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A radio-IR-optical-X-ray obsenation campaign of SS 433 hasbeenperfamedin April 2006,
whenthe jet axis is almostperpendicularto the line of sight. Five flareshave beendetected
during thecampaig by radiomonitaring obserationwith RATAN-600. The X-ray astronanical
satelliteSuzakuobsened the sour@ in andout of eclipse. In the X-ray dataout of eclipse,the
flux shavs a significantvariation with atime scaleof hous. The sourceseemso bein theactive
stateduring the campagn. The obsenationlogsandpreliminary resultsarepresented.
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1. Introduction

SS433is the unigque microguasarknown for the very stalde contiruousjet emandéng at a
quaterof thespeadof light [14, 5]. Theoptical andX-ray spedraareabundantin pairsof Doppler-
shifted emissim lines from the bipolar jets. The emissim lines are evidencethat the jet plasma
containsbaryons,while othe microquasars jetsdo not showsuchDoppla-shifted emissionlines,
presumablybeausethey conskt of pair plasma.

A multi-wavelengh observation campagn is desiablefor the comprelensia of SS433, be-
cawse the behaior andrelaion of the sysem compments a syndrotron jet, an optically-thick
acaetion disk, and a high-enegy jet engire, canbe studied only with a multi-wavelengh cam-
paign [10, 3, 4, 12]. Especally, radio monitaing to diagrosethe stateof the sysem, optical
spectrosopy to determinethe precesiond phag, andX-ray obsevation of the coreof the system
areessatial. We presentpreliminary resuts from anintensive multi-wavelengh obsevationcam-
paign of the sourcein April 2006with the X-ray obsevatory Suzakuand several large radio and
optical telesopes.

2. Observations

The souce hasbeenobseved with the X-ray astonomica satdlite Suzaku[16] at MID =
53830 and 53833 (Table 1). The orbitd phasesat the obsevations are 1.0 and 0.22, respe-
tively [7]. An opticd-IR-radio observatiorcampaig was perfamedto cover the periods of the
Suzaki observations (Table2—4). Spectrahave beentaken with the 6-m Telescoe (BTA) atthe
Specid AstrophysicalObservatonfRAS (SAO RAS), the122cm Telescop atthe Padora-Asiag
Obsevatory, the 150-cm Telescpe at the GunmaAstronamical Obsenatory [17], andthe Nayuta
Telescpe at the Nishi-HarimaAstronamical Observatory Photanetric datahave beenobtaned
with the KGB-38 Telescop at the CrimeanAstrophysicd Obsenratory, a 40-cmTelescop at the
Kyoto University, MITSUME Akeno50 cm [11] at the Akeno Obsevatory, MITSUME OAO 50
cm[11] atthe OkayamaAstrophysicd Observatorf{OAQO), the51-an Telescop atthe OsakaKy-
oiku University[20], andtelesopesin VSNET [9] andin the Varialdle StarObsenrers Leagte in
Ja@mn (VSOLJ). Infraredphotametry data have been obtainedwith the IRSF 1.4-m Telescqe [8]
atthe SouthAfrican Astronomical Obseratory (SAAO). Theradio actvity from 1.0GHzto 21.7
GHz hasbeenmonitoredwith the RATAN-600at SAQ in the periad covering the campagn. The
32-m radio telescope(RTF-32) at the Institute of Applied Astroromy RAS (IAA RAS) andthe
Nobeyama Millimeter Array at the NobeyamaRadio Obseratay have also paricipated in the
campégn.

3. Precessional Phase

The Doppler shifts of the jets of SS 433 measued with the X-ray Imaging Spectroneters
(XIS) [13] on Suzaki andthe optical spedrometes are shavn in Fig. 1. This plot providesin-
formation on the geometical corfiguration of the systen at thattime. Obsered Dopple shifts
deviatefrom the sinusoidd curvesof the five-parametekinemaic model[15] dueto the nodding
motion [6]. FromFig. 1, it is confirmedthatthe campaign hasbeenperformedat a precessioral
phasewhentheinclinationande of thejet axisslightly exceed 90°.
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4. Light Curves

Figure 1. Dopger shifts. Op-
tical data (crosses)and X-ray
data (open circles) are plot-
ted. Dottedlines aresinusoidal
curves[15] shiftedto fit the ob-
senational points.

Radiomonitaring of theactivity of thesourceis essetial to amulti-wavelengthcampaign [19].
Theradiolight curvesduring thecampagn areshavn in Fig. 2. Thecurvesexhibit five radio flares
at MJD = 53837 53&7, 5385, 5386, and 5387, suggeestingthat the soure hasbee in the
active statesucceasiely ejeding massve jets. Optical spectoscic obsernationswith the 122-cm
Telescpe/Rdova-AsiagoandNayutadNishi-Haima coindde with the flareat MJD = 53837 It is
interestirg that no linesaredeteded from the coinciding obsevation of Nayuta. The obsevatiors
with Suzakuhave been perfamed befare the first detected flare. At that time, the 2 GHz flux
dersitiesfluctuae arourd 1 Jy, indicaing ahigh actiity evenbefare thefirst detecedflare. Suzaku
might have obseredthe sour@ in theinterval betwea two flares.
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Figure2: Radiolight curvesob-
tained with RATAN-600/SAO.
The data obtaired with RTF-
32/IAA (MID = 53838 and
5384) and NMA/Nobeyama
(MJD = 5380) arealsoplotted
The epocls of Suzakus obser
vatiors areindicatedby vertical
lines.

TheVRI opticd light curvesareshavn in Fig. 3. Thepartidpating obsewatories/oganizatons
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arelisted in Table3. A cortinuows ob=rvation with MITSUME OAO 50 cm coinddeswith the
Suzaki obsevationout of eclipse.
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TheX-ray light curvesareshavnin Fig. 4. Thefirst obsewationhasbeenperfomedduringan
eclipse.The X-ray flux recorersfrom the minimum,whichis slighty differentfrom thepredidion
by [7]. The causeof the shift is not known yet. In the seconl obsevation the flux showsa
significantvariablity, espeially in the hardbandabove 5 keV.
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Figure 4: X-ray light curves obtainal with XIS/Suzaki. Left: 200604/04 (MJD = 5389). Right:
2006/04/08 (MJD = 53833).
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An exampk of simultareousX-ray/ogtical obsewationis shawvn in Fig. 5. Correlaton be-
tweenthes bandss to beseached.Theoptical emissiam from ageanetricaly thick super-critical
accaetiondisk may preedeto the X-ray emisson from the hot baseof the jet, while the emissim
from thedownstreamopticd jet will lagbehnd the X-ray.

5. Radio spectra

Severalradiospectaareplotted in Fig. 6. Thesample& dates areMJD = 5389.192(coincid-
ing with Suzakus obervation in eclipse),53833.181(coinciding with Suzakus observation out of
eclipse),53837.170(a flare peak, and5383 (with NMA dataupto 110.21 GHz). The spectum
attheflare peakis flatter, which is a charaterisics of opticdly thick synctrotronsourcessuchas
small exparding jet plasma. Other spectra are congstentwith that of optically thin syndirotron
emisson with a spedral index of ~ 0.6. It shauld be notedthat the power-law like spectum is
extendedup to 11021 GHz. And eventheflux densties otherthanthe flare pe& arehigher than
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previousy obsevedvalues(see e.g.,Fig. 3in [18]). It alsosupprtstheassumgon thatthesoure
hasbee in the active stateduringthe campagn.
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Figure 6: Radio spectrasampledat MJD =
5389.19,5383.181, 53837.170,and53850.
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6. Multi-wavelength Spectrum

An exactly simultaneos multi-wavelengh spectumtakenatMJD = 53833 s plotted in Fig. 7.
Hard X-ray dataof HXD/Suzakuand IR dataof IRSF are not yet rediwcted. A spedral model
for eachenepgy bandis plotted: The radio flux densties are expresedwith a powerlaw model
attenuatel by interstella matterof A, = 8 or N, = 1.57 x 1072 cm~2. Theoptical modelis thesum
of amulticdor diskmodelwith T.. = 10° K andabladbody emissia from acompaion starwith
T = 1.5 x 10* K, both of which areattenwatedby interstellar matterof A, = 8. The X-ray model
corsistsof bremsstahlurg contnuumandemisson lines atteruatedby Ny, = 1.3 x 10?2 cm 2.

7. Summary

A rado-IR-optical-X-ray observation campdgn hasbeenperformedin April 2006 whenthe
inclination of the jet axis slightly exceeds90°. SS 433 hasbeen active in the radio bandand
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opt: disk bb+companion

Figure 7: Exactly simultaneas multi-
wavelengh spectrmn taken at MJD = 53833.
Radio: RATAN-600 and RTF-32. Optical:
X trin=ihermal jet 3 VSNET and MITSUME OAO 50 cm. X-ray:

3 XIS/Suzaku A spectralmockl for eacheneny
bandis plottedin solidline.

£ radio: synchrtron jet

exhibitedfive massve jet ejecion events during thecampagn. Oneof theejecton eventscoinddes
with optical sped¢rosmpic observations. The source in andout of eclipsehasbeen observed with

the X-ray astraomicalsatelite Suzaku In the dat out of eclipse, the X-ray flux shavs variation

of afacta of 2 in aday, suggestingthatthe soure arein the active stae like thatobservedin 1979

with Einstan [18, 2]. Theexactly simultaneos multi-wavelergth spe¢rum canbe expressedwith

acombnation of threecompaent,a syndirotron powerlaw modelin theradioband,a multi-color
blackbody modelin theoptical band,andathin-thermalplasmamodelin the X-ray band. Temporal
andspectral invedigation arein progess.
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Start End Expos. Remark
(MJD) (MJD) (ks)

Obsenatary: Suzaku16]. PI: N. Kawai.
200604/0414:40 (5382.6108) 2006/040512:47 (53830.526) 40 Med Eclipse.
200604/0811:04 (53833.4610) 2006/040910:59 (53834.458) 40

Table 1: X-Ray obsenation log.
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Start
(MJD)

End
(MJD)

Frames

Remark

Instrument:KGB-38. Obsenatory: Crimean.PI:T. Ir'smambetwa.
5383005325 5383008605 V:10,R:2,1:2

5383103587 5383110694 V:45/R:2,1:2

5383900955 5383904312 V:6,R:2,1: 2

Telescope40cm. Obseratory. Kyoto U. PI: K. Kubota.

5382672946
5382872057
5384167304
5384874419
5385079558
5385280954
5388672074

5382683986
5382879068
5384182313
5384881521
5385081689
5385282616
5388724026

C:
C:
C:
C:
C:
C:
C:

243
91
316
171
55
51
51

TelescopeMITSUME Akeno50cm[11]. Obsenatory: Akena PI: T. Shimokavabe
5382776578 5382780385 V:47,l: 47
5382872676 5382879979 V:91,1:91
5383073239 5383080104 V:90,l: 90

TelescopeMITSUME OAO 50cm[11]. Obsenatory: OAO. PI: S. Yanagiswa.

5382868783 5382883571 g': 321,Rc:321,Ic: 321
5383069849 5383084740 g': 360,Rc: 360,Ic: 360
5383270071 5383284003 g': 340,Rc: 340,lIc: 340

5383367184 5383384119 ¢’

220,Rc: 220,1c: 220

Telescope51cm[20]. Obsenatory. OsakaKyoiku U. PI: S. Nishiyama.

5382578 5382580 V:1,R:1,I: 1

5382877 5382879 V:1,R:1,I: 1

5384973734 5384977499 V:1,R:15,1:1

5385064105 5385076927 V:1,R:30,l:2

5385572479 5385575851 R:38

5385776686 5385778237 R:14

5385868045 5385868667 R:10

5385969379 5385920651 R:19

Organization:VSNET [9].

5382379792 5382380069 V:1,Rc:1,lc:1 S.Kiyota (Ibaraki,Japan)
5382381339 — V:1 H. MaehargSaitama,Japan)
5382478819 5382383194 V:1,Rc:1l,lc:1 S. Kiyota (Ibaraki,Japan)
5382775850 5382776653 V:1,Rc:1,lc:1 K. Nakajima(Mie, Japan
5382781163 — V:1 H. MaehargSaitama,Japan)
5382873766 5382879404 V:1,Rc:1l,lc:1 K. Nakajima(Mie, Japan
5383081929 5383082405 V:1,Rc:1,lc:1 H. MaehargSaitama,Japan)
5383424931 — V:1 D. J.Mendicin (Spain)
5383744860 5383744990 B:1,V:1 D. J.Mendicin (Spain)
5385578171 5385578499 V:1,Rc:1,lc:1 H. MaehargSaitama,Japan)
5385770069 5385770138 V:1,Rc:1,lc:1 S.Kiyota (Ibaraki,Japan)
5385964028 5385964097 V:1,Rc:1,lc:1 S.Kiyota (Ibaraki,Japan)
5388664912 5388665486 V:1,Rc:1,lc:1 S.Kiyota (Ibaraki,Japan)

Table 3: Photonetric obsenationlog.
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[13]

[14]
[15]
[16]

[17]

[18]

[19]

[20]

Start End Frames Remark

(MJD) (MJD)
Organization:VSOLJ.
5382480267 5382482122 C:24 K. Nakajima(Mie, Japan)
5382575694 5382575833 V:1,Rc:1,lc: 1 S. Kiyota (Ibaraki,Japan)
5382578413 5382582137 V:1,Rc:1,lc: 1 K. Nakajima(Mie, Japan)
5382774097 5382779264 V:1,Rc:1,lIc: 98 S. Kiyota (Ibaraki,Japan)
5382871944 5382881230 V:1,Rc:1,lc: 184 S.Kiyota (Ibaraki,Japan)
5383073455 5383079178 V:11,Rc:1,lc: 143 S.Kiyota (Ibaraki,Japan)
5384214863 5384217043 Rc:59 H. Maehara(Saitama,Japan)
5385066944 5385078032 Rc: 204 K. Nakajima(Mie,Japan)
5385069490 5385079198 V:67,Rc:65,Ic: 66 S.Kiyota (Ibaraki,Japan)

TelescopelRSF1.4m[8]. Obsenatary: SAAQO. PI: T. Nagata.
5383015679 5383015889 J:3,H:3,Ks:3

Table 3: Photometic obserationlog. (Contd)

Start End Remark
(MJD) (MJD)
TelescopeRATAN-600. Obsenratory: SAO RAS. PI: S. Trushkin.
200604/01 (5383) 2006/0322 (53877) 1.0GHz-21.7GHz

TelescopeRTF-32. Obsenatory: IAA RAS. PI: S. Trushkin.

200604/0801:06 (53833.0458) 2006/040808:52 (53833.304) 4 expos.2.3GHz8.45GHz
200604/0900:53 (53834.0368) 2006/040908:50 (53834.380) 5 expos.
TelescopeNobeyamaMillimeter Array. Obsenatory: Nobeyama. Pl: K. Nakanishi

200604/2522:10 (5389.9236) 2006/042522:30 (53850.935) 110.21GHz,98.20L GHz

Table 4: Radioobsenationlog.
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