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Introduction

Very special moment in VHE Cosmic gamma-ray observation:

real revolution in consolidation of Cherenkov telescopes as

astronomical instruments

== transition from “HE experiments™ to “telescopic installations’
--> exploding interest in the astronomical community... !

)

Big observational step within the last year:

- quanfitative (tripling number of detected sources)

- qualitative (extremely high quality == unprecedented detailed
studies).

=> DOWN OF A GOLDEN AGE FOR CHERENKOV TELESCOPES !

--> concentrate on Gamma-ray astronomy with Cherenkov telescopes




Now:

witnessing the consolidation and
growth of VHE gamma astronomy
as one of the most active and
exciting pillars of high energy
astrophysics.



1- Today



VHE Experimental World
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State of the Art TeV Astrophysics ...
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—-|~ Gamma ray sources & their physics

1 Supernova remnants
1 Pulsar wind nebulae
1 “"Dark sources”

1 Binaries

1 Stellar winds

1 Galactic center

1 Active galaxies

. Hofmann - Texas Symposium 2006




The VHE y-ray Physics Program
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HESS Galactic Plane Survey
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SNRs (9)
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Category Name Discovery Observ.
SNR Cas-A HEGRA

SNR Vela Junior, RX J0852.0-4622 CANGAROO | HESS
SNR/Un-ID HESS J1640-465 (G338.3—0.0; 3EG J1639-4702) HESS

SNR HESS 1713-381, G348.7+0.3 ? HESS

SNR RX J1713.7-3946, G347.3-0.5 CANGAROO | HESS
SNR/PWN HESS J1804-216 (G8.7-0.1 / W30; PSR J1803) HESS

SNR HESS J1813-178 (G12.8-0.02; AX J1813-178) HESS MAGIC
SNR HESS J1834-087 (G23.3-0.3 / W41) HESS MAGIC
SNR/PWN/Un-ID HESS J1837-069 (G25.5+0.0; AX J1838.0—0655) HESS
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Supernova remnant shells

v-ray morphology = morphology in non-thermal X-rays

RX J1713.7-3946 ' - RX J0852.0-4622
alias Vela Junior
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PWN (8)

MAGIC Crab Nebula
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Un-IDs (Dark Source)

Category Source Discovery Observation
Un-ID TeV J2032+4130 HEGRA
Un-ID HESS J1303-631 HESS
Un-ID HESS J1614-518 HESS
Un-ID HESS J1702-420 HESS
Un-ID HESS J1708-410 HESS
Un-ID 3EG J1744-3011 ? HESS J1745-303

Name Possible counterpart ~ Type® Ty ffw Ni % fi frev/fx Referencef
HESS J052-463  RX J0852-4622 SNR 21 69 4 26 10 ~ (.7 1,23
HESS J1303- u 2410 W 20 <06 16 45
HESS J1514-5 PSR B1500-58 PWN 23 16 86 20 32 0.5 6, 7
HESS J1632- 4| AX J1631.0-4752  HMXB? 21 17 20 16 17 1.0 89
HESS J1640—-465 (3338.3-0.0 SNR 24 071 9% 30 030 24 8, 10
HESS J1713-307  RX J1713.7-3046 SNR 22 35 8 24 fid 0.065 11, 12
HESS J1804-216  Suzaku J1804-2142 27 048 2 03 0.025 19 8 13
HESS J1804-216  Suzaku J1804-2140 27 048 10 17 0.043 11 8, 13
HESS J1813-178 AX J1813-178 ! 21 089 110 18 070 1.3 8 14
HESS J1837-060  AX J1838.0-0655 23 14 40 08 13 1.1 8, 15
TeV J2032+4130 19 020 7 7 <020 L0 16
HESS J1616-508 ! 34 17 41 20 <003L( >5 ) Thiswork
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Binary Systems (5)

Category Source Discovery Observation

Binary PSR B1259-63 / SS 2883 HESS LS 5039
XRB IGR J16320-4751 HESS J1632-478 HESS
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HESS ]J1023-575:
amma rays from stellar winds ?

=2
=
&
"
s
L.
e
53]
rE 3
-
]

H.ES.S.

preliminary

MOST 843 MHz
I . I

1 J 1 1 1 [l |. 1 Il
10"25™ 10"20™
Right ascension (J2000)



A. MacFadyen
http://fwww.sns.ias.eduf~aim/columbia/columbia.htmil

WR20a:
Two ~70 M, WR stars

in 3.7 d orbit

Star Formation in RCW43 Spitzer Space Telescope = |RAC
NAZA 7 JPL-Cakech / E Churdwell [Liniv, of Wisconsin) gocd PO-DEa




O syst. error

Galactic Center
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-> Consistent with
SGR A* to 6’ and slightly extended.

-> No significant variability from year to minute
scales (in ~40 h obs. time distributed over 2 years)



Gamma ray spectrum
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—Very unlikely to be dark matter.

—Presence of a strong gamma-ray source outshines any

possible DM signal



Is it DM? p Spectrum

F need uncomfortably high neutralino masses
B need uncomfortably high boost factors

W 101 = B spectrum does not match
-;aE = but cannot exclude small DM contribution
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PRL, in press



The Galactic Centre Ridge

HESS

Galactic Centre gamma-ray
count map

Same map after subtraction of
two dominant point sources =>
Clear correlation with molecular
gas traced by its CS emission

3EG J1744-3011 ™,




The center of our Galaxy

Nature
Feb. 2006

Suparnova Ramnant GO.9+0.1
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! Is it DM? p Angular distribution
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VHE AGN: Where do we stand as of Feb 2007

Object Redshift Type 1* Detection

M 87 0.004 FRI HEGRA
Mkn 421 0.030 HBL Whipple*
Mkn 501 0.034 HBL Whipple* -> \/ery large flare (MAGIC)
1ES 23444514 0.044 HBL Whipple*
Mkn 180 0.046 HBL MAGIC
1ES 1959+650 0.047 HBL 7-Tel. Array*
PKS 0548-322 0069 HBL HESS. ~0.01 CRAB -very preliminary-
PKS 2005-489 0.071 HBL H.ES.S.
PG 1553+113 009 HBL H.E.S.S. (+ MAGIC)
PKS 2155-304  0.116 Mark VI -> \ery large flare (H.E.S.S.)
H 14264428  0.129 Whipple*
1ES 02294200 0.139 ness ~0.02 CRAB —preliminary-
H 2356-309  0.165 H.ES.S.
1ES 12184304 0.182 MAGIC :
1ES 1101-232  0.186 H.E.S.S. -> EBL constraint

—= 1ES 0347-121 O0.188 HESS ~0.03 CRAB —preliminary-

16 AGNs detected already + more coming soon...




Cosmological measurements
from VHE Gamma Ray
absorption



Extragalactic TeV astronomy

2 is filled with diffuse
galactic background light: sum
rlight emitted by galaxies
gh history of universe
a Rays absorbed by
ction with Background
ion fields
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W.Hofmann



1ES 1101-232 (z = 0.186)
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