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Abstract. We report the discovery of the X-ray counterpart of an
unidentified EGRET source 3EG J1837-0606 with ASCA. A hard com-
pact source embedded in a soft diffuse source was detected. The compact
source, which is located in the 95% error circle of 3rd EGRET catalog,
has a flat spectrum described by a power-law model with a photon index
of < 1. The soft diffuse source is most likely a supernova remnant. We
also conducted millimeter-wave molecular rotational line observations,
and detected a molecular cloud with an arc-shape (radius∼ 20 pc) which
encircles the soft X-ray source. We argue that the hard X-ray source is a
pulsar-powered nebula, and is the source of the GeV γ-rays.

1. Introduction

Investigation of unidentified EGRET sources is one of the outstanding problem
in the high energy astrophysics. To date only AGN (at high galactic latitude
l) and rotation powered pulsars(at low b) have been convincingly identified as
point sources of ∼ GeV γ-ray emitters. We attempted to observe Lamb and
Macomb GeV sources (Lamb & Macomb 1997) with GeV flux above 4 ×10−8γ
cm−2 s−1 with ASCA. We searched 18 EGRET sources in this survey and found
28 X-ray counterparts (Roberts, Romani,& Kawai 2001).

3EG J1837-0606 is one of the low-latitude (l = 25.86, b = 0.40) unidentified
EGRET sources detected with high-significance above 1 GeV. It is a relatively
bright γ-ray source with γ-ray flux of ∼ 8 ×10−8γ cm−2 s−1. The 95% error
circle is small (12′).

2. Observation

2.1. X-ray Images

The field contains extended emission in the soft band (0.7−2 keV) and a point-
like source in the hard band (4−10 keV). In the soft band, the diffuse emission
is extended about radius of 10′. On the other hand, the compact component
emerges above 4 keV. The centroids of these two sources separate ∼ 5′.
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Figure 1. The smoothed X-ray images obtained with ASCA GIS
in 0.7−2 keV (left) and 4−10 keV (right) band. The dashed circles
represent the 95% error circle of 3EG J1837-0606.

2.2. Energy Spectra

An absorbed power-law model with the photon index less than 1 gives a rea-
sonable fit for the hard source. No obvious emission lines are found. When
we think about the position and the flat power-law spectrum with no emissiton
lines, the hard source has a strong correlation with the GeV emission and might
be a synchrotron nebula powered by the pulsar wind.

A power-law and optically-thin thermal (MEKAL) model give comparably
good fits for the soft source. We applied the all GIS field of view as the back-
ground eliminating the soft source region in 11′ radius. An emission line at
6.66±0.18 keV, which may be attributed to a He-like Fe-K line, suggests the
thermal origin of the soft component.

3. Discussion

According to millimeter-wave molecular rotational line observation toward the
X-ray counterpart of 3EG J1837-0606, we detected a molecular cloud with an
arc-shape (radius ∼ 20 pc) which encircles the soft X-ray source.

We propose the γ-ray emission mechanism of the pulsar and molecular cloud
system association 3EG J1837-0606. High energy charged particles are injected
from a rotaiton-powered pulsar and accelerated further in shock waves generated
by the interaction with ambient matter. The high energy particles move into the
molecular cloud and collide with dense interstellar matter to yield high energy
γ-ray photons, mainly through relativistic bremsstrahlung.
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