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Abstract: Scan-based observations of the Galactic plane and comgmaiobservations of known very-
high-energy (VHE) gamma-ray sources with the H.E.S.S.esysbf imaging atmospheric Cherenkov
telescopes have revealed a wide variety of new VHE objectsilé/ih many cases these objects can be

associated with known sources in the X-ray, radio,

or opti@vebands, a subset of them currently have

no obvious cataloged lower-energy counterpart. An angalgsB such unidentified sources is presented

here.

Introduction

The current generation of Imaging Atmospheric
Cherenkov Telescopes (IACTs) have provided an
unprecedented level of sensitivity to the field of
VHE (F =100 GeV-100 TeV) astronomy. In
particular, the H.E.S.S. instrument and the ongo-
ing H.E.S.S. Galactic Plane Survey of the inner
Galaxy [1], has increased the number of known
VHE sources by nearly an order of magnitude.
While many of the new VHE sources discovered
in the survey can be associated through multi-
wavelength data with previously identified objects
(e.g. shell-type supernova remnants, pulsar-wind
nebulae, or X-ray binaries), a growing population
of VHE sources have yet to be identified. Since at
least weak X-ray and radio emission is predicted
by most common VHE emission models, the lack
of lower-energy detections may provide substan-
tial model constraints and may even point to a new
class of objects which emit primarily in the VHE
energy range.

Technique

H.E.S.S. (the High Energy Stereoscopic Syste
is an array of four atmospheric Cherenkov te
scopes located in the Khomas highland of Nami
at an altitude ofl800 m above sea-level. Eac
telescope consists of &07m? optical reflector
made up of segmented mirrors that focus li¢
into a camera of 960 photo-multiplier tube pixe
[2]. The telescopes image the UV/blue flashes
Cherenkov light emitted by the secondary pal
cles produced in gamma-ray-induced air-shows
Stereoscopic shower observations usingithag-

ing atmospheric Cherenkov technig(eeg. [3, 4,

5]) allow for accurate reconstruction of the dire
tion and energy of the primary gamma rays as w
as for the rejection of background events from

showers of cosmic ray origin. H.E.S.S. is sensit
to gamma rays above a post-cuts threshold en
of approximately 150 GeV and has an average
ergy resolution ofv 16% [6].

The data discussed here were taken as part of

The results presented here should be consideredH.E.S.S. Galactic Plane Survey, which covers

preliminary; further details (sky maps and spectra)
and final results will be available shortly in a refer-
eed article.

621

band—50° < I < 60° in galactic longitude anc
—3° < b < 3°in latitude. Data are taken as
series of 28-minute “runs”, each centered on re
lar grid points along the survey region, or in ca
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of re-observed sources, wobble-modgwhere the Source R.A. Dec
runs are taken at alternating offsets fromthe source  HESS J1303-631 13"03™00° —63°11'55”
position (typically0.7°). The data are analyzed HESS J1614-518 16"14™19° —51°49'12”
using the standard H.E.S.S. analysis and calibra- HESS J1632-478 163321“095 —47°49'12”
tion techniques described in [6]. The predefined HESS J1634-472 16h34:58: _4?1? 12
hard gamma-ray selection cuts were applied to the :Egg jgg‘?:ggg ghgimg;s 3%02527,})%,,
Qata, which provide better gamma—hadro_n separa- oy 32032+413p  20°32m57°  41°29'577
tion (and are thus better for source detection) at the

expense of a higher analysis energy threshold. For e 2- Previously published unidentified VH
source detection and morphology studies,rthg- sources, not discussed here. Coordinates ar
backgroundechnique [7] was used for background 35500 epoch. Sources with have no obvious
subtraction with an on-source integration radius of lower-wavelength counterpart. For other sourc
0.22 and an off-source annulus with typical radius possible counterpars exist, which are howe
0.7° (standard for H.E.S.S. scan sources). unidentified themselves or did not yet permit .
identification of the VHE source. Results are frc
[18], [1], and [19].

Source Selection

The VHE sources discussed here include all new

sources discovered (with post-trials significances morphology (size and position) of the VHE emi
over 60) in the H.E.S.S. Galactic Plane Survey sion, and for XRBs (which have so far not been ¢
for which there is no obvious cataloged counter- served to produce extended emission), only th
part at lower wavelengths, according to the crite- with small offsets from the VHE source were co
ria cited below. Additionally, two sources meeting sidered plausible candidates.

these criteria that were previously published in [1]
are included due to a substantial increase in expo-
sure time. A search for counterparts to the VHE
emission was made by first looking in source cat-
a|0gs for Objects which are of a type known to The details of the six new and two Updated unidi
produce VHE photons, including the ATNF pulsar tified H.E.S.S. VHE sources are presented in Ta
catalog [8], the Green’s supernova remnant cata- 1. While previously published unidentified VH
log [9], and the High-Mass X-ray binary (HMXB)  sources are listed in 2 for reference. The results
catalog by [10]. We also checked the Low-Mass & simple two-dimensional Gaussian function cc
X_ray binary (LMXB) Cata|og by [1]_], the IN- volved with the H.E.S.S. point-spl’ead function
TEGRAL source catalog [12], and the SIMBAD the uncorrelated excess event maps is given in
database. Additionally, publicly available images ble 3. This gives a rough impression of the si
for lower-wavelength survey data in the radio and Of €ach object, however as the emission is in m
X-ray wavebands, from the Molonglo [13, 14], cases not Gaussian.

NRAO VLA [15], ROSAT [16], ASCA [17] Galac-

tic plane surveys, were compared with the H.E.S.S.
excess maps.

To reduce the possibility of chance coincidences, 1, 4 the general characteristics (size, locati
some minimal selection criteria were applied 10 g,y of the eight unidentified sources describ
the possible candidates. For DUIS"”.W'”S Nebu- hore are similar to previously identified gala
Iaié only pulslars W'ch spin-down fluxds/D* > tic VHE sources (e.g. PWNe), they have so
10" ergsec™" kpc~* (€.9. ones which would re- ) cjear counterpart in lower wavebands and f
quire < 100%_ ;pln—down power to gamma ray o, multi-wavelength study is required to unde
conversion efficiency) were considered. For shell- stand the emission mechanisms powering thi
type SNRs, only those that reasonably match the 1 retore, follow-up observations with highe

Results

Discussion
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Source R. A. Dec 1(°) b(°®) T(hrs) S (o) Counts
HESS J1427608 14P27m2%  —60°51700” 314.409 -0.145 21 7.3 197
HESS J1626490 16M26™04° —49°05'13” 334.772 0.045 12 7.5 153
HESS J1702420f 17h02™44% —42°00'57” 344.304 -0.184 9 12.8 412
HESS J1708410f 17h08™24°% —41°05'24” 345.683 -0.469 39 10.7 513
HESS J1731347 17P31™55% —34°42/36” 353.565 -0.622 14 8.1 218
HESS J1841055 18P40™55° —05°33'00" 26.795 -0.197 26 10.6 346
HESS J1857026  18"57™11°  02°40'00” 35.972 -0.056 21 8.7 223
HESS J1858020  18h58™20°  02°05'24” 35.578 -0.581 25 7.0 168

Table 1: Positions in equatorial (J2000 epoch) and Galékticcoordinates along with the detection si
nificances of unidentified sources in the H.E.S.S. Galaddod®scan discussed in this proceeditfyis
the significance (number of standard deviations above tbkdsaund level) of the source using a fixe
integration radius 06.22°, which was used for selecting the sources from the scan déia.position of
each source is based on a model fit to the background-suddrgamma-ray maps. The fit positions he
an average statistical error of 0.05 degrees. Sources chavith a1 are previously published in [1] an
have been updated with new data. The exposure time is ced-&mtthe off-axis sensitivity of the telescoy
system and accounts for instrumental readout dead-time.

sensitivity X-ray and GeV gamma-ray telescog
will be beneficial. Since most VHE sources &
predicted to emit X-ray and radio emission,
non-detection of lower-wavelength emission wi
current-generation experiments for some of thi
Source o1 O) o3 ©) 2 0) objects may indicate a new VHE source clgsg
suggested in [20]), and may provide new insi¢
into high-energy processes within our Galaxy.

HESS J1427608 0.04£0.02 0.08£0.03 80 17
HESS J1626-490  0.07£0.02 0.10£0.05 3 =40
HESSJ1702420 0.30+ 0.02 0.15+0.01 68% 7
HESS J1708410 0.06+ 0.01 0.08F0.01 -20% 23 Acknowledgements
HESS J1734347 0.18£0.07 0.11£003 -89% 21
HESS J1844-055 0.41£0.04 0251002 39+ 6
HESS J1857-026  0.11£0.08 0.08£ 0.03 -3 £ 49
HESS J1858-020 0.084+ 0.02 0.0240.04 4 17
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Table 3: Results from an elongated 2-D Gaussian
model fit to the gamma-ray excess for each source.
o1 andoy are the intrinsic semi-major and semi-
minor axes (in degrees on the sky), with the ef-
fect of the point-spread function removed. The er-
rors are statistical. The position angt®) (s mea-
sured counter-clockwise in degrees relative to the
RA axis.
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