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Abstract: The source HESS J1806993 was discovered in 2006 in data of the Galactic Plane survey,
followed by several re-observations. It shows a hard gamma-ray spectrum and the emission is clearly
extended. lIts vicinity to PSR J1809-1917, a high spin-down luminosity pulsar powerful enough to drive
the observed gamma-ray emission, makes it a plausible candidate for a TeV Pulsar Wind Nebula. On the
other hand, in this region of the sky a number of faint, radio-emitting supernova remnants can be found,
making a firm conclusion on the source type difficult.

We will present a morphological study of recent data of the source taken with H.E.S.S. We will compare
the results with Chandra X-ray data and discuss possible radio counterparts. This may help to clarify the
question of the nature of HESS J180193.

Introduction star light, leading to the production of TeV gamma-
rays.

Since the beginning of observations with H.E.S.S. Here we present the observation of one TeV
(High Energy Stereoscopic System) in 2003 source, HESS J1809193, which is located close
the number of known TeV gamma-ray emitting to a powerful pulsar and thus a good PWN candi-
sources has increased drastically. The ongoing date. X-ray emission from the direction of the pul-
scan of the Galactic plane revealed several bright sar support the theory of being a PWN. However,
and extended sources for which no clear associ- confusion with other sources cannot be ruled out.
ation with objects in other wavelength could be
found [1, 3].

Pulsars, rapidly rotating neutron stars, are widely
believed to be able to accelerate particles up to PeV ) . )
energies. Those objects lose their rotational en- H-E-S.S. is a system of four Imaging Atmospheric
ergy in winds of relativistic particles. The confine- Cherenkov telescopes (IACTSs) dedicated to the ob
ment of the wind in the interaction with the ambi- Servation of TeV gamma-rays. Its high sensitivity
ent interstellar material forms shocks; the shocked &llows the detection of point sources with a flux of
plasma is visible as a Pulsar Wind Nebula (PWN) 1% of that of the Crab nebula within 25 h [2]. Its

(see [7] for a review). Synchrotron radiation seen large field of view and an angular resolution of bet-
in radio and X-rays prove the existence of rela- ter than0.1° makes it an ideal tool for observations

tivistic electrons in the PWN. These electrons un- ©f €xtended objects and for the conduction of sky
dergo inverse Compton (IC) scattering off ambient SUrVeys.

radiation fields, like the Cosmic Microwave Back- In the original Galactic plane survey con-
ground, Galactic infrared background and optical ducted with H.E.S.S., TeV emission from

TeV observations of HESS J1809193
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Figure 1: TeV gamma-ray excess counts from the
direction of HESS J1809193 (colour scale). The
image is smoothed with a Gaussian (width.€').
Overlaid are 4, 5 and & significance contours,
oversampled with a circle with radiud.4’. The

Possible Associations

Located in the line of sight with the northern
edge of HESS J1809193 is the pulsar PSR J1809-
1917. It has a spin down luminosity df8 -
1036 ergs—! and an estimated distance of 3.5—
3.7kpc [11]. Placing HESSJ186993 at the
same distance, it has a gamma-ray luminosity of
2.1-10** ergs~!. Assuming that the gamma-ray
emission is entirely driven by the pulsar, the pul-
sar's apparent efficiency is 1.2%. This makes it
very plausible that HESS J180993 is indeed a
PWN.

Chandra X-ray observations revealed an X-ray

PWN associated with the pulsar [10]. It has an
elongated morphology, extending north of the pul-
sar. Additional faint and extended emission was
found south of the pulsar and is also seen in ASCA
data: the diffuse hard X-ray sourcel GO + 0.0

[5]. This source is discussed to be either a young
shell-type supernova remnant (SNR) or a plerionic
SNR. The existence of the PWN north of the pul-

dashed line represent the Galactic plane. The fit sar and the diffuse sourcelG0 + 0.0 coincident
of a 2-dimensional asymmetric Gaussian to the ex- with HESS J1809 193, support the theory that the

cess is indicated by the white ellipse. The position
of the pulsar is marked with a green triangle. [4]

HESS J1809 193 was only marginally detected.

Further re-observations confirmed the existence

of gamma-ray emission. Currently, data with
25h live time are analysed [4]. Further data are
available and will be presented at the conference.

The gamma-ray excess map of the source

HESS J1809193 is shown in Fig.1l. It is
clearly extended with an elongated shape. A
fit of a 2-dimensional asymmetric Gaussian to
the excess map vyield a best fit position at
RA = 18"10™31° +12°, Dec = —19°18 + 2/
(epoch J2000) and an extensiorBaf +4’ x 15’ +

2’. Within a circular region with radiu8.5° 875
excess events with a significancera o were de-
tected. The energy spectrum follows a power law
with a photon index of' = 2.2 + 0.1at & 0.2ys.

observed TeV emission is IC radiation powered by
the pulsar wind.

Figure 2 compares the H.E.S.S. result with obser-
vations at other wavelengths, revealing a number
of radio-detected supernova remnants in the vicin-
ity of HESS J1809-193 [6, 8, 9]. The composite
SNR Gl1.2 — 0.3 is a known source of radio [8]
and X-ray emission (see e.g. [12]). The SNR can-
didate10.8750 + 0.0875, discovered in the Multi-
Array Galactic Plane Imaging Survey [9], was not
found in Chandraobservations [10]. The associ-
ation of the radio source 3.03 — 0.05 with the
X-ray source G1.0 + 0.0 remains unclear.

X-ray quiet supernova remnants could be never-
theless TeV emitting sources if they reached a
certain age; and in particular if they are associ-
ated with dense molecular clouds [13, 14]. There-
fore, it is possible that one or several of these
SNRs contribute to the gamma-ray luminosity of

The integrated energy flux between 1 and 10 TeV HESS J1809193.

is1.3 x 10~ ergcnr2s1,
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Figure 2: Possible counterparts for the TeV source
HESS J1809193 [4]. Shown in grey scale is a
radio image from the Multi-Array Galactic Plane
Imaging Survey [9]. Overlaid are the H.E.S.S. sig-
nificance contours as in Fig. 1. Solid, blue circles
mark known radio-emitting supernova remnants
[6, 8]. The labelM denotes the supernova rem-
nant candidaté0.8750 + 0.0875 [9]. The dashed,
pink circle denotes the diffuse hard X-ray source
G11.0+ 0.0 [5].

Outlook

At the conference we will present new data taken
with the H.E.S.S. telescopes. This will allow a
morphological study with greater detail. We will
also presenChandradata of the source. With
the high resolution ofChandrait may be possi-
ble to draw firmer conclusions on the connection
between X-ray and gamma-ray emission.
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