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Abstract: Very-high-energy (VHE;>100 GeV)~y-ray observations of PKS 2005-489 and H 2356-309
were made with the High Energy Stereoscopic System (HES300% and 2006. Previous 2004 data
have been reanalysed to correct for the degradation of ttieabpfficiency of the HESS system. Both
sources have been detected during all 3 years, at a leveB&6 df the Crab flux. A total excess of
~160 and~120, respectively, is accumulated. Significant flux variatiane seen on a monthly basis
for H 2356-309, and in 2006 for PKS 2005-489. The spectra wurtfie previously reported values, in
particular the hard spectrum of H 2356-309. Multiwaveléngbservations performed with XMM and
RXTE in 2004 and 2005 reveal remarkable flux (10x) and spe¢fx&=0.7) variations for PKS 2005-
489. Despite a~10x flux increase above 1 keV, no flux variation is seen at VHE, yimgl in an SSC
scenario a corresponding decrease of the energy densiheafeed photons for inverse Compton (IC)
scattering, not observed in the SED. A possible explanasidhat a new component is emerging in the
jet, whose electrons do not see the photons of the observeth®tron peak. The SED of both objects
shows the potential for significantly higher VHE fluxes.

I ntroduction wavelength observations were also performed v
The blazars PKS 2005-489 (z=0.071) and H 2356- XMM (as pre-planned pointings due to the narrc
309 (z=0.165) are two high-frequency-peaked BL overlap between HESS and XMM visibility win
Lac objects (HBL). PKS 2005-489 is one of the dows) and RXTE (as ToO). The main prelimina
brightest HBL in the southern hemisphere, and is results on the average data are here reported.
characterized by very large variability in the X-ray

band [1, 2]. H 2356-309 is aextremeBL Lac [3], HESS Results

characterized by the synchrotron peak of the spec- po|| gata have been analyzed with the HESS st
tral energy distribution (SED) at energies above qaq analysis [6, 7]. For the spectral and flux ¢
a few keV. Both objects have been discovered by termination the energy of each event event is ¢
HESS as VHE sources in 2004 [4, 5], though at rected [6] for the absolute optical efficiency of ti
a rather faint flux £-2-3% Crab). Coordinated X-  system using efficiencies determined from sin
ray observations performed in the same epoch with |3ted and observed muons. This correction eli
XMM and RXTE revealed historically low fluxes, inates any potential long-term variations in the ¢
for both objects. Since in HBLs the X-ray band gojute energy scale of the HESS analysis due -
usually samples the synchrotron emission of TeV' changing optical throughput. The systematic er
electrons, which produce VHE photons by inverse s ~.209% on flux and~0.1 for the photon index.

Compton (IC) scattering of low energy photons, On PKS 2005-489, a total of 135.4 hours of obs

S|gn|f|ca}ntly higher \./HE fluxes can be expected. vations were taken from 2004 through 2006. /
Monitoring observations in 2005 and 2006 were . : .
ter data-quality selection, an exposure of 78.:

:ik:;isapn?jrf(t):r:;ea?éhbcf)lt:rif w;c\:/r:;s; tr[]:ir?ﬁ?tnfﬁil.s_ livetime is obtained, at a mean zenith angi®.
9 ' A point-like VHE ~-ray excess from PKS 200t

945



MWL OBSERVATIONS OFPKS 2005-48ND H 2356-309

ul

N
S

L B UL I AL L IR I

T
® 2004 Data
""" 2004 Fit

hF,, ! " 2005 Data
",

=
o

O 2005 Fit
"’:@. 4 2006 Data

Tﬂ‘f“} - 2006 Fit

=

=]
N
5

dN/ME [cm?s™Tev?]
=
o

I(>450 GeV) [ 102 cm?s™)
w

10713

ey

10714

—_—

vl vl vl

N
LA B L L L L L B B B
: 4
—_— ]
————
———
—
o b b b b 1

10
Energy [ TeV]

Figure 1: The integral flux$450 GeV) measured Figure 2: The annual VHE spectra observed fr
by HESS from PKS 2005-489 in monthly bins. PKS 2005-489. The lines represent the best fit «
The 2004 values are-3 times higher than previ-  power-law model to the observed data, with phot
ously published[4] as all fluxes are corrected[6] for indexI reported in Table 1.

degradation in the optical efficiency of the HESS

system. Only the statistical errors are shown. The . ] )

fluxes are calculated assuming the time-average92lactic Background Light (EBL) with the P0.4
spectrum measured in the respective year (Table 1).Shape in [8] (close to the level from galaxy count
Simultaneous X-ray observations were performed

on MJD 53282, 53608-53622 (RXTE) and 53641 SED Changesin PK S2005—-489

(Table 2, respectively). Simultaneous X-ray observations were perforn
with XMM in Oct. 2004 and Sept. 2005, and wit
RXTE in Aug-Sept 2005. No significant variabilit
is observed within each data set, on any timesc
From 2004 to 2005, the spectrum above 1 k
hardens stronglyAT'=0.7), yielding a~10x flux
increase. The UV fluxes (close to the synchroti
peak) show a-30% increase as well. In contras
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489 is detected each year, with an average flux of
~2.8% Crab. On a monthly basis (Fig. 1), there
is indication of~3x flux variability in 2006. At
shorter timescales, no significant variability is de-
tected, though comparable variations cannot be ex-
cluded. The annual VHE spectra measured are
shownin Fig. 2 and Table 1. Among years, the flux )
below 1 TeV remains basically constant. There is 1aPle 1: Results of the HESS observations. Shc

only a slight ¢1.8v) indication of hardening be- &€ the epoch, exposure time, significance of
tween 2004 and 2006 spectra. excess, integral flux (in units a3 cm—2 s71)

H 2356-309 has been observed by HESS for a to- ?hned s?gt(i)st(t)ig alrgﬁ)é::;?esslﬂgﬁ npower-law fit. On
tal of 164 hours from 2004 through 2006. Af- -

ter data-quality selection, an exposure of 109.8 h  Epoch Time Sign.  Int. Flux r

is obtained, at mean zenith anglé°. Signifi- h [d] [f.u]

cant VHE emission is detected during each year, pk s2005-489 (>450 GeV)

with clear indications of variability on an annual 2004 242 77 181026 3.650.39
and monthly timescale (probability of constant flux 2005 32.6 11.0 2.380.27 3.15-0.30
<0.4%). At shorter timescales no significant vari- 2006 215 8.8 2.280.26 2.890.20

ability is detected, though comparable variations

cannot be excluded given the low statistics. De-

spite the variability, no significant spectral changes _H 2356-309 (>200 GeV)

are observed (Table 1). 2004 399 9.6 5.970.61 2.970.19

For the discussion of the SED properties of these 2005 46.7 59  3.280.65 2.9%0.39
2006 232 51 3.490.82 343041

two HBL, all the HESS spectra have been cor-

rected fory-v absorption on the diffuse Extra- Total 109.8 12.1 4.4¥0.39 3.0%:0.16

Total 78.3 159 2.080.15 3.180.16
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Figure 3: The integral flux X200 GeV) mea-  Figure 4: The annual VHE spectra observed fr
sured by HESS from H 2356-309, in monthly H 2356-309. The lines represent the best fit o
bins. All fluxes are corrected for the degradation power-law model to the observed data, with pt
of the HESS optical efficiency [6]. Statistical er- ton indexI' reported in Table 2. No significar
rors only. The fluxes are calculated assuming the spectral variation is observed. An analysis of co
time-average spectrum measured in the respectivebined data for different flux levels is on-going.
year (Table 1). There is clear indication of vari-
ability (probability of constant flux<0.4%). Si-
multaneous X-ray observations were performed on SCatter by IC the observed synchrotron peak p

MJD 53320 (RXTE) 53534 and 53536 (Ta.ble 2 tons. For the VHE flux to remain constant, a cor
respectively). ' " sponding decrease of the seed-photons energy

sity is required. This suggests that a new jet cc
ponent is emerging, physically separated from
the VHE emission remains almost constant, with a main emitting blob, and whose synchrotron pe
spectrum that suggests it can be produced by theemission remains at present hidden below the
same electrons emitting by synchrotronin the hard served SED.
X-ray band. However, the VHE flux should have

increased at least linearly with the X-ray flux be- SED Changesin H 2356—309
tween the two epochs, if these electrons could up- The X-ray flux and spectral properties appear

be almost constant among these trhee epochs,
Table 2: Best-fit parameters of the X-ray data. flux level ~3x lower than theBepp&AX values
Single and broken power-law models (XMM: (June 1998[3]). The XMM spectra confirm the I
MOS+PN data). Column density {Nfixed to cation of the synchrotron peak in the X-ray ba
galactic values, and modelled with Tbabs using (at 1-2 KeV), as derived from tHgepp®BAX data.
Wilms abundances. The errors are quoted at the The hard VHE spectra, now measured with bei
90% confidence level. Unabsorbed flux in units of Statistics, confirm the constraints on the EBL p
erg cnm2 s~ ! in the 2-10 KeV band. viously obtained from the 2004 dataset[8]. On
corrected for intergalacti — ~ absorption, the

Instr. I kEbT Iz 'f:'ux hard VHE spectrum locates the IC peak of the S|
[keV] [f-u] above 1 TeV.

PK S 2005-489

XMM - - 3.04+0.05 1.2E-12 Conclusion

s()l\leME 3 O:-tO 1 0'5 22'25%8'83 ;ggﬁ Observations performed by HESS from 20
- i i ' i through 2006 have confirmed PKS 2005-489 ¢

H 2356-309 H 2356-309 as VHE gamma-ray sources, at an

RXTE - - 2.43+0.25 9.7E-12 erage annual level of 1-3% Crab. The VHE spt

XMM 2.00+0.05 1.0 2.340.03 7.2E-12 tra confirm the very different SED properties

XMM 1.9240.06 0.9 2.230.03 8.7E-12
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Figure 5: SED of PKS 2005-489. Black: histori- Figure 6: SED of H2356309. Black: his-
cal data and modelling of the strong 1998 flare [2]. torical data and modelling[3]. = After correctio
Corrected for EBL absorption (P0.45 curve in [g]), for EBL absorption, the intrinsic VHE slopes a
the intrinsic VHE slopes obtained afe,,;=3.1 + iy =1.7+0.2 (blue, year 2004) anfd;,;=1.740.4
0.4 (red, year 2004) and’;,;=2.6 + 0.3 (blue, (green, year 2005). Blue symbols: data discus
year 2005). The Opt-UV fluxes from the Opti- N [5]. Optical fluxes from ROTSE and XMM-ON
cal Monitor (OM) onboard XMM are corrected for
galactic extinction using the Cardelli et al. (1998)

curve. XMM data processed with SAS7.0. The knowledged, as is the support by the German N
hard " <2) UV spectrum indicated by the OM jstry for Education and Research (BMBF), the M.
photometry locates the synchrotron peak between pjanck Society, the French Ministry for Resear:
the Far-UV and Soft X-ray range. the CNRS-IN2P3 and the Astroparticle Interdis:
plinary Programme of the CNRS, the U.K. Sc
ence and Technology Facilities Council (STF(
the IPNP of the Charles University, the Polish Mi
istry of Science and Higher Education, the Sot
African Department of Science and Technolo
and National Research Foundation, and by
University of Namibia. We appreciate the exct
lent work of the technical support staff in Berli
Durham, Hamburg, Heidelberg, Palaiseau, P&
Saclay, and in Namibia in the construction and ¢
eration of the equipment.

spectra respectively. Simultaneous observations
with RXTE and XMM have confirmed the corre-
lation between SED peak energies, with the higher
synchrotron peak frequency observed in the object
with the higher IC peak energy. X-ray observa-
tions have also shown the objects to be in histor-
ically low states. For PKS 2005-489, the overall
SED evolution suggests that a new jet component
is emerging, with harder properties. Since PKS
2005-489 has historically demonstrated a 200
dynamical range in the X-ray band, dramatically
higher VHE fluxes {02 — 10*x) can be expected ~ R€ferences

in a leptonic scenario, unless counterbalanced by [1] Perlman E. etal., 1999, ApJ 523L, 11

a strong £10x) and simultaneous increase of the  [2] Tagliaferri G. et al., 2001, A&A 368, 38
magnetic field. These results confirm the strong [3] Costamante L. etal., 2001, A&A 371, 512
diagnostic potential of coordinated Optical-X-ray—  [4] Aharonian F. et al., 2005, A&A 436L, 17
VHE observations. Further monitoring of these ob-  [5] Aharonian F. et al., 2006, A&A 455, 461

jects is highly encouraged. [6] AharonianF. etal., 2006, A&A, 457, 899
[7] W. Benbow, 2005, Proc. of "Towards a Ne
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