrоаd line region with fast mor,-
ing materiai and in significant heating of the existing
паrrо\\, 1ine region. The line broadening is рrоЬаЬlу
caused Ь1, Dоррlеr motion of enritting gas, but not
Ьу еlесtгоп scattering in the opticalty thick envelope.
This is because of the fact that оп April 19 \lre оЬ-
served both the Ьrоаd соmропепt fading and the drop
in helium lines (total profile) below the standard qui-
escent level. Fоr the same rеаsоп one сап conclude
that the second scenario of the two merrtioned above
is hаrdlу probable. So the outer parts of the accretion
disk could Ье destroyed (оr squeezed?) because of the
buTst.

Тhе strong drор in the intensity of SiII lines
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(Fig. а) is not easy to understand. It could Ье con-
nected with some fluorescent рrосеss. We have men-
tioned above the rеmаrkаЬlе Ьеhачiоuг of the [NIi]
emission line п,hоsе intensity rises аftеr the burst
(Fig. 5). This indicates that ап extended епчеiоре
has appeared. It is чеr1, important to sеаrсh for
other forbidden lines in the CI Саm sресtrum. The
[NII] 

^5755 
line is blended in its blue rving with the

iines FеII 
^5748 

+ NII 
^5747" 

These two lines аге
very weak in our sресtrа. Their intensity is 10 times
less than that oЫained frоm the spectrum of Dorvnes
(1984) and it slightly rises with time after the burst.

Д1l the data obtained frоm the opticaI monitor-
ing еmеrgепсе of the high excitation sресtrum, the
Ьrоаd line region, and even the пеЬulаг forbidden line
region аrе in good аgrееmепt v,,ith the formation of
relativistic jets in the burst. But the main mechanism
of the jet formation is stil1 uпсiеаr. It is important
that the peak Х-гаr. lumirrosit1. in 2 10 kеV region
is - 1037 erg/s at the adopted distance of 1 kpc.
It is well Ьеlоц, the Eddington ]uminositr-. ц,hiсh is
necessary fоr jet productiorr in а supercritical ассrе-
tion disk, similar to that ri,e diгесtlг obserr-e in SS {33
(Fabrika, 1997) . Ап alteгnatiгe t-trechanisпi ]ooks r-еrч
promising the colliпratcd accl-etion- ejectlurl рrо-
cess in strong magnetic field of а псutlоll siаг,

The Х-rа1, гаdiо optica] Ьuгst and tl-re арреаг_
ance of relativistic S-shaped SS ]33-]1ke iets make
CI Саm to Ье а l,еrr, lnteгesting stаг. The еп-rег-
gence of high excitation sрестгul]l in the Ьчгst implles
that this star is an uпu_suаi sгnlbiotic-rгi,e \-гаr- bi-
nary, probabi1, like Gý 1-+ iС'hаkгаЬагtг allci Rосhе,
1997). It is чеr1.- imроrtапi to c:oIliinl.te .ijseI,,.aT.L,lis
of CICam, which giгes ils а chanсe iu siLlci- -l:е ,'',.l
foTmirrg machine оп holida.,,' .
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