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ABSTRACT

SGR 1833-0832 was discovered on 2010 March 19 thanks t8uhidetection of a short
hard X-ray burst and follow-up X-ray observations. Sincenthit was repeatedly observed
with Swift Rossi X-ray Timing Explorerand XMM-Newton Using these data, which span
about 225 days, we studied the long-term spectral and tircliegacteristics of SGR 1833—
0832. We found evidence for diffuse emission surroundindR3833-0832, which is most
likely a halo produced by the scattering of the point souremy<radiation by dust along the
line of sight, and we show that the source X-ray spectrum it adescribed by an absorbed
blackbody, with temperaturel’ ~ 1.2 keV and absorbing columNy = (10.440.2) x 1022
cm~2, while different or more complex models are disfavourede Shurce persistent X-ray
emission remained fairly constant-a8.7 x 10~'2 erg cnt2 s~! for the first~20 days after
the onset of the bursting episode, then it faded by a factdy in the subsequent140 days,
following a power-law trend with indexx ~ —0.5. We obtained a phase-coherent timing
solution with the longest baseline-225 days) to date for this source which, besides period
P = 7.5654084(4) s and period derivativé® = 3.5(3) x 10712 s 57!, includes higher
order period derivatives. We also report on our search otthmterpart to the SGR at radio
frequencies using the Australia Telescope Compact Arraytlasm Parkes radio telescope. No
evidence for radio emission was found, down to flux densife8.9 mJy (at 1.5 GHz) and
0.09 mJy (at 1.4 GHz) for the continuum and pulsed emissimsnectively, consistently
with other observations at different epochs. Finally, thalgsis of the field of PSR B1830—
08 (J1833-0827), which was serendipitously imaged byXikié/1-Newtonobservations, led
to the discovery of the X-ray pulsar wind nebula generatedhiz/85-ms radio pulsar. We
discuss its possible association with the unidentified Te¥ce HESS J1834—-087.

Key words: gamma-rays: individual: HESS J1834-087 — pulsars: gerestdrs: neutron —
X-rays: individual: PSR B1830-08 (J1833-0827), SGR 188320
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2 P.Esposito et al.

1 INTRODUCTION Table 1. Journal of theSwiftand XMM-Newtonobservations. The time of

Soft gamma-ray repeaters (SGRs; seven confirmed members) ant.lihe BAT trigger is MJD 55274.774.
anomalous X-ray pulsars (AXPs; twelve confirmed membeas}

two classes of X-ray pulsating sources with no evidence for com- Instrument Obs.ID Startdate  Exposure
. . ; . (MJD) (ks)

panion stars which share a number of properties. These include ro-

tation periods of several seconds (~ 2-12 s), rapid spin down Swift 00416485000 55274.775 29.1

(P ~ 107 s s71), large and variable X-ray luminosities (exceed- Swift 00416485001  55276.177 10.8

ing the rate of rotational energy loss), and the emission of flares Swift 00416485002  55276.700 10.0

and short bursts (see Woods & Thompson 2006; Mereghetti 2008~ Swift 00416485003 55277.327 9.9

for reviews). SGRs and AXPs (note that the distinction is becom- XMM-Newton 0605851901  55278.525 22.0

ing increasingly blurred) are currently interpreted as observational ga:z 8831222288: 22;;3'3471‘71 180'13
manifestations of magnetars, namely neutron stars powered by their Swift 00416485006 55280:067 9_5'3
huge magnetic field (e.g. Paczynski 1992; Duncan & Thompson Swift 00416485007 55281.520 10.0
1992; Thompson & Duncan 1995, 1996; Thompson, Lyutikov & Swift 00416485008  55282.457 9.9
Kulkarni 2002). This picture is supported by the fact that the dipole Swift 00416485009 55283.003 10.9
magnetic fields inferred for SGRs and AXPs from their period and Swift 00416485010 55284.531 9.5
period derivativé are above, or at the high end of, those of the ra- Swift 00416485011 55286.014 7.9
dio pulsars. Surface magnetic fields in SGRs/AXPs in fact often XMM-Newton 0605852001 55288.503 21.0
exceedl0'* G, although an upper limit as low &s5 x 10'2 G has Swift 00416485012 55289.625 10.0
been recently reported for SGR 0418+5729 (Rea et al. 2010). ga:z ggﬂgjgggﬁ gg;gg%g 150'11

Between periods of activity, characterised by bursts and signif- Swift 50041648015 55299 133 40

icant variability in flux, spectrum, pulse shape, and spin-down rate, XMM-Newton 0605852101 55299 187 19.0

magnetars go through long stretches of quiescence. The discovery gt 00416485016 55301.003 9.4
of the first ‘transient’ AXP, XTE J1810-197 (lbrahim et al. 2064), Swift 00416485017 55304.623 8.8
showed that during quiescence magnetars can be faint and not dis- Swift 00416485018 55307.163 10.3
similar from hundreds of unidentified sources present in various Swift 00416485019 55309.117 7.6
X-ray catalogues (such as tROSATXMM-Newton andChandra Swift 00416485020 55315.653 55
ones). This suggested that a potentially large number of magne- Swift 00416485021  55316.055 4.4
tars had not been discovered yet and may manifest themselves in ~ Swift 00416485022 55339.813 18.0
the future. Thanks also to the effectiveness of $éft and Fermi Swift 00416485023 55432.162 5.3
satellites in catching magnetar outbursts, five new magnetars (all Sw!ft 00416485024 55433.372 2:2

. . . Swift 00416485025  55434.106 9.9
of them transients) were discovered in the last few years and sev- Swift 00416485026 55435.242 25

eral major outbursts were observed from known sources (see Rea
& Esposito 2011 and references therein). @ This observation was carried out in WT mode.

A recent addition to the magnetar family is SGR 1833-0832.
It was discovered on 2010 March 19 when, at 18:34:50 UT, the the outburst, the source flux remained fairly constant for about 20

SwiftBurst Alert Telescope (BAT) triggered on a shotti(s) hard days (@gis et al. 2010a). No radio, optical or infrared counter-
X-ray burst and localised it in a region close to the Galactic plane parts have been detected (Burgay et al. 2010; Wieringa et al. 2010;
(Gelbord et al. 2010; Barthelmy et al. 20100@sis et al. 2010a). Gogus et al. 2010a).

The Swift X-ray Telescope (XRT) started observing the BAT field Here we report on the spatial and long-term spectral and tem-
one minute after the trigger and unveiled the existence of a pre- poral behaviour of the persistent X-ray emission of SGR 1833—
viously unknown bright X-ray source. Given the proximity to the (g32 using newXMM-Newton RXTE and Swift observations. In
Galactic plane and the burst properties, the X-ray source was im- Sections 2 and 3 we describe the X-ray observations used in our
mediately suggested to be an SGR. The SGR nature of the sourcestudy and we present the results of our analysis. In Section 4 we
now catalogued as SGR 1833-0832, has been confirmed shortly afgive more details on the radio observations presented in Burgay
ter by the discovery wittBwift and Rossi X-ray Timing Explorer et al. (2010) and Wieringa et al. (2010). In Section 5 we report
(RXTH of pulsations at 7.57 s (@@us et al. 2010b; Esposito etal.  on the analysis of the field of PSR B1830-08 (J1833-0827), which
2010; Palmer & Gelbord 2010) Subsequent observations also al'WaS Serendipitous|y imaged by tK&IM-Newtorobservations, and
lowed the determination of the spin-down rate of SGR 1833-0832 djscuss its possible association with the unidentified TeV source

(Esposito et al. 2010b; &gus et al. 2010a). Following the onset of  HESS J1834-087. Discussion follows in Section 6.

1 See the McGill Pulsar Group catalogue at the webpage 2 X-RAY OBSERVATIONS
http://www.physics.mcgill.catpulsar/magnetar/main.html.
2 According to the usual magnetic braking formula, for a neustm of 2.1 XMM-Newton

i ey 19 ppy1/2 .
10 l.(m radius and 1.4 solar masséy;,, ~ 3.2 x 107(PP)7/= G (e.g. The three focal plane CCD cameras of XidM-NewtonEPIC in-
Lorimer & Kramer 2004).

3 Actually, at that time another magnetar with a transient biehay strument, pn (Strder et al. 2001), MOS1 and MOSZ (Tume_r etal.
SGR 1627-41 (Kouveliotou et al. 2003; Esposito et al. 2008} already 2001), cover the 0.1-12 keV energy range with an effective area

known, but its characteristics were not well establishedSignificant flux of roughly 1400 cr for the pn and 600 cinfor each MO.S- Aﬁer
variability was reported also in the AXP candidate AX J1845300 (Torii the discovery of SGR 1833-083XMM-Newtonpointed its mir-
et al. 1998; Vasisht et al. 2000; Tam et al. 2006). rors towards the new SGR three times (see Table 1). All observa-
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Observations of SGR 1833-0832 and PSR B1830-8

tions were performed with the thick optical filter and in full frame s
mode? except for the first one, carried out with the MOS cameras 10 :
in large window mode. MoreoveXMM-Newtonserendipitously C

imaged the field of SGR 1833—-0832 on 2006 September 16 during '§ 10";
an observation targeting the nearby supernova remnant G23.5-0.0 g ;
(obs. ID: 0400910101, exposure: 12.4 ks; all the detectors were in - 1g-3
full frame mode with the medium filter). . :

The data were processed using version 10.0 of XWM- g ol
NewtonScience Analysis Softwaresfs) and standard screening 8§

criteria were applied. Source events were accumulated for each L
camera from circular regions with a 36 arcsec radius. We selected 107F
this aperture, corresponding teB5% of the encircled energy frac- F

tion at 5 keV for a point source, in order to minimise the contami- Tg 107*E
nation from the diffuse emission surrounding SGR 1833-0832 (see ¢ ;
Section 3.1). The background counts were extracted from source- _I° 10_5:
free regions far from the position of the SGR. The ancillary re- .
sponse files and the spectral redistribution matrices for the spectral ¢
analysis were generated with thastasksSARFGEN andRMFGEN, § 10 sg

respectively.

10 100
2.2 Swift Radius (arcsec)

The X-Ray Telescope (XRT; Burrows et al. 2005) on-bo&wuift Figure 1. Surface brightness radial profiles of the background-acted X-
uses a CCD detector sensitive to photons between 0.2 and 10 keVtay emission of SGR 1833-0832 from tk&IM-NewtonMOS1 and MOS2
with an effective area of about 110 énTwenty-seven observations  cameras (3-6 keV data from the three observations combiné).rdd
of SGR 1833-0832 were performed (see Table 1), starting right af- solid line shows for each camera the best-fit point-spreadtium (Ghiz-
ter its discovery, in both photon counting (PC) and windowed tim- zardi 2001). The radial profiles show clear evidence forrextel emission
ing (WT) modes (see Hill et al. 2004 for more details on the XRT Starting from~.35 arcsec.

readout modes). The results of the first3Wift observations have
already been published indgis et al. (2010a), while the others are
reported here for the first time.

The data were processed and filtered with standard criteria
using theFTooLs software package. We extracted the PC source
events from a circle with a radius of 15 pixels (one pixel corre-
sponds to abou’36) and the WT data from a 25-pixel-wide strip.
To estimate the background, we extracted PC and WT events from
source-free regions distant from the position of SGR 1833—-0832.
For the spectral fitting we used the latest available spectral redistri-3 X-RAY DATA ANALYSIS AND RESULTS
bution matrix incaLbs (v011), while the ancillary response files
were generated witkRTMKARF, and they account for different ex-
traction regions, vignetting and point-spread function corrections.

only to study the timing properties of the source. We thus restricted
our analysis to the data in Good Xenon mode, with a time resolution
of 1 us and 256 energy bins. They were extracted in the 2—-10 keV
energy range from all active PCUs (in a given observation) and all
layers, and binned into light curves of 10-ms resolution.

We inspected all observations for the presence of bursts by a careful

examination of the light curves binned with different time resolu-

tions. A few were found (besides those reported 5@ et al.

2010a, we found another short and weak burst irRK&Edata of

2.3 RXTE 2010 May 18). In the analyses that follow, we removed the bursts
from the event lists by applying intensity filterSwiftand RXTE

The Proportional Counter Array (PCA; Jahoda et al. 1996) on- gata from a few contiguous observations carried out with the same

boardRXTEconsists of an array of five collimated xenon/methane nstrumental setup were combined in order to achieve better statis-

multi-anode Proportional Counter Units (PCUs) operating in the 2— tics and higher signal to noise ratio. For the timing analysis, the

60 keV energy range, with a total effective area of approximately gata were corrected to the barycentre of the Solar system using the
6500 cnt and a full width at half-maximum field of view (FOV) of  chandrdUKIRT position reported in @gus et al. (2010a).

about . The 80ORXTEPCA pointed observations of SGR 1833-
0832 (obs. ID: 95048) reported here span from 2010 March 19 to
2010 December 04. The exposures range from 1 ks to 20 ks, for a3.1 Spatial analysis
total of about 466.4 ks. The results of the first RXTEobserva-
tions have already been published i6d8s et al. (2010a), while
the analysis of the others is reported here for the first time.

As can be seen in Fig. 1, some diffuse emission around SGR 1833—
0832 was detected during the thr¥®&M-Newtonobservations,

The raw data were reduced using #roLS package. Given mainly in the 3—6 keV energy band. Considering the large absorp-

the non-imaging nature and wide FOV of the PCA instrument and tion derived from the X-ray spectrum, this is likely a halo pro-

the relatively low flux of SGR 1833-0832, tRXTEdata were used duced by t_he scat_tering of the point source X-ray radiation b_y dust
along the line of sight (Overbeck 1965; Tiengo et al. 2010; Rivera-

Ingraham & van Kerkwijk 2010).
4 See theXMM-NewtonUser Handbook at By analysing the spectrum from different annular regions, we
http://xmm.esac.esa.int/external/xmrmeersupport/documentation/index.shtmlhave found that, as expected from a dust halo, the diffuse X-ray

(© 2011 RAS, MNRASD0Q, 1-11



4  P. Esposito et al.

emission is significantly softer than the point source. Moreover, the | 0.1 ¢
XMM-Newtonobservation of the SGR 1833-0832 field performed 3 :
in 2006, where no point-like nor diffuse emission was detected at 7, [
the SGR position (see Section 3.4), favours the dust halo hypothesisé 001 L
with respect to steady diffuse emission, as expected, for example, 8 E
in a supernova remnant. However, the data quality of the outburst‘8

observations is not good enough to detect significant variability in £
S 10° t

aliz

the extended emission at the level expected for a dust scatteringé
halo.

4 4
2| + f ]
e 0 'i;u #}%ﬁf i Iy b .Jé_ i \Nwm “iai. i .{!_,;I.mim I I,“:..\Li%‘a__‘;m!num... Ik
[ i HTHL i- i il f U+t
3.2 Spectral analysis 2 H+ LH + P \ + 1
For the spectroscopy (performed with thepeC12.6 fitting pack- ™ ; + ;o

age; Arnaud 1996) we concentrate first on ¥M-Newtonspec- Energy (keV)
tra which, owing to the EPIC instrument high throughput and long Figure 2. Fit of the spectrum obtained from the first twdVIM-Newton

observing time, are those with thg best.statistical qualit.y. We fit gpservations (see Section 3.2) with the single-blackbodglehcBlack
the spectra from the three observations simultaneously with the hy- squares, red circles, and blue stars represent the pn, MBBMOS?2 data,

drogen column density tied between all data sets. Photons havingrespectively. Bottom panel: the residuals of the fit (in sioit standard de-
energies below 2 keV and above 10 keV were ignored, owing to viations).
the very few counts from SGR 1833—-0832. This resulted in about
6100 + 80, 5800 + 90, and4000 + 70 net EPIC-pn counts in the
three observations in chronological order. The abundances used ar "W public, clearly show that a more complex model is required for
those of Anders & Grevesse (1989) and photoelectric absorption the emission of SGR 0418+5729.
cross-sections are from Balucinska-Church & McCammon (1992). In order to achieve better statistics and higher signal to noise,
Using the first twelveSwiftXRT observations in PC mode, ~ We merged the data from the first twddIM-Newtonobservations
Gogus et al. (2010a) could not discriminate between a power-law (since there is no evidence for variations in the flux and spectrum
and a blackbody as the model that better describes the spectrunPf the source between them) and accumulated a combined spec-
of the SGR persistent emission. A fit of tdé&IM-Newtonpn and trum which is presented in Fig. 2. Again, the single-blackbody
MOS data with an absorbed power law yields a relatively high ~ model provides an excellent figf = 1.00 for 352 dof), and no
value [y2 = 1.21 for 673 degrees of freedom (dof)] and structured ~additional components are required. By including in the model a
residuals, while a better fit® = 1.05 for 673 dof) is obtained ~ Power-law component with photon index fixed to 3 (see e.g. Rea
using a blackbody model (corrected for the absorption). No addi- €t al. 2009), we can s&v upper limits of~25% and~30% on
tional spectral components are statistically required. The results of the contribution of this component to the total observed and unab-
this simultaneous modelling are presented in Table 2 (the values ofSorbed fluxes, respectively. This shows that the relatively low flux
the spectral parameters were not significantly different when eachand high absorption of SGR 1833-0832 make even our X&ty-
observation was fit separately). The best-fitting hydrogen column Newtonobservations not very sensitive to the presence of a second
density is(10.4 + 0.2) x 10°? cm™2 (here and in the following spectral component in this SGR. We repeated the phase-resolved
uncertainties are atolconfidence level, unless otherwise noted) SPectral analysis on the combined dataset. Once more, we see no
and the blackbody temperature is consistent within the errors with €vidence of spectral shape evolution with the rotational phase; in
being constant atT" ~ 1.2 keV, while the observed flux slightly ~ Particular, no variation larger than the error (:67" ~ 0.02 keV)

(but significantly, see Table 2) decreased fréh~ 3.9 x 1072 was found in the blackbody temperatures at different phases.
ergen? s 1 t03.1x 1072 erg en 2 s~ (in the 2—10 keV band) To obtain flux measurements over the outburst SWETXRT
during the~20 days that separate the first and MstM-Newton ~ datawere fitin the same way as tikIM-Newtorones, simultane-

pointings. Assuming an arbitrary distance of 10 kpc, the corre- ously and with all parameters left free to vary, except for the absorp-
spondingXMM-Newtonmaximum and minimum luminosities are ~ tion column density, that this time was fixed at the value measured
~9x10%* erg s ' and~7x10%* erg s ' (Table 2). For eackMM- with XMM-Newton This resulted in an acceptable it = 1.01
Newtonobservation we performed phase_resohled Spectroscopy bnyI’ 602 dOf) W|th SpeCtl‘al parameters Similar to those reported in
extracting the spectra for different selections of phase intervals. No Table 2 (see Fig. 3). We plot the resulting long-term light curve in
significant variations with phase were detected, all the spectra be-the top panel of Fig. 3.
ing consistent with the model and parameters of the phase-averaged ~ Although the available data do not allow us to perform an ac-
spectrum, simply re-scaled in normalisation. curate modelling of the decay shape, because of the relatively high
Most magnetars, especially when in outburst, exhibit more
complex spectra, usually fit by the superposition of two/three
blackbodies or a blackbody and a high-energy power law (e.qg.
Mereghetti et al. 2005; Esposito et al. 2009; Bernardini et al. 2009,
2011; Israel et al. 20074a; Enqto et z;.ll..2009; Rea et al. 2009). The law plus blackbody modeh@ — 1.1 for 231 dof) with the following
spectrum of SGR 1833-0832 is reminiscent of that reported by ES- speciral parametersyy; = (6.4 + 0.3) x 102! cm~2, photon index
posito et al. (2010a) for SGR 0418+5729 during its 2009 outburst. 1 — 2.6+9-2, blackbody temperaturel” = 0.93 + 0.01 keV, and 0.5-10
However, at the time of the analysis reported in Esposito et al. kev absorbed flu7.0 & 0.2) x 10~'2 erg cnt2 s—!. A double black-

(2010a), only low-counts-statistiSwift and RXTE spectra were  hody gave a poorer fit2 = 1.2 for 231 dof), whereas both blackbody and
available for SGR 0418+5729. Higher qualX¥M-Newtondata, power-law models yield statistically unacceptable fitg (= 2).

We have analysed 2&XMM-Newtonobservation of SGR 0418+5729 per-
formed on 2009 August 12-13, about 68 days after the outbnsstdobs.
ID 0610000601, exposure 67.2 ks). The data are well desthipe power

© 2011 RAS, MNRASD00, 1-11



Observations of SGR 1833-0832 and PSR B1830-®

Table 2. Spectral fit of theXMM-Newtordata with the blackbody modekf = 1.05 for 673
dof). Errors are at ad confidence level for a single parameter of interest. The meds\iy
value is(10.4 + 0.2) x 1022 cm~2.

Obs.ID kT Radiug Absorbed fluk Luminosity®
(keV) (km) @10-2ergenr?2sl) (103 ergsl)
0605851901 1.20 £0.01  0.62 £ 0.02 3.9£0.1 8.9157
0605852001 1.18700%  0.62+0.02 3.64£0.1 8.440.1
0605852101  1.2070:0%  0.55£0.02 31401 7.240.1

@ The blackbody radius is calculated at infinity and for antaaby distance of 10 kpc.
b Inthe 2-10 keV energy range.
¢ In the 2-10 keV energy range and for an arbitrary distanc®ddot.

uncertainties on the fluxes and moderate time-span, we observe that

similarly good fits can be obtained with either an exponential func- __ &~ o E o + N ST 3
tion or a broken power-law model. For an exponential function of ¢ » < Ea——" -f- 4 E
the form F'(t) = A exp(—t/7), the best-fitting values\@ = 0.84 SFE oF =
for 23 dof) areA = (3.92 + 0.05) x 10~ 2 ergcm 2 s ! and X5 (E 3
7 = (108 £ 9) day® Adopting a broken power law¢ = 0.73 for 32
22 dof;), the break occurs 20 + 3) d, when the index changes Y- S E L T Ll E
from ;s = —0.01 £ 0.02 to a = —0.54 & 0.09; the flux at the SETT +' T A
break time ig3.7 4+ 0.2) x 1072 erg cnm 2 s7*. In both cases we - 1
assumed as = 0 the time of theSwiftBAT trigger. From the bro- 8s Nt ++ . * +_
ken power-law fit in particular, it is apparent that the source flux ; g S G + # + i
is consistent with a constant value for the firs20 days. The two - + + + + + -
models considered are plotted in Fig. 3. FLy + L L .
SRR ' LA | ' LA | B
3.3 Timing analysis a g —r #+ + E
In Esposito et al. (2010) we reported on our search for periodicities rx o F + * ‘H +. ++##++ + ]
made on the firsBwift XRT observation (00416485000) by calcu- ol 7
lating a fast-Fourier-transform power spectrum. A very prominent - E — — 41
peak occurs in the spectrum of that observation at 7.5653(4) s (the & S+
quoted uncertainty indicates the Fourier period resolution). Pulsa- ‘g ol + * + tﬂ + ]
tions were clearly detected also in all the oth8rgift and XMM- = § © FA— + ++ + N
Newtondatasets, and in thRXTE ones up to 2010 October 30 G~ o [ + ’+‘ i
(MJD 55499), when presumably the flux became too low for the 2 S + +_
PCA sensitivity. o O Lyl Lol Ll
In order to obtain a refined ephemeris for the longest possible N 1 10 100
baseline, we studied the pulse phase evolution in these observations Time (days since MJD 55274.77418981)

by means of an iterative phase-fitting technique (see e.g. Dal'Osso

egal'.zpo.s)' The fits were carrled outin the range 2-10 keV with a 0832 inferred from the spectral analysis (single blackboubdel) of the

x~ minimisation approach usingiNuIT (James & Roos 1975). Swift (black triangles) anKKMM-Newton(red circles) data. The different
Throughout the period covered by useful observation225 panels show (from top to bottom): the (absorbed) flux in thedeV en-

days) the relative phases and amplitudes were such that the phasergy range (two possible models describing the decay arephitted: an

evolution of the signal could be followed unambiguously. A exponential function with the solid magenta line and a brogewer-law

second-order polynomial, as employed in the recent analysis by with the dot-dashed blue line; see Section 3.2), the bladkiiempera-

Gogus et al. (2010a) over the first47 days, provides an unac- ture and radius (evaluated at infinity and assuming an arpittistance

ceptable fit to the data, with2> = 9.06 for 86 dof. We tried of :FO kpc), _and the pulsed fraction. We assumed as 0 the time of the

higher-order polynomials until the addition of a further (higher- SWIf{BAT trigger.

order) term was not statistically significant at more thanvth

respect to the null hypothesis (as evaluated by the Fisher test).

The outcome of this process was a fourth-order polynomial (the Phase shifts. The resulting phase-coherent solution is given in Ta-

improvement obtained in the fit with a fifth-order polynomial has ble 3 and plotted in Fig. 4; the best fit = 1.07 for 84 dof) gives

a statistical significance of only 2:, which we used to fit the ~ ¥ = 0.132180571(7) Hz andy = —6.0(5) x 10~ '* Hz 57},
assuming MJD 55274.0 as reference epoch. We have checked that

the positional uncertainty('3; Gogus et al. 2010a) does not signif-

Figure 3. Time-evolution of the characteristic parameters of SGR 1833—

6 An additional componenty representing the base flux level(t) = icantly affect the rotational parameters resulting from our analysis.
Fo + Aexp(—t/7)]is not required. Including it anyway in the fikf ~ In Fig. 5 we show the threXMM-Newtonlight curves ob-
0.83 for 22 dof), we findFy = (5 +£4) x 10~ 13 ergenr 2 s71, tained folding the high time-resolution (nominal frame time of
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Table 3. Spin ephemeris of SGR 1833-0832 obtained using the combined
RXTE Swift and XMM-Newtonobservations. We also give for conve-
nience the corresponding peridd and period derivativeP, as well as
the derived characteristic age = P/(QP), dipolar magnetic field3 ~ @
(3¢31PP /872 R6)1/2, and rotational energy loss = 4721 PP~3 (here =
we took R = 10 km and = 10%5 gcm? for the star radius and moment f;
of inertia, respectively). a
T
Parameter Value
Range (MJD) 55274.775-55499.170 —
Epoch (MJD) 55274.0 g8_I:|:::I::::I::::I::::I .
v (Hz) 0.132180571(7) 2 « ++ ; + +
v (Hzs ) —6.0(5) x 10~14 z » i
b (Hz s2) ~1.3(2) x 1020 o %oﬁ,ﬂ’;d#%’ﬁ”ﬂ#ﬁ B! ++ - ++f
v (Hz s73) 9(2) x 10-28 g + [ t
x2/dof 89.47/84 % g - . . . .
a4 0 50 100 150 200
11; g)gl) 375'f§)5:01%‘1(;12) Time (days since MJD 55274.0)
Figure 4. Top panel:Swift XMM-Newton andRXTEpulse phase evolution
7e (kyr) 35 with time with respect to the period measured during the Sivgiftobserva-
5 (G) 1.6 x 10 tion. The solid red line represents the best-fitting fowtter polynomial
E(ergs™) 3.2 x 10% solution. Bottom panel: Time residuals with respect to tinsotution.

73.4 ms) EPIC-pn data at our phase-coherent ephemeris. Tlee puls position fell near CCD gaps in both cameras). The net exposure
profile is sinusoidal and the pulsed fraction, that we define as time was 9.2 ks. Considering the expected background counts (es-
the semi-amplitude of sinusoidal modulation divided by the mean timated from large surrounding source-free regions) and assuming
source count rate, was consistent through the first two observa-Poissonian fluctuations, we set a 8pper limit on the 2-10 keV
tions [(69.0 + 1.4)% and (7.4 &+ 1.5)%, respectively], while it count-rate of SGR 1833-0832 23 x 10> counts §'. Assum-
decreased tob(.0 £ 1.7)% in the third one. We have investigated ing a blackbody spectrum withT = 1.2 keV and an absorption
the morphology of the pulse phase distribution as a function of en- of Ny = 10.4 x 10?2 cm™2, this translates into an upper limit on
ergy by comparing thXMM-Newtorpulse profiles in differenten-  the 2—-10 keV observed flux ef4 x 10~ ** ergcm 2 s~! and of
ergy bands. The measured pulsed fractions in the three observations-8 x 10~* erg cm 2 s! on the 2-10 keV unabsorbed flux. If in-
are(66 + 2)%, (64 + 2)%, and(56 £+ 2)% in the soft (2-5 keV) stead we assume a much softer blackbody spectrumiiite- 0.3
energy band, and75 + 2)%, (71 + 2)%, and (59 + 3)% in the keV, as it might be expected from a magnetar in quiescence (e.g.
hard (5-10 keV) band. Apart from this marginal indication for an Lamb et al. 2002; Gotthelf et al. 2004; Bernardini et al. 2009), the
increasing trend of the pulsed fraction with energy, no significant following upper limits are derived (2—10 keV band)2 x 10~ 4
pulse shape variations (such as phase shifts of the maxima) wereerg cnm™2 s~! on the observed ang2 x 107 !* ergcm ™2 s™! on
found as a function of energy by cross-correlating or comparing the unabsorbed flux.
through a two-sided Kolmogorov—Smirnov test the soft and hard More recently, on 2009 February 13, the field of SGR 1833—
folded profiles. 0832 was serendipitously imaged for 8 ks by @teandrdACIS-S

The 2-10 keV pulsed fractions measured in the individual ob- (see also Misanovic, Kargaltsev & Pavlov 2011). The SGR was not
servations obtained witKMM-Newtonand Swiftare shown in the detected and &jus et al. (2010a) derived aripper limit on the
bottom panel of Fig. 3 (we did not consider tRXTEdata as the  absorbed flux 08.4 x 1073 erg cm 2 s™!, assuming a power-law
non-imaging PCA instrument does not ensure reliable background model withI" ~ 3 and Ny ~ 14 x 10*2 cm~2 (Gelbord & Vetere
subtraction). A constant fit of the pulsed fraction values derived 2010).
with XRT” (and shown in Fig. 3) does not adequately describe the
data 2 = 4.52 for 24 dof); however no particular trend is ap-
parent in the pulsed fraction evolution and the simple functions we 4 RADIO OBSERVATIONS

tried do not yield significantly better fits.
4.1 ATCA

We observed th&wiftXRT position of SGR 1833-0832 at 20 cm
twice, on 2010 March 22 (UT time 21:40-22:20) and March 23
No X-ray source was detected at thiehandra position of (UT time 00:17-01:32), with a total on-source integration time of
SGR1833-0832 (&jus et al. 2010a) in th&KMM-Newtonob- 105 minutes. The observing band was 1.1-1.9 GHz, splitin 1 MHz
servation performed in 2006. In a 20-arcsec circle centred at the channels and with a central frequency 1.52 GHz; however, several
SGR coordinates we detected in the 2—10 keV energy band 24channels, affected by radio frequency interferences, were eicise
EPIC/pn counts (we did not use the MOS data since the sourcefrom the spectrum. The array was in the hybrid configuration H168
(maximum baseline-4.5 km)?3

3.4 Archival searches

7 We did not attempt to fit simultaneously tX&IM-NewtorandSwiftdata
in order to avoid possible effects due to the different resps and energy
dependence of the effective areas of the of the EPIC and XRubes.

8 See http://www.narrabri.atnf.csiro.au/observing/agmfitml for more
details.
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Observations of SGR 1833-0832 and PSR B1830-08

beam (the 85-ms J1833-0827/B1830-08, at DM 411 pccreee
Section 5). The upper limit on the pulsed flux density at 20 cm
wavelength is of 0.09 mJy for a duty cycle of 10 per cent, calcu-
lated for the maximum DM investigated and assuming a minimum
signal-to-noise ratio of 9. The latter relatively high value for the
adopted minimum signal-to-noise ratio is due to the presence of
strong radio interferences at7.5 s, that affect the signal folded at
the SGR period.

5 X-RAY EMISSION AROUND PSR B1830-08

Inspection of theXMM-NewtonEPIC images reveals an excess of
X-ray emission north of SGR 1833-0832, encompassing the po-
sition of the middle-aged radio pulsar PSR B1830-08 (spin-down

ager. ~ 150 kyr; Taylor, Manchester & Lyne 1993).

PSR B1830-08 is located outside, and possibly associated to,
the asymmetric shell-type supernova remnant W41 (G23.3-0.3)
despite an angular separation of’ 2é the centre of the rem-
nant (Kassim 1992; Gaensler & Johnston 1995). Its distance es-
timated through the dispersion measup&\{ = 411 pc cn?') and
the NE2001 model of the Galactic electron density distribution by
Cordes & Lazio (2002) is 4.6 kpc. PSR B1830-08 might be also
linked to the unidentified TeV source HESS J1834-087 lying inside
W41 (Aharonian et al. 2006; Albert et al. 2006). In this case, the
extended TeV source would be a relic pulsar wind nebula (PWN)
generated by electrons ejected by PSR B1830-08 at its birth place
and up-scattering the surrounding low-energy photons (e.g., Bartko
& Bednarek 2008). However, different explanations have been sug
gested: the TeV emission of HESS J1834—-087 could result from
then® decay of shock-accelerated hadrons interacting with a giant
molecular cloud along the line of sight (Tian et al. 2007) or from
the inverse Compton radiation of electrons in a different PWN re-
cently discovered near the centre of W41 (Mukherjee et al. 2009;

Given the location of the source in the Galactic plane, images Misanovic, Kargaltsev & Pavlov 2011). The detection of a large-
including the short baselines were too confused by the emission of scale X-ray nebula trailing the pulsar in the direction of the super-
extended sources to yield useful limits. Continuum images combin- nova remnant and of the TeV source would support the association
ing all usable frequency channels were then made considering onlybetween PSR B1830-08 and HESS J1834-087.
the long baselines, i.e. those including the antenna CA06. These We refined the imaging analysis by considering only EPIC-
images were still somewhat confused by other sources in the field MOS data from the observations 0605852001 and 0605852101,
and the rms noise near the field centre was twice that outside thewhereas PSR B1830-08 was located in the unread regions of the
~11" x 80" wide beam. In particular, the local rms at the SGR MOS detectors operating in Large Window mode during observa-
position turned out to be 0.3 mJy, whence Baeflux density limit tion 0605851901. The EPIC-pn data of the three observations were
for an unresolved continuum radio emission from SGR 1833-0832 not used either, because of a higher level of residual soft proton
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i 4++ N , 434

-/HXMM 3 Wt
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Figure 5. Background-subtracte¥MM-Newtonepoch-folded pulse pro-
files (32-bin, EPIC-pn). The sinusoidal fit to the data is supposed in
red (thex?2 values are 0.9, 1.0, and 1.2 for 29 dof, for the three obsenst
in order).

Counts s

0.2

\ ]
++}» w +/

is 0.9 mJy. contamination indicated by the ratio of the surface brightness in-
side the field of view to the one outside the field of view (De Luca
& Molendi 2004). We selected only 1- and 2-pixel events with the
4.2 Parkes default flag mask.

We built background maps using the Filter Wheel Closed
The source was observed on 2010 March 25 (MJD 55279.954) for (FWC) event lists provided by théMM-Newtorbackground work-

90 minutes at a centre frequency of 1374 MHz w_|th the central ing group? As the profile of the FWC maps changed since the
beam of the Parkes 20 cm multibeam (MB) receiver (Staveley- launch of the mission, we filtered only the events collected after
Smith et al. 1996). The total 288 MHz bandwidth was split into ’ y

96 channels, each 3 MHz wide, and the time series was 1 bit Sam_Qanuary 2007 to produce a more accurate template of the particle-

pled every 1 ms. Data have been searched for periodicities aroundmduce‘j background. The background maps were re-scaled in nar-

. . : row energy bands according to the counts in the non-vignetted
the value obtained from the X-ray observations over a wide range . . .
. . P MOS corners. Finally, the images were mosaiced, background-
of dispersion measure values (D¥6000 pc cm °, given the very

high N value derived from X-ray observations). A search for sin- subtracted, exposure-corrected, and adaptively smoothed to@chiev

. : a signal-to-noise ratio of 6.
gle de-dispersed pulses was also carried out.
No radio pulsation with a period matching (withii2.5 ms)
the X-ray period, nor half of it, has been found. The single pulse
search only revealed the presence of a bright known pulsar in the® See http://xmm.vilspa.esa.es/external/xmmcal/background/index.shtml.
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Figure 6. Left XMM-NewtonEPIC-MOS mosaiced image. The image is background-subtrastpdsure-corrected and adaptively smoothed; the intensity
scale has been chosen to highlight the faint diffuse emissionnd PSR B1830-08. The brightest source in the centreRs1833-0832. The pulsar position

is marked with a cross. The arrow indicates the pulsar’'s meddtirection of motion, the length of the arrow correspondinthe distance travelled by the
pulsar over 10 kyr. The two solid lines from the pulsar positio east indicate the extrapolation of the pulsar propefandtackwards over the last 50 kyr
accounting for the measure uncertainties. The large satittagncloses the EPIC field of view. The extensions of theswgva remnant W41 (dashed circle;
Kassim 1992) and of HESS J1834-08% (Emall solid circle; Aharonian et al. 2006) are also shoRight zoom-in of the EPIC-MOS mosaiced image
shown in the left panel. The contours are uniformly spacee.ifher and outer dashed ellipses outline the ‘compact’ aald"lemissions, respectively. The
length of the compass’ arms i$.2

Diffuse emission around PSR B1830-08 is apparent in the 2— (5.970%) x 1072 ergem 2 s7!, and Ng= (2.9753) x 10*2
10 keV band mosaic, extending2' north-east and south of the  cm™? (reducedy® = 1.1 for 153 dof). By fitting simultaneously
pulsar (Fig. 6, left panel). A closer inspection shows a compact the compact and halo spectra with the same column density, we
structure at the pulsar position embedded in a halo of lower sur- found Nu= (3.4%(4) x 10*> cm™2, slightly higher than the neu-
face brightness (Fig. 6, right panel). The compact structurelis tral hydrogen column density from radio observaties x 1022
elongated towards south-east, whereas the halo is mostly extendingm~2 (Dickey & Lockman 1990), which might indicate additional
in the perpendicular direction. The bulk of the halo emission lies absorbing material along the line of sight.
closer to PSR B1830-08, while the the south-western tip is appar- The hard diffuse emission around PSR B1830-08 is sugges-
ently connected with SGR 1833-0832; this is most likely due to the tjye of a PWN. With a spin-down power éf = 5.8 x 10°® erg 5!,
smoothing procedure. Both the halo and the compact structures arepSR B1830-08 is energetic enough to produce a synchrotron neb-
hardly visible in the soft band (0.5-2 keV), suggesting an absorbed |a detectable in X-rays for a broad range of distances. For an as-
non-thermal emission. This is confirmed by the spectral analysis. sumed distance of 4.6 kpc, the measured fluxes imply a luminosity

We produced the spectra also including the three EPIC-pn datain the 2—10 keV energy range 64 x 10** erg s~* for the compact
sets. The source counts were extracted from the mutually exclusivestructure and of-1.5 x 10** erg s™* for the halo. This corresponds
elliptical regions shown in Fig. 6 (right panel). The background to a conversion efficienclx /E of 7 x 10~* and3 x 102, within
counts were estimated from ‘68@pertures placed on the same CCD the observed range of pulsar/PWN systems (Possenti et al. 2002;
of each camera, and at the same distance to the readout node as tHgargaltsev & Pavlov 2008).
source for the EPIC-pn. For each EPIC camera, we merged the in-  The inner compact structure looks one-sided, and its bright-
dividual spectra from the different observations into a single spec- ness peak is coincident with the pulsar position. Such a morphol-
trum and combined the response matrices. The compact and halmgy is reminiscent of a bow-shock PWN, in which the wind of a su-
regions contained60 + 30 and2800 4 160 background-subtracted  personically moving pulsar is confined by the ram-pressure of the
counts, respectively, corresponding to an average surface bright-surrounding medium (see Gaensler & Slane 2006, for a review).
ness of 0.2 and 0.085 counts arcsécThe spectra were rebinned  This phase occurs once the pulsar escapes its remnant, several
with a minimum of 20 counts per spectral channel for the compact ten thousand years after the supernova event, which is compatible
emission and 50 for the halo. with the age of PSR B1830-08. Furthermore, the proper motion of

The EPIC pn and MOS spectra of the compact structure (Fig. PSR B1830-0833 + 5 mas yr !, corresponding to a linear veloc-

7) are well fit by an absorbed power-law model, yielding photon ity of 730ds.6 km s™'; Hobbs et al. 2004) lies in the high-velocity
index ' = 1.9797 unabsorbed 2-10 keV fluE(s 101kev) = end of the pulsar population and it is most likely supersonic. The
(16153 x 10718 érg cni 2 s71, and hydrogen-equivalent column ~ compact emission seems to be aligned with the pulsar proper mo-
densityNH: (4 + 2) x 10%* cm~2 (reducedy? = 1.0 for 46 tion (Fig. 6, right), the brightness profile declining gradually from
dof). The halo spectra are also well fit by an absorbed power-law the pulsar position to south-east and sharply to north-west.

model withI' = 1.7f8;i, unabsorbed 2-10 keV fluX 2 _ 1o kev) = The location opposite to the direction of the pulsar motion,
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(long-term) timing noise of young radio pulsars (age 0°yr) can

be better understood as resulting from the recovery from previous
glitch events (Hobbs, Lyne & Kramer 2010), making it unlikely that
the frequency second derivative is actually due to random noise.

A possibility is therefore that the higher-order frequency
derivatives we observed are manifestations of a glitch recovery.
In the AXP 1RXS J1708-4009, for instance, negative second fre-
quency derivatives in the-(0.01:-1.3)x1072° Hzs™? range has
been detected just after a glitches (Dib, Kaspi & Gavriil 2008; Is-
rael et al. 2007b). We found no evidence for glitches in the time
spanned by our observations, but this does not exclude the possi-
bility that such events occurred before the first observation of the
] outburst.

-4 . Another possibility is that the frequency second derivative we

Energy (keV) measured (or at least a significant fraction of it) is linked to the
Figure 7. EPIC MOSL1 (red circles), MOS2 (blue stars), and pn (black magnetosph.erlc a_Ct'V_'ty (_)f _SGR 1833-0832. In.the magnetgr sce-
squares) spectra of the compact structure around PSR B1BZDwer el- nario the spin derivative is in fact expected to increase while the

lipse in Fig. 6, right) fit to the model described in the texteTower panel magnetospheric twist is growing, i.e. for instance in periods pre-
shows residuals from the best fit in units @f.1 ceding large outbursts, and to decrease in the aftermath (see e.qg.

Thompson, Lyutikov & Kulkarni 2002; Beloborodov 2009). On the
o . other hand, as pointed out by Beloborodov (2009), a negatioe
the hard extended emission, and the column density suggest thaj,ing 4 period of bursting activity (as that detected here) can be
the r_\alo_ is also linked to PSR 51830_08; HOWG,Ve“ its morphol- still accounted for if a magnetospheric twist is suddenly implanted
ogy is different from obser\{ed (e.g., the Mousg G,3,59'23_D'82 but its strength is moderate (twist angle less thdnrad). Then the
Gaensler et al. 2004) and simulated (e.g., Bucciantini et al. 2005) st may still grow for a while in spite of the luminosity released

bow-shock PWNe, i_n WhiCh the emission is_tightly confined a_Iong by dissipation monotonically decreases. Only after the twist angle
the proper motion direction. The halo forms instead a broad diffuse has reached its maximum value, it will start to decay, together with
region behind the pulsar, almost perpendicular to the proper motion

direction.

0.01 |

103 L

Normalized counts s! keV-*

the torque.

Nevertheless, the timing properties of the source appear con-
sistent with those typically observed in the AXP/SGR class. The
spectral characteristics of SGR 1833-0832 are instead somewhat
6 DISCUSSION less usual. The X-ray spectrum is well described by a single black-
6.1 SGR 1833-0832 body with temperaturéT ~ 1.2 ke\_/, definiteI‘y hig_her tkran what

generally observed both in transient and ‘persistent’ magnetars
In this work, we presented a new timing solution for SGR 1833- (k7" < 0.7 keV, with the exception of SGR 0418+5729; Esposito
0832 based on a phase-coherent analysiXMM-Newton Swift, et al. 2010a; Rea et al. 2010). We cannot however exclude that the
and RXTE data and valid in the range from MJD 55274.775 to high temperature of SGR 1833-0832 partially results from a bias in
55499.170. Under the standard assumption that the neutron stathe spectral fits that, given the paucity of counts beto2+3 keV
slows down because of magnetic braking, it implies a character- (owing to the large absorption), acts in the direction of increasing

istic ager. ~ 35 kyr, a dipolar magnetic field3 ~ 1.6 x 10 the temperature, in order to account for a second spectral compo-
G and a rotational energy loss raie~ 3.2 x 10°2 ergs* (see nent which cannot be properly modelled (see Section 3.2).
Table 3). The large increase in flux, a factgr20 above the quiescent

The modelling of the phase shifts required a fourth-order poly- level, is indicative of a rather powerful event, not dissimilar from
nomial which in general is an indication for timing noise (‘poly- those observed in other transient sources. This, however, seems to
nomial whitening’). However, it is worth noting that the second be in contrast with the low level of activity seen in SGR 1833-0832,
derivative we measured is unlikely to be related to a random changefrom which only few bursts were detectedd@tis et al. 2010a). A
of the pulse profiles, which is expected to introduce only a random scenario in which we are presently witnessing the later stages of an
distribution of the phase residuals, rather then a cubic term. Recentoutburst which was caught during its decay rather than at its onset,
studies on a sample of 366 radio pulsars showed that cubic termscould account for the low activity but seems difficult to reconcile
in the phase residuals are actually possible but smaller by severalwith the current high value of the temperature (if the thermal com-
orders of magnitudes than those detected in SGR 183310a82 ponent in the spectrum of SGR 1833-0832 is indeddlat- 1.2
recorded on time-scales longer (years) than those we are samplingeV). A further possibility might be that SGR 1833-0832 experi-
in our dataset (Hobbs, Lyne & Kramer 2010). We also note that the enced a (crustal) heating episode which, however, was not accom-

panied by (or did not trigger) a twisting of the external field, as
o o ] o B possibly suggested by the non-detection of a hard X-ray tail. In this
radLh;u'lg‘;'r‘:‘itsotrh‘gm;”a"rgzé’;?;t?gdﬁ”;gybg‘z S’;“S;’:n?;rt]”;‘t”;? ?324) case, however, an alternative explanation, not related to the twist
The value computec;gwith the ephemeris of SGR 1833-0832 givEahie 3 evolution, for the p.resence of anegativenust be sought (perhaps

a long-term postglitch recovery, see above).

is Ag ~ 4.2, which is much higher than the typical values measured for . _ .
radio pulsars (roughly between 0 ard; Arzoumanian et al. 1994; Hobbs, Immediately after the BAT trigger that led to the discov-

Lyne & Kramer 2010). Moreover, considering the correlatietvieen tim- ery of SGR 1833-0832, its observed flux V.VaS“O3~8 X 10.712
ing noise and spin-down rate, one would expect for SGR 18830\g to ergcnt? s7!, and it decreased by75% during the following 5
be approximately-0.6 (Hobbs, Lyne & Kramer 2010). months (which is not unusual for magnetars; e.g. Rea & Esposito
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2011), to~1.1 x 1072 erg cm 2 s~*. Although present data do  fast enough to have reached its current position starting only 40
not allow us to discriminate among different decay patterns, the flux kyr from the geometric centre of the remnant (see also Fig. 6, left
evolution can be satisfactorily described by a broken power law, panel).
similarly to the case of SGR0418+5729. The flux of SGR 1833— However, the Gamma-ray to X-ray flux ratio,
0832 remained fairly constant for about 20 days (~ 0), when Fesitev)/Fa—10kev) ~ 50 for the compact emission and
the decay index changed é&@ ~ —0.5. Interestingly, also the de-  ~10 for the total X-ray emission, is lower than the one expected
cay of SGR0418+5729 exhibited a break~a20 days (Esposito from the inverse correlation between this quantity #&¢(Mattana
et al. 2010a). As in the case of SGR 0418+5729 (see the discussioret al. 2009), which should be around 600 for PSR B1830-08. If
in Esposito et al. 2010a), the presence of a break, together with theHESS J1834-08 is the relic PWN generated by PSR B1830-08, it
rather flat decay indices, might be difficult to reconcile with the pre- is not very efficient in radiating in TeV gamma rays. Otherwise, it
dictions of the deep crustal heating scenario (Lyubarsky, Eichler & may be unrelated to PSR B1830-08. The non-detection of a more
Thompson 2002)F « ¢~™/% with n ~ 2—3. This model provides extended X-ray emission trailing the pulsar does not support the
a satisfactory description of the flux decay in SGR 1627—-41 (Kou- association with HESS J1834-087 either. Higher resolution and
veliotou et al. 2003, although subsequent analyses found no evi-longer X-ray observations are needed to establish the nature of
dence for the plateau arourd400—800 d predicted by the model;  the halo and the detailed morphology of the compact emission,
Mereghetti et al. 2006) and AXP 1E 2259+586 (Zhu et al. 2008). At as well as singling out a possible contribution from the pulsar
the same time, however, it cannot explain the variety of decay pat- magnetosphere to the compact emission.
terns which emerged from recent observations of SGRs/AXPs (e.g.
Rea et al. 2009). This may reflect the intrinsic limitations of the
model (which relies an a simplified, one-dimensional treatment), or
point towards the existence of different heating mechanisms which
are at work during the outbursts of magnetars, like in the case of We thank the referee, Vicky Kaspi, for valuable and constructive
SGR 1833-0832. comments. This research is based on observations obtained with
Prompted by previous detections of a transient (pulsed) ra- XMM-Newton an ESA science mission with instruments and con-
dio emission following X-ray transient activity in other magne- tributions directly funded by ESA Member States and NASA. We
tars (Camilo et al. 2006, 2007; Burgay et al. 2009), we observed thank Norbert Schartel and the staff of tk&IM-NewtonScience
SGR 1833-0832 with the ATCA and the 64-m Parkes radio tele- Operation Center for promptly scheduling and executing our ob-
scope (Burgay et al. 2010; Wieringa et al. 2010). No evidence for servations. TheRXTE and Swift data were obtained through the
radio emission was found, down to flux densities of 0.9 mJy and HEASARC Online Service, provided by the NASA/GSFC. We
0.09 mJy for the continuum and pulsed emissions, respectively. thank the Swift PI, Neil Gehrels, theSwift duty scientists and
Similar upper limits on the pulsed radio emission, 0.1 mJy at 1.38 science planners for making o@wift target of opportunity ob-
GHz and 0.2 mJy at 2.28 GHz for a 10% duty cycle, were obtained servations possible. We thank Hans Krimm for re-analyzing the
with the Westerbork Radio Synthesis Telescope in the same daysSwiffBAT transient monitor and survey data for the time period
(but not simultaneously with our observation€)das et al. 2010a). following the outburst. We thank Philip Edwards of CSIRO for
Despite this rather intensive coverage, the negative results of radioprompt allocations of observing time at the Parkes Observatory
searches performed so far on SGR 1833-0832 cannot anyway beand the ATCA. The Parkes Observatory and the ATCA are part
taken as conclusive because of the rapid variability of the pulsed of the Australia Telescope, which is funded by the Common-
flux shown by the known radio magnetars (see e.g. Burgay et al. wealth of Australia for operation as a National Facility managed
2009). Moreover, for a distanee= 10 kpc these limits translates by CSIRO. The lItalian authors acknowledge the partial support
into a pseudo-luminosity, = Sd? ~ 10 mJy kp¢&, which is sig- from ASI (ASI/INAF contracts 1/009/10/0, 1/011/07/0, 1/010/06/0,
nificantly smaller than the 1.4 GHz luminosity of the other known 1/088/06/0, and AAE TH-058). PE acknowledges financial sup-
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6.2 PSRB1830-08 and HESS J1834-08
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