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Abstract

A search for TeV gamma-rays from a sample of nearby AGN (without
Mrk-421 and Mrk-501) has been performed by the HEGRA Colla-
boration using the stereoscopic system of five Imaging Atmospheric
Cherenkov Telescopes (IACTSs) on the Canary Island La Palma. Here
we present the results of approx. 650 hours of observation carried out
from September 1997 to July 2001. The sample contains 35 AGN with
redshifts up to z=0.2. The object 1ES1426 (z=0.129) was clearly de-
tected at TeV-Energies, the object 1ES1959 exhibits strong indications
for TeV emission at least in an active state. For the other objects we
present upper limits on the TeV gamma-ray flux.

HEGRA AGN sample

(without Mrk-421 and Mrk-501)
Obs.time | Ly | Ulggg, one, Obs.time | Ly | Ulggg, one,
Object z 0} (TZ\‘;) (Crggn/num ts) Object z 0} (TS\/’) (Crggn/num ts)
NGCO315 | 0017|151 | 077 007 3c197 |0128] 163 | 080 005
NGC1275 0018 22 | 069 002 iEsia26 01| 3% | om0
720 |0018| 74 | 069 009 PG1219_|010| 41 | 09 016
HBE92201 | 0027 | 186 | 081 008 IESl2 01| 31 | os 015
c120 |oom| 257 | o7 006 10229 [o0| 34 | om 018
UGCOle51 | 0087 | 153 | 066 006 MSIO |0141] 181 | 078 006
UGCoae27 004t | 71 | 1ot 007 1Eszs [od1| 50 | 1o 006
1ESa [oom| 4 | os 006 18 [ow7| 129 | o 010
PGlI8 051|191 | 115 004
acaii_|oos| 81 | oee 008 3c2r |om8| B2 | 109 010
Glizwis [0059| 173 | 078 006 1Eswm0 [ow2| 127 | oms 006
1S [oo9| %5 | om 004 BLos29 |0180| 243 | 088 008
4C3i04 |0060| 34 | 065 009 1ES927 [088| 140 | 078 005
Bl-lac [0069| 217 | 086 007 MSO3L7_[01%0| 27 | 067 013
IESI74L 0083|106 | 080 009 HBE92254 [ 0190 | 203 | 075 007
IESs |o0124] 40 | 084 010 BLI0LL |0200] 27 | 086 007
1045|0125 53 | om 007 1ES020 [0272] 181 | o5 003
EX00706 | 0425|343 | 1ot 004

Significance distribution of 35 HEGRA-AGN
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< 1.1, A6? < 0.012). The cur-
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1ES1426+428 (z = 0.129)

Data analysis: 1999 and 2000 data after quality cuts: 36 hours. The data was taken in the so-called wobble mode [1]. Energy threshold

Einr approx. 700 GeV. The cuts were optimized for pointlike sources with Crab Nebula data.

Figure 2. The num-

o
w
ber of events versus the | ccra observation of 151426 (1999 and 2000) ©

[ preliminary
« on source events

— background

squared angular distance
AB? to the source positi-

number of events
8

on is shown: black points:
data, broken blue histo-
gram: background, blue li- r
ne: mean background, ver- w |
tical green line: signal regi- ’
on. A clear excess for A2
< 0.012 is visible, corre- o
spondingto 5.7 .

001 002 003 004 005 006

angular distance A®” in deg®

42.68

42.58

42,78~

LB s s

T

excess matches position within 35 arcsec

Figure 3. Mean direction
with errors of the HEGRA
excess (red), position of
1ES1426 (blue), HEGRA
angular resolution (black
circle).

The HEGRA measure-
ment matches the position
of 1ES1426 by approx. 35
arseconds, clearly within
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The BL-Lac 1ES1426+428 (z=0.129) has been detected with approx. 5.7c (1999+2000). This is the BL-Lac at largest distance observed
so far in the TeV energy range. The mean direction of the excess matches the source position within 35 arcsec.
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Figure 4. Spectral energy distribution of the cosmic back-
ground radiation (CBR). Measurements and models.

1 (blue): LCDM model of Primack [2] rescaled (factor
2) and sub-micron part suppressed in order to get better
agreement with the HST data (agrees with revised calcula-
tions of Primack)

2 (yellow): LCDM model (without any scaling)

3 (red): Eye fit
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Figure 5. Attenuation of the ~-flux due to the interacti-

on with the CBR through the process yrey + Y1 —
ete™, for Mrk-501 (z = 0.03) and 1ES1426+428 (z = 0.129)
for models 1 and 3 of Figure 4. The optical depth = is for
1ES1426+428 already at 1 TeV very large (= = 3.3 for mo-
del 1).
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Figure 6. The differential energy spectrum of 1ES1426+428 (149 events):
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HEGRA data with error bars
power law fit of the HEGRA data with E =25,

initial (source) spectra assumed to coincide

with the X-ray spectrum (power-law with
spectral index -1.92)

after absorption (normalized to the data at 1TeV)

calculated for diffuse background model 1

in Fig. 4, (Hubble constant Hj = 60 km/s Mpc)
calculated for a value of CBR-flux/H,
decreased by 30%

The HEGRA preliminary spectral analysis shows a good agreement between the X-ray and gamma-ray spectra (within the one zone SSC model)
taking into account significant intergalactic v~ absorption, and favors rather high near infrared fluxes at the level of 20 nW/m? sr at 1 micron.

1ES1959+650 (z = 0.048)

A preliminary analysis of the HEGRA data shows evidence (4o0°) for
an excess of TeV ~-ray emission from 1ES1959. The analysis is still
in progress.
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