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Overview

= Panoramic view

Z00m on
= M87
= PKS 2155-304
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12 TeV AGN
4\/)\ } 4; ] /'{ YJ\

AGN z Discovery Year
Cen A 3.8 Mpc H.E.S.S. 2008
M87 0,004 HEGRA 2003
Mkn 421 0,030 Whipple 1992
PKS 0548-322 0,069 H.E.S.S. 2007
PKS 2005-489 0,071 H.E.S.S. 2005
RGB J0152+017 0,080 H.E.S.S. 2007 \
PKS 2155-304 0,116 Mark VI 1999
1ES 0229+200 0,139 H.E.S.S. 2006 4
H 2356-309 0,165 H.E.S.S. 2006
1ES 1101-232 0,186 H.E.S.S. 2006
1ES 0347-121 0,188 H.E.S.S. 2007
PG 1553+113 >0.250 H.E.S.S. 2006
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TeV AGN Type

RAOXZ

z Type éﬁ
Cen A 3.8 Mpc FRI j
M87 0,004 FRI g

Mkn 421 0,030 HBL
PKS 0548-322 0,069 HBL wel/
PKS 2005-489 0,071 HBL :
RGB J0152+017 0,080 HBL /

high+var. polarization superluminal motion i Log v [Hz]
= PKS 21 55'304 0, 1 1 6 HBL i v i rapid vanabjl:;:s;?/,;inat:::}m:rs?:: emissio /é’ \ \
1ES 0229+200 0,139 HBL . v o e
H 2356-309 0,165 HBL | i o rano s Y
1ES 1101-232 0,186 HBL ...

1ES 0347'121 0,188 HBL [Opentoru;c,? \? EE SSRA - Qﬁrmmallobe};{.
PG 1553+113 50950 HBL oV YA m

i FRI - FRII

FIR Sey
? 1
Sey
2

radio loud - low lum radio quiet radio loud - high lum

< ! lowlum  high lum
23 Z'1 Srvﬂ 900/0 10“/&
/ 10EWH - “ ~ el :
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No Variability seen
f - "3VHEAGN [

Cen A (0.8% Crab)

AGN z FluxVar. . 50¢in 115 h, 4 years — Aharonian et al, to
Cen A 3.8Mpc not seen be submitted

PKS 0548-322 0,069 not seen PKS 0548-322 (1.40/0 Crab)
« 5.80in 24 h, 3 years - Superina, Benbow et

~ al., Proc 30" ICRC, 2007 \
1ES 0229+200 0,139 not seen
N\ 0 A
»1ES 0229+200 (1.8% Crab)
« 6.60in 42 h, 2 year - Aharonian et al., A&A,
3 / r | 475, L9, 2007
| S

» < \ | am—
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Long Term Varlablllty

< A 4 4\
5 VHE AGN
\ ) PKS 2005-489 (obs: 2005-2007)
AGN "z  FluxVar. - Monthly variability 2006: Costamente, et al.,

Proc 30" ICRC, 2007
RGB J0152+019 (obs: 2007-2008)

Monthly variability: Aharonian et al., to be
PKS 2005-489 0,071 year submitted

RGB J0152+017 0,080 th
q Mot H 2356-309 (obs: 2006-2007)
Month variability 2006: Costamente, et al., Proc §

H 2356-309 0,165 month 30%" ICRC, 2007
1ES 1101-232 0,186 vyear _ A
PG 1553+113 >%250 year *  2%Crab 2004-2006 - Upper Limit 2007
/ ) PG 1553+113
~ D:  Flux 2006 = 3xFlux 2005 (MAGIC and H.E.S.S.)
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Short Term Varlablllty

A Y 4 -'
‘) \ ) <« 3 VHE AGN s
AGN z |:|ux)\/ar_ M 87: nights scale

M87 0,004 days scale HESS, MAGIC, VERITAS

Mkn 421 0,030 intra-night
Mkn421: 15 minutes

_PKS 2155-304 0,116 minutes * >100c in 15h, Flare 2004
'‘PKS2155: At=3 min A
 Flare 2006

/} 4’8/ b\ 7 4L‘(
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Spectral shape : Power Law

\} \ ) <\.CIN/CIE =1 (EA/l TeV)-,F f
- E 1TeV)T

AGN

Cen A

M87

Mkn 421

PKS 0548-322

PKS 2005-489

RGB J0152+017
-PKS 2155-304

1ES 0229+200

H 2356-309

1ES 1101-232

1ES 0347-121

P(% 1553+113

2009-02-06 Rencontres de Moriond

z
3.8Mpc
0,004
0,030
0,069
0,071
0,080
0,116
0,139
0,165
0,186
0,188
>0.250

>

r

-2.8
-2.3

-2.8
-4.0
-2.9
-3.4
-2.5
-3.1
-2.9
-3.1
-4.6

~10°
L]

L]
()

:;':.‘I{I'"
&

m

siﬂr"

=]

T
10"

1n13

1””

-
o

4

s

=
i

ROTSE & N

e

i

A RXTE

TTTTIlI TTTTT11]'|' TTTTTTlT[ TTTTTTHI TTTTTTIT[ LI RLALL

b o d
- B
15

s i i i ].: I.J L
1 1w 10 10

D . A

Lucie Gérard for the H.E.S.S. collaboration

L]




Constraining the EBL
l'g <‘ > ‘/J\

N
}\
‘ \ 0.22 0.73 E (TeV)
T T T T T =
AGN Z I : ,:+UV ".
100 |- ;I
E |
~ |
= |
i)
= 10 |
1 oA
1ES 0229+200 0,139 -2.5 i / P L
H 2356-309 0,165 -3.1 /’ dl i
1ES 1101-232 0,186 -2.9 1 |ross
1ES 0347-121 0,188 -3.1 -

A[m]

Aharonian et al., Nature, 440, 1018, 2006

F > < N ¢

2009-02-06 Rencontres de Moriond Lucie Gérard for the H.E.S.S. collaboration



Curved spectral shape

@ Ect=3.1(+0.5 -0.4)5t2t£0.95)s TV = :
0r Twe 2004 Mkn 421
: 11 . n
) \ Aharonian et al. , A&A, 437, 95, 2005 I ‘0\\ HE.S.S
— < % 102 ..
i3 \.\‘.\
w107 .
AGN z Mean Flux T o
. %
; 10 f\
lo-m 3 _‘-..\
Mkn 421 0,030 50%-300% |
|
1 10
E/TeV
“PKS 2155-304 0,116 10%-700% B b LA
"§ SO N D s P IR R I 4. S
[P S N T N Ay LR P,
% S NS S U N 0 M. YO Y
™ 7.611.012110'“1“.m'25'1Te\."5'1
" . =275+005 [ =1.18 042 P F G
5 ;.-5256.?5 _
é ; ; R P
107 1
APC Energy (TeV)
/} Lenain et al., Proc y-2008
= ~ ~——
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Spectral evolution

R

Spectra harden when flux increases

* Mkn 421

4 — Long term
* Grube, PhD Thesis, 2007 (Whipple)
* Albert et al., Ap], 663, 125, 2007

{ — Short term
* Aharonian et al., A&A, 437, 95, 2005

< * PKS 2155-304
— Lenain et al., Proc. y-2008

|
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M87

Days scale variability

A o™
Et Feb. 2005 March 2005 Aptil 2005 May 2005
H.E.S.S. 2005 {. ‘
% h u
AT kY . S
2008 Multi ACT campaign | %. l g . + T

09/Feb 16/Feb 09/Mar  16/Mar 30/Mar  06/Apr 04/May  11/May ..

MAGIC/ VERITAS Aharonian et al., Science, 314, 1424A, 2006
|
(A) B __ #® VERITAS my @
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‘N“. - go - [ [ L]
% - on emission region Size

% (causality)

|
-]
'
.
f
Es
g

—
] ‘m
—
-y
|II

R<cAtd~508R

Schwarzschild

Dy ray [KEVIS
N

(=]
¥
H

2009-02-06 Renco.ntres de Moriond | Lucie Gérard for the H.E.S.S. collaboration 13



PKS 2155-304

Flux Variability

0 Ef_m*‘ 7 : N
Big Flare: JU|y 28 ~7 Crab ;5: > Preliminary
Aharonian et al, ApJ, 664L, 71A, 2007 \ 3
At ~3min os
H g E . . - \ . 0.4§ .
— constraint on emission region size (if causality) o - . 5 cmp oL,

Ch=sm=r==p= =g - =g-cpoqmmpm-p- kel s i sl s b e s ol ek ke o
&3940 53942 53944 53946 53948 53950 53952 53954

— PDS: compatible with red noise \

r — SF : G. Superina et al., Proc. SF2A 2008 K 4_ R
- Lorentz invariance effects excluded: "} E

Bep 1o see J. Bolmont talk : 22: :
g osi- Crabflux 4w, 4o, .
.

102
v[Hz]
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PKS 2155-304

Spectral variability

‘ 2005-2007 obs. : [0.2-2] TeV range (loose cuts, by flux) ‘

B
B o B

Spectral Index

w N B O @

107° 10°
Integral flux (E>0.2 TeV) cm?s

Lenain et al., Proc. y 2008
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PKS 2155-304

Spectral variability

‘ 2005-2007 obs. : [0.2-2] TeV range (loose cuts, by flux) ‘

B
B o B
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Spectral Index

W W
o o

et
B

et
W N

107° 10°
Integral flux (E>0.2 TeV) cm?s

Lenain et al., Proc. y 2008
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Flux >0.3 TeV

PKS 2155-304

* Quadratic
* Cubic : rules out 1 zon
T : K 15
10-9 |- éf’ - |
i &-\o !/
o
..-"';};\eo(
MID 53946
10710 - .E.S.S. vs Chandra
2><1|0"° I 4x1I0-'° I 6x1I0"°
Flux 0.5-5 keV
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e SSC model

Preliminary

log | (E>300GeV)[cm?s']
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PKS 2155-304

Multi-wavelength campaign with Fermi
(low flux state, ~4% Crab)

% ! + ' E No Correlation VHE/X-ray
3 oy = No Correlation VHE/HE

g HESIS (0.2-10 1I'eV ) . | | | _i

: e ' . ; : Correlation VHE/Optical
%: 4 + o 8 & :%
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PKS 2155-304

VHE/other A correlations

Presence Absence
hich ﬂuX lOW ﬂux
X' a Y/ VH E e egll., Proc y-2008 Aharonian et al., to be submited
: low flux high flux
O pt ICa I/ VH E Aharonian et al., to be submited Aharonian et al., to be submited
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Near Future

H.E.S.S. I

see Yvonne Becherini talk
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Summary

= 12 TeV AGN, 9 discoveries, 3.8Mpc — z>0.25
= VVariability
= Flux Variability — 3 minutes (PKS 2155-304)
= Spectra:
Hardening with increasing flux: Mkn 421, PKS2155-304
Complex behaviour: PKS 2155-304
= Flux Correlation
= First Optical/VHE: PKS2155-304 (low flux)
= PKS 2155-304: twofold behaviour
: = spectral evolution and multi A flux correlation

Nature of the differences between

quiescent state and high flux state
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