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Abstract: Recent observations by atmospheric Cherenkov telescamptsas H.E.S.S., and MAGIC
have revealed a large number of new sources of very-highggn®HE) gamma-rays above 100 GeV,
mostly concentrated along the Galactic plane. At lowergieer(100 MeV — 10 GeV) the satellite—based
experiment EGRET revealed a population of gamma-ray ssulostering along the Galactic Plane. Here
we investigate those gamma-ray sources, which currently éaconnection in their proximate energy
band. We conclude on similarities and differences amond=tBRET resp. VHE gamma-ray sources,
and complement the discussion with consistently deterninger limits in the adjacent energy regime.
An interpretation will invoke the characteristics of knowhject classes at high-energy gamma-rays, and
both observational and theoretical arguments to explaimsons where no counterpart can be expected
in one or the other energy regimes.

Introduction favor of tighter constraints being set by the mc

sensitive experiment. On the other hand, the
In a companion paper [1] the general aim troduced methodology is easily applied to thc
and methodology was introduced to investigate cases where a H.E.S.S. detection is confronted
gamma-ray sources detected in the H.E.S.S. Galac-non-detection at GeV energies, but the discuss
tic Plane Scan (GPS) [2, 3] which connect to Widens according to the lesser constraints. We (
gamma-ray sources discovered by EGRET at ener-cuss the non-connect cases according to the foll
gies above 100 MeV [4]. Besides these connect- ing aspects: (1) the less sensitive EGRET inst
cases based on spatial coincidence and spectrament has effectively no realistic chance to det
match, it is furthermore interesting to investigate a GeV counterpart based on a naive extrapola
the remainder, where either a VHE source does not of the low end of a H.E.S.S. source spectrum;
seems to have a GeV-counterpart, or an EGRET an extrapolation from the EGRET spectrum ant
source is not anymore detectable at VHE energies. ipates a H.E.S.S. detection; (3) higher order sp
Once again we restrict ourself in this investigation tral fits on the EGRET data indicate limitations
to a region in the ranges ¢f < 30° and|b| < 3°. a naive power-law extrapolation. In order to il
Both aspects of such assessments need to be seevestigate these aspects we consistently determ
in connection with the instrumental capability to upper limits at energies above 1 GeV in cases
actually detect a counterpart in the proximate en- reported VHE sources, or upper limits at 1 TeV
ergy band. Based on the simplifying assumption of cases of detected EGRET sources in the GP<
equal energy flux at high-energy gamma-rays, the gion, when the criterion for a connect case (nor
case of EGRET sources not having a H.E.S.S. de-nal H.E.S.S. source location inside a EGRET 99
tected counterpart appears to be the more appeal-confidence contour) was not fulfilled. Table 1 lis
ing one given that the mismatch of the rather dif- the respective EGRET and H.E.S.S sources in
ferent instrumental capabilities argues generally in GPS region subject of this investigation.
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Figure 1: Spectral energy distribution atE30 MeV for the cases where a simple power-law extrapolal
from the EGRET measured spectrum violates the H.E.S.S.rdipgie This figure depicts the most cor
strained cases by means of the parameigt;, ranging from left top to bottom middle. It is interesting

note that for three cases, a PSR or PWN nature of the EGRETe@miestablished or suggested, and

those two found most incompatible among this five source gathp EGRET data itself indicate a specti
cutoff at GeV energies already.

EGRET sources without corresponding a power-law from EGRET to 1 TeV. The nom
H.E.S.S. counterpart nal spectral index was systematically varied arot
the pivot point of the butterfly representation

In this section we examine those cases where no@" EGRET spectrum until the extrapolation i
H.E.S.S. source was reported at any location inside t€rcept an energy of 1 TeWlyaich. The devia-
a 99%-confidence contour of a cataloged EGRET 10N is measured in units ofsgg, which is ob-
source. This sample consist of 11 EGRET sources, tained as obspc = (I'maten — I'sec)/(Al'seq)

with E > 100 MeV fluxes ranging between 0.4 (Wherel'sgg and Al'sgq are the EGRET inde>
and 3.1x10-%cm~2 s~ The index of the power- and its error from the third EGRET catalogue
law fit to the EGRET data ranges betweet.75 We find that in six cases any conclusion cc
and 3.2. 2 upper limits on the VHE emission at cerning spectral compatibility re_:mains indiffere
the nominal position of an EGRET source were When compared to the respective H.E.S.S. up
determined at an energy of 1 TeV by scaling the limit (o3¢ < 1.5), which includes mainly the
H.E.S.S. sensitivity for achieving aointsource ~ EGRET sources with steep spectrum.  For f
detection at 1% of the Crab in 25 h to the ac- Sources a H.E.S.S. detection would have been
tual exposures as published for the H.E.S.S. GPsPected based on our assumption, but none was
region [3]. Spectral consistency with the deter- Ported (Fig. 1). In particular the hard spectru
mined VHE upper limit is tested by extrapolating EGRET sources 3EG J1710-4439, 3EG J17.
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EGRET
Source

H.E.S.S.
Source

3EG J1655-4554
3EGJ1710-4434
3EGJ1718-3317

3EGJ1734-3232

3EG J1736-290¢

3EGJ1746-2851

3EG J1809-232§
3EGJ1812-131¢
3EG J1823-1314
3EG J1837-0421
3EG J1837-060¢

1 HESS J1614-518
) HESS J1616-508
HESS J1632-478
HESS J1634-472
HESS J1702-420
HESS J1708-410
HESS J1713-395
HESS J1718-385
} HESS J1745-290

HESS J1747-281

HESS J1800-240

H.E.S.S. sources without corresponding
EGRET counterpart

In this paragraph we examine the H.E.S.S. sout
which are outside cataloged EGRET sourc
We consistently determine flux upper limits fro
the EGRET data at the nominal H.E.S.S. lo«
tion at energies above 1 GeV by means of !
EGRET likelihood technique [10].Both detecte
GeV sources above ad detection threshold, an
the galactic diffuse emission were modeled, &
the underlying exposure corresponds to the f
four years of the EGRET data taking. The deterr

HESS J1804-216
HESS J1809-193
HESS J1813-178
HESS J1834-087
HESS J1837-069

nation of spectral incompatibility is now reverse
by extrapolating H.E.S.S. measured VHE spec
to lower energies until they intersect the EGRI
upper limit at 1 GeV. The measueg; g s s. is de-
termined in a similar way assgg. In order to
avoid biases by extrapolating from H.E.S.S. sp
tra with apparent cutoffs, those were only fitt
from Eypres to 1 TeV. Accordingly,on g.s.s. de-
scribes how well the extrapolated H.E.S.S. sp
trum can be accommodated by the determir
2851, 3EG J1809-2328, and 3EG J1837-0606 areEGRET upper limit. In stark contrast to the
incompatible at a level exceedirggg > 5. In- sults discussed in the previous section, there
terestingly, at least three among them are more generally no constraints to be made out when cc
or less certain of Pulsar nature: 3EG J1710-4439 paring H.E.S.S. detections with EGRET upper li1
was unambiguously identified with PSR 1706— its based on our assumption of power-law extr:
44 [5], 3EG J1837-0606 was suggested as coun-olation. The main reason for that can be seer
terpart of PSR J1837-0604 [6], and 3EG J1809- the lack of instrumental sensitivity at GeV ene
2328 to be of PWN nature [7]. The Galactic Cen- gies, in particular when observing in regions
ter source stays in an own category in terms of pronounced diffusey-ray emission like the cen
variety of possible emission scenarios. However, tral Galactic strip. All values ofog g.s.g. are
when we look into higher-order spectral fits on less then 1, implying the EGRET upper limit
these sources, we find that there is already indica- not violated. The most interesting case is tt
tion for spectral cutoffs [8, 9] in the EGRET spec- of HESS J1713-395, which was analyzed at G
tra of 3EG J1710-4439 and 3EG J1746-2851, both energies under the assumption that the emis:
in fact the two sources with the highest incompati- from the source 3EG J1714-3857 is not assc
bility measurersgq in our sample. In that respect ated with SNR RX J1713.7-3949 (according to 1
we can substantiate our findings of required spec- argumentation in [11]). Here the single powe
tral changes (softening/cutoff) in order to corre- law extrapolation is at level with the EGRET uj
spond to a H.E.S.S. upper limit into observational per limit cggss. = 1. However, this situa-
constraints at both the GeV and the TeV energies: tion will immediately change considering the e
The indicated cutoff in the EGRET spectrum cor- pected sensitivity of the Gamma-Ray Large Ar
responds nicely to the expected spectral changesTelescope (GLAST). The increased sensitivity
in respect of the constraining VHE limit based on GLAST will predictably elevate such investigatic
power-law extrapolation. to a level where results will have consequences
the shape of a common emission component at
to high GeV energies. At this stage, we can ol

Table 1: EGRET and H.E.S.S. sources considered
as non-connect cases in this study.
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Figure 2: Spectral energy distribution atE1 GeV for the cases where a simple power-law extrapola
from the H.E.S.S. measured spectrum intersects at abolgwbleof the EGRET flux limit.

compare the number of six connect cases amongpresent generation of VHE-ray telescopes givel
the H.E.S.S. and EGRET source in the GPS region the sensitivity of pair conversion telescopes pr
with the 16 H.E.S.S. sources where no constraining to GLAST.

upper limit at GeVs could be derived. Concluding,

we expect that the majority of GLAST source de-
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ing that EGRET sources in the Galactic Plane are

not necessarily a good general prior for subsequent

detection of a VHEy-ray source. Among other

possibilities, associations with neutron stars may

account for cutoffs at low GeV energies which di-

minish chances of their VHE detection at compara-

ble energy flux level, or even prevent it. Even less

stringent is any expectation of a GeV source when

a VHE ~-ray source has been reported from the
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