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S. Hunter, GLAST meeting, Oct.2004

GeV gamma-ray sky by EGRET

Aigh latitude (halo?)

Galactic ridge

Tangent points of the local arm Inter-arm region




The Galactic Diffuse

S. Hunter, GLAST meeting, Oct.2004

Emission

Straight forward integral over the line-of-sight:

Galactic cosmic-ray distribution of
electrons and nucleons (+ He, heavies)

\

Galactic matter distribution of
atomic, molecular, and ionized hydrogen
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Synchrotron emission is not significant

[phecm™@ s™ sr* GeV™]

Low-energy photon energy density
cosmic microwave background,
Infra-red, visible, and ultraviolet
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The hard part: determining the 3-D matter, ISR, and CR distributions.



Grenier, Casandjian & Terrier, Science 307, 1292 (2005)

Clouds of dark gas (390)!
with N(H) column-densities
comparable to N(HI) and
2N(H,)

3EG persistent EGRET sources new persistent EGRET sources
Hartman '99 Casandjian '05
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We have to rely on ground-based
observation at TeV energies
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Ground-based observation of gamma-rays
by atmospheric Cherenkov telescopes

O Cherenkov angle eoming
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Rejection of cosmic-ray background by
imaging method
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Imaging analysis
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D.J. Fegan, J.Phys.G, 1997
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R.Ong, rapporteur talk, ICRC2005

VHE Experimental World

MILAGRO

VEATAS

CANGAROO




“CANGAROO”

" Collaboration of Australia and Nipponfora —
- GAmma Ray Observatory-in the Outback
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CANGAROO team

N

O University of Adelaide gyl
O Australian National sy

O Kitasato University' °
O Shinshu University @

University - o Institute of Space and
O lbaraki University @ Astronautical Science @
O Ibaraki Prefectural | O Tokai University @
University | @ o ICRR, University of
o Konan University @ Tokyo . |
O Kyoto University @ O Yamagata University @
O STE Lab, Nagoya - O Yamanashi Gakuin
University ®  University ®
O National Astronomical = O National Inst. Of o

Observatory of Japan Radiological Sciences
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Briet history of CANGAROO

OO0OO0oOoo0ooooaoOano

1987:
1990:
1990:
1992:
1994
1998:
1999:
2000:
2001:
2002:
2004:

SN1987A

3.8m telescope

ICRR-Adelaide Physics agreement
Start obs. of 3.8m tel.

PSR 1706-44

SNR1006

/m telescope

Upgrade to 10m
U.Tokyo-U.Adelaide agreement
Second and third 10m tel.

Four telescope system
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Why Woomerar

O NZ: too wet, not
many clear nights

o Woomera:

= Former rocket range
and prohibited
area...infra-structure
and support

= Adelaide group was
operating BIGRAT

BIGRAT
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CANGAROO-II telescope

O Upgraded in 2000 from e
7/m telescope completed
In 1999 i

O 114 x 80cm CFRP mirror
segments

P

Focal length 8m
Alt-azimuth mount
552ch imaging camera

Charge and timing |
electronics =

O O O O

(March 2000) 14




SNR RX J1713.7-3946/(G347.3-0.5
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CANGAROO-I (Muraishi et
al., A&A 354, L57, 2000)

CANGAROO-II (Enomoto et
al., Nature 416, 8232002)
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Spectrum of RX J1713.7-3946

Reimer & Pohl, A&A 390 (2002) L43
Butt et al., Nature 418 (2002) 489

Reimer et al.: Mo hadronic TeV ~-rays from SNR RX T1713.7-3946
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Enomoto et al., Nature 416, 823 (2002)
Moriguchi et al., astro-ph/0506489

Correlation with CO -1
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Blue: TeV
(CANAGROO)

Green: GeV (EGRET)
Red: X (ROSAT)
2 IR (IRAS)

Black: CO (Nanten)

17



M.Punch, 3rd Conf. on Frontier Science, Villa Mondragone, 2004

HESS PHASE-| ESSENTIAL CHARACTERISTICS

i TRy
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* Four-Telescope network

e Sited in Namibia, 23°S, 15°E,
1800 m altitude

et

» Telescope separation: 120 m
» Telescope Structures
e Mirror dishes: 4 x 107 m’

» Diameter: 12 m, Focal length: -

* Mirrors

* 380 x 60cm circular facets
« PSF after alignement (r__ )
= Bl

3' / 0.38 mrad on axis

* Pointing precision 8”
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H.E.S.S.: Aharonian et al., astro-ph/0511678

Correlation with CO -2 . .. 0.

F. Aharonian et al.: The y-ray supernova remnant RX J1713.7-3946 15
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Fig. 17. Left panel: Shown are the intensity distribution of CO (J = 1 - 0) emission (Fukui et al. 2003) (linear colour scale in units of K km s,
truncated at a value of 23 to highlight important features), derived by integrating the CO spectra in the velocity range from —11 km s™! to
—3 km s7! (which corresponds to 0.4 kpc to 1.5 kpc in space). Overlaid are coloured contours of the H.E.S.S. gamma-ray excess image. The
levels are labelled and linearly spaced at 30, 60, and 90 counts. Note that the image is shown in Galactic coordinates. Right panel: Azimuth
profile plot, that is, number of counts as a function of the azimuthal angle, integrated in a 0.2°-wide ring covering the shell of RX J1713.7-3946
(dashed vellow circle in the left-hand panel). Plotted are the H.E.S.8. gamma-ray and the NANTEN data set.
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H.E.S.S.: Aharonian et al., astro-ph/0511678

Electrons or protons? o 11713 73046
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Fig. 19. Broadband SED of RX J1713.7-3946. The ATCA radio data i
andASCAX—raydata{Hiraga2{}05)forthewholeSNRareindicated, il Lol Lol Lol L 1ol L 11
along with the H.E.S.S. measurement and the EGRET upper limit. 10° 10" 10" 10" 10"
Note that the radio flux was determined in Lazendic et al. (2004) for Energy (eV)

the northwest part of the shell only and was scaled up by a factor of
two here to account for the whole SNR. The synchrotron and IC spec-  pis. 20. H.E.S.S. data points plotted in an energy flux diagram. They
tra were modelled assuming a source distance of 1 kpe, an age T of = : . :

shaded grey band is the systematic error band for this measurement

1000 years, a density n of 1 cm™, and a production rate of relativistic . .
electrons by the acceleration mechanism in the form of a power law (see Sect. 3.2). The black curve is the best fit of a power law with ex-

of index @ = 2 and an exponential cutoff of £, = 100 TeV. Shown ponential cutoff to the data, extrapolated to lower energies. The dashed
are three curves for three values of the mean magnetic field: 7 uG.  blue curves is the same function, but it takes the #° kinematics into ac-
9 uG, and 11 pG, to demonstrate the required range of the B field  count. The EGRET upper limit from 1 GeV to 10 GeV is plotted as
strength for this scenario. The electron luminosity is adopted such that .4 o0

the observed X-ray flux level is well matched. For the three magnetic

field values the luminosity L. is L. = 1.77 x 10°7 erg s™! (7 uG), 20
Lo=1.14x 10" erg s (9 uG), and L, = 0.81 x 107 erg s™! (11 4G). — Protons favored (’))




H.E.S.S.: Aharonian et al., astro-ph/0511678

Spectral variation: not seen

. RX J1713.7-3946
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Fig. 14. The image illustrates the results of the spatially resolved spectral analysis. Left part: Shown in red are gamma-ray excess contours
from Fig. 7, linearly spaced at 30, 60, and 90 counts. Superimposed are the 14 boxes (each 0.26" x 0.26° in dimension) for which spectra were
obtained independently. The dashed line is the 0.65° radius circle that was used to integrate events to produce a spectrum of the whole SNR.
The photon index obtained from a power-law fit in each region is colour coded in bins of 0.1. The ranges of the fits to the spectra have been
restricted to a maximum of 8 TeV (see Table 2 ). Right part: Plotted is the integral flux above 1 TeV against the photon index, for the 14

regions the SNR. was sub-divided in. The error bars are + 1o statistical errors. Note that systematic errors of 25% on the flux and 0.1 on the
photon index are to be assigned to each data point additionally.
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Galactic Center/Sgr A*

Declination (J2000, deg)
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267.0 2668 2666 2664 2862 266.0
Right Ascension (J2000, deg)

CANGAROO-II (Tsuchiya
et al., ApJ 606, L115, 2004)

3EG J1744-3011 *,

H.E.S.S.: W.Hofmann,
ICRC2005
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Dark matter signal from Sgr A*?
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Fig. 2. A summary of data and best-fit models for WIMP annihilation from the
Galactic center: HE.S.S. (open triangles), CANGAROO (open boxes), EGRET
(solid and open circles), 10m Whipple telescope of the VERITAS collaboration
(solid diamond).

Horns, Phys.Lett. B607 (2005) 225
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PSR 1259-63/SS2883

(i) aligned disc to the orbital plane

------- model (i) and interaction throughout the
————— model (ii) orbit
— model (i)

(i) mis-aligned disc and interaction
in the —200-day period around
periastron (z), during which the
radio emission is depolarized

(iii) mis-aligned disc and interaction
in two short periods, [(7-18 d)
~(r—~ -8d)] and [(r+12 d) — (r
+22 d)]
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CANGAROO-II: Kawachi et al., ApJ, 607(2004) 949




B. Aschenbach, Nature, 396, 141 (1998)

SNR RX ]0852.0-4622 (G266.2-1.2, Vela |r.)

9 h 00 min 40 min 20min 0% h 00 min
0.1-2.4 keV
_4qe 4P
=y
g —439| —43"
=)
£
E —4F —46°
=
=
9P |4

09 h |5 min 50 min 25 min 0B h 00 min -

Right ascension (2000.0)

Figure 1 Rosat alksky survey images of the Mela SNR and its surroundings.
Angular resolution is 1 arcmin half-power radius; mean exposure is 993 s, The left-
hand image was taken for photon energies 0.1 < £ < 2.4 keV: surface brightness
increases from dark yellow to white by a factor of 500. The right-hand image is for
photon energies =1.3 keV Most of the Vela SNR X-ray emission which dominates
at low energies had disappeared. At the centre, the synchrotron nebula around
the vela pulsar remains visible as well asthe 35W beam-like structure, and at the
very northwest (upper right) the bright Puppis-A SMR can be seen. The new shell-
type SMR RX JOB5E2.0 — 4622 shows up in the lower left. East of RX J0B52 0 — 4622
hard X-ray photons from the D/D" vela SNR shrapnels are seenwhich, however,
are associated with a much lowertemperature spectrum than RX JOBs2.0 — 4622
(ref. 14). For X-ray spectral anabysis, RX 108520 — 4622 was divided into two

09 h 00 min 40 min 20 min 08 h 00 min

>1.3 keV

Y, !

=3
= a3 -43
=
= —45° —46°
3
[

—49° {—q07

08 h 15 min 50 min 25 min 08 h 00 min

Right ascension (2000.0)

regions, one containing the bright northern limb section (1) and the other one (r)
excluding the northern and southern limbs. Spectral fits were performed with
either powerdaw models, optically thin thermal emission equilibrium models
(Raymond-Smith models) or combinations of both. Solutions with a reduced
¥ =1 for region r are obtained only with a twotemperature model with
KTy = 01495 ke kT .; = 2545 keV. The spectrum of the northern limb can
be fitted by either & simple power law with index «= — 269, or a two-
temperature model with kT, = 021753 kel kT, = 4745 kel The presence of
low-temperature components may partially be due to a residual, uncorrected
contribution from the much softer Vela SNR. The total, absorption-corrected flux
of the hightemperature componentsisF 0.1-24keV)=3 x 10" Y ergecm ~*5
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SNR RX ]0852.0-4622

-45.0

-46.0

-46.5

Declination (J2000, degree)
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45.5[
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CANGAROO-II: Katagiri et al.,
ApJ, 619, (2005) L163

Dec (deg)

08h50m

09h00m
RA (hours)

Fig.2. Count map of 9y-rays from the direction of
RX JOR52.0—4622 after background subtraction. The data are
smoothed with a Gaussian (o = 0.17) representing the angular
resolution of the instrument. The point spread function (PSF)
is indicated by a circle. y-ray features smaller than the PSF
should not be considered as real. The lines denote equidistant
contours of smoothed (o = 0.1%) X-ray data from the ROSAT
All Sky Survey, with energies restricted to above 1.3 keV. The
position of the neutron star candidate AX JO851.9-4617.4 is
marked with an asterisk. The axes show J2000.0 equatorial co-
ordinates.

H.E.S.S.: Aharonian et al., AA
437, L7 (2005)
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Correlation with CO

Dame et al., ApJ 547, 792 (2001) Moriguchi et al., PASJ 53, 1025 (2001)
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— Need detailed study 27




CANGAROO-II results: summary

Signal Publish

H.E.S.S.
O SNR RX J1713.7-3946 O Nature’02 O
O Blazar Mrk421 O ApJL’'02 O
O Starburst galaxy NGC253 O A&AL'03 7
O SNR SN1987A v ApJL’03 v
O Galactic Center O ApJL’'04 O
O Pulsar binary PSR 1259-63/S52883 WV ApJ 04 Ov
O SNR RX J0852.0-4622 (Vela Jr.) O ApJL’05 O

Signal: O detected, ¥ upper limit, v: variable 28



CANGAROO-IT & -II1

CANGAROO-II

CANGAROO-III
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CANGAROO-III: 2004 March




Basic specifications ot telescopes

O Location:
= 31°06’'S, 136°47'E
= 160m a.s.l.
O Telescope:
» 114x 80cm¢ FRP mirrors
(57m?, Al surface)
= 8m focal length
= Alt-azimuth mount

0o Camera:
= T1l: 552ch (2.7° FOV)
= T2,T3,T4: 427ch (4° FOV)

O Electronics:
= TDC+ADC




Construction of CANGAROO-III

1999
6

2000 2001
3

2002

2003
.

2004
3

T1
T2
T3
T4

3 1w

4-telescope stereo

O : Construction
@ : Observation start
@ : Expansionto 10m

== . ObServation
— : Tuning

32



Stereo observation

IACT-A

Penetrating Point

H

Inters

|ACT-BW

Shower Direction

Camera-A

point

92

Nv)

Camera-B

Angular resolution

Entries/bin

0.25deg — 0.1 deg

Energy resolution

30% — 15%

Better S/N (no local muons)

| e2distribution
" (Simulation)

-~
-
o

e
-

).05

0.5

33

0.25
02 [deg?]

0]



R
amp‘_e Of 4——f()ld Sterco cvents
T Event Display2 AR

T1 ADC T2 ADC

o F 60

r 20[

: C ‘50
-5 = L

i 101~ _la0

L o .= (=30

L ] C
150 C

- o 10 —20

. B 10
201 0L

N N B S S R A A R e B P

0 5 10 15 -20 -10 0 10 20
T3 ADC T4 ADC

101
20 201

80
100 10 s

Is0
e o Data.:

L L L | - -

- -

- Tt - " 2004
10 spmpmlm A0 " I

- - - -

: -t : . s March
200 200

b B v e v 8 e el a ey By iy I P EPRNITI R RN e P

20 10 0 10 20 20 10 0 10 20




Stereo analysis: in progress

O Inconsistency with H.E.S.S results on some
sources

— New observations with CANGAROO 111
Efforts for advanced analysis procedures

O Measure more optical parameters

= CCD measurements of spotsizes and stars
O Use muons for calibration

= Tune Monte Carlo simulation

0 Use the Crab as the standard candle

= Flux obtained with Monte Carlo simulation is compared
with those reported by other groups

O Independent teams within the collaboration are
working:
= Results, especially detections, are double-checked

35




Number of Entries

15 new TeV sources
+ 3 known

Scale height:
0.3° rms
molecular gas

it
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it
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- Mew VHE sources ]

H.E.3.5. Galsste Scan Senstiity
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3 2 10 1 23
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H.E.S.S. Highlight:
Galactic Plane Survey

W.Hofmann, ICRC 2005, Pune

»w S. Funk, OG 23
»w A. Lemiere, OG 23
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HESS l’esults W.Hofmann, Cherenkov2005

H.E.S.S. —
and the “known” sources .

Southern hemisphere TeV sources

Object Current status

PSR 1706-44 | H.E.S.S.: limit well below old flux asa

Vela pulsar H.E.S.S.: limit well below old flux

SN 1006 H.E.S.S.: limit well below old fluX asa in press
NGC 253 H.E.S.S.: limit well below old fluX tobe subm.
Gal. center H.E.S.S.: >30 g, spectrum differs asa

RX J1713 H.E.S.S.: >30 g, spectrum & flux similar nature
PKS 2155 H.E.S.S.: >100 o, variable source asa
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2004 March

Data

Cluster

13

1) clustering
2) Rx¢ (arc length) >2degerad
3) Small 2 (good fit)
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R.Enomoto et al., ApJ in press (2005)

Muon events (2)

%Fﬂﬂﬂ #IllIIII|IIII|||II|IIII|IIII|IIII|II%
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‘Eé 5000 F - Local muons:
2 4000 = Cherenkov angle —1.3°
000 £ . or
— 1 1 -
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E 1 . Curvature —1/1.3°
1000 = &+ 7 -
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Curvature (1/degree)
Fic. 2.— Curvature distribution for the circular fitting results

of all events for T3. The solid histogram is for all events and the
dashed one for the selected events (with the vertical scale multiplied
by 5).
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Muon parameters compared with Monte Carlo
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Time variation of Size/Arclength

T2 start T3 start T4 start

c 8t
<)
N
5 w| "™ -, " T4
O ol T 1T s
% u .....===.l:lll-. ::Il.. T3
D 40 “ R g o w nf.e
N T2
h e '
{000 1260 1400 1600 1500 2000
Diivs from 2000
2003 2004

eMonitor of total light conversion efficiency
eGradually, Size/Arclength is decreasing (—5% / year)

eMirror degradation due to dust etc.
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Unfortunate situation for the Crab

!

Showers
from the

O The oldest T1 has
higher energy
threshold and bad
efficiency for
stereo observation

O Only T2/T3/T4 are

used for stereo
analysis

O Stereo baseline

becomes short for
the Crab
observation at
large zenith angles
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Large zenith angle observation of the Crab

Gamma-ray

Higher energy threshold —1TeV

Bad intersection accuracy
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IP constraint fit

O

w GARM

'y (Width(x,y)J2 +£Arm|ength(x,y) —<Arm|ength>]2

Telescopes

Search intersection point (IP) by

minimizing x2 so that width along % Monte Carlo
shower axis to be minimum and & 2500 0 !
armlength to be near the expected Blank - After IP fit
value (<Armlength>=0.75, Mesh “§2000 Hatehad “ Befora 1P fit
size 0.025°) I
E 1500 L
Intersection point Z _\Q
10007
T2 Arm-length
T3 Arm-lenght 5 " N
ource posiion
500k
T3 distance \ \ T2 distance %%
AT s

image by T2 0 005 0.1 0.15 02 0.25 0.3 0.35 0.4
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v/h separation by Fisher discriminant

O Linear combination of image parameters (Xx;)

F = Ziaixi

O Difference between signal (y) and background (h)
D=(F,)-(F,) L.

O Determine o; which maximize separation (solvable
using correlation matrix) h

O

S=(D)"I((D-(D))’)
O With calculated o; for a known source, the

(appropriately normalized) combination F could
be the “Fisher discriminant” for other sources.

O We use widths and lengths of multiple telescopes
for image parameters.

R.A. Fisher, Annals of Eugenics, 7 (1936) 179
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Crab signal

R.Enomoto et al., ApJ in press (2005)

Number of Events
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Crab spectrum
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Fic. 17.— Differential gamma-ray fAux from the Crab Neb-
ula as a function of energy. The red line is the HEGRA re-

sult (Aharonian et all[2000) and the green is the Whipple result Angular resolution ~ 0.23 deg
(Hillas et al][1998).
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Vela pulsar/nebula
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Cen A: the nearest AGN S. Kabuki

0.25°

CANGAROO-MI
Angular
resolution

<Elliptical

eRadio galaxy

eFanaroff-Riley type |
«“Misaligned” BL Lac (— 60°)
eDistance 3.5 Mpc (z=0.00183)
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term time (T2-T3) | time (T2-T4) | angle E
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2004
Total 1047 min | 882 min 0 '



http://www.ipac.caltech.edu/2mass/gallery/cenaatlas.jpg
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Observation of the Galactic disk

M. Ohishi
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Galactic disk scan result |, ...
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SNR RX JO8520—4622 In preparation

T2 & T3 wobble
1,204 min. (2004 Jan/Feb)

*Off region: Vela or out of SNR
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T.Tanimori et al., ICRC2005

SN1006 (G327.6+14.6)

*NE-rim pointing (2004 May)
X-ray T2, T3 & T4 long ON/OFF
image _ _
(ASCA) 1,625 min. ON, 1,738 min. OFF

T2 & T3 results on likelihood

*Independent analysis (Fisher disc.)
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T.Tanimori et al., ICRC2005

PSR 1706-44

*Pulsar pointing (2004 May)
T2, T3 & T4 long ON/OFF
1,625 min. ON, 1,738 min. OFF

X ray(Chandra)

T2 & T3 results on square cut

*Independent analysis (Fisher disc.)
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R.Ong, rapporteur talk, ICRC2005

OG 2.7: New Experiments

Cherenkov Telescopes

1. VERITAS [Holder]

«  4x12m telescopes for Kitt Peak site —»
(20086).

« 2 telescopes operated this fall at
Whipple Base Camp.
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R.Ong, rapporteur talk, ICRC2005

OG 2.7: New Experiments

—— Cherenkov Telescopes —

2. HAGAR [Chitnis]

+ 7 telescopes by late 2006.
*  Hanle site, 4200m a.s.l.
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R.Ong, rapporteur talk, ICRC2005

OG 2.7: New Experiments

Cherenkov Telescopes

4. HESS-II [Vincent]

+  New 28m telescope.
+ 2048 pixel camera.

MAGiC |
"?{»
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R.Ong, rapporteur talk, ICRC2005

The VHE Sky - 2005

+ 8-15 add. sources
in galactic plane.
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TeV Source Catalog

| Mame | rRA | Decl | GL | GB | Claim || Comment Mo
[MEC 255 [11.888 |=52882|97.5362 | 5795402, "H |[Starburst Gal., z=0.00080 1
SOEG, 35.66506 43,0055 140143 [ 6.757 [Cr Q=0 z=0 444 =
PSROSS1 +21 5563285 [z2.01 445 1 84.557 | [5.785 | [Wary Crab pulsar-nebula 3
PEROGS5—45 128.8560 [—45.1 766 | [263.562 [—=.787 [C1. "H “wela pulsar 4
| aoes2 o—aGzz [132.2458 | 45,6333 [265.385 |—1.181 |Gz, H [ShR, G266.6—1.2, Wela Jr. [=3

- bk 421 [166.1135 [35.20883 1 72.832 |65.031  |[Mary [®EL, z=0.CG1 &
Cen o 1703 32 |e0a233 | [zoz.0a (0336 ] H—rans birary 7
[F=rd 1877060 1239112283775 [74.491  |[H Radio galaxy, =20 004356 g
PER1 265065257883 1966087 [—63.8357 | [304.184 [—oooz |[H PESR<Be birars o
|HESS 1 scGE—631 [196 7642 | 631986 [304.241 | 03556 |[H |l 1o
[ az6+a2s [217.1354 [42.67361 [77.42  |64.898 |[Mary [=BL, z=0129 [11
[ShH oo [z25501 2 |—41.8962 327514 14642 [C1, "H  ||SKHR, G327.6H1 4.6 =
rASH 552 coa 5oz [S21 575 3205301 192 (o1, H SMR, GI204—1 .2, HESS - H 514521 13
HESS HE14-518 243.5670 [—51.8442 | [331 497 o524 |[H 14
HE=S . H 61 6—506 2441033 508964 | (332 394 (w0140 |[H PSR N 61 750657 15
[HESS N 640465 [z501 828 | 4655318 (338517 | 0021 |[H 533685007 =
[Bkin S0 [253.4672 [39. 76004 |63.5 [35.859 ||Marw [=BL. z=0054 7
PSR 7O6—44 CET. 426 |[—44. 45825 (3431 —=583 |[c1, "H IEG.-H 710—4439 15
BErH 715 75045 e 425 297667 (347 5346 (0498 (O, o2 H[EMR, G347.5305 19
Sor Ak 266,41 69 [—22.0075 | (359,944 [0 ods [C2, v H |[Galc [Rogers et al1894 Ap. ME54L65] (20
|SO o+ [z66.8467 281617 0572  |oo7e  |[H [ShR |21
[HESS Heca-—216 27115328 216015 8408|0027 |[H |SE.7—01 / WEo? ==
HESS H81=3—1 78 2734070 |1 784z 12813 |[—oos4 |[H SR A3 8131 78 ASPS273.41 7.8 23
HE== N 875137 76,5160 137633 1 7.820 [—o7F43 |[H S18.0—07 7 =4
HE=S= .H 826145 765626 (1458783 16882 [—1.282 |[H LS 5069 25
|[HESS .1 E54—0a7 [z¥8. 7104 | 57533 |23.268 | Q528 [H |G23.5-05 7 v 7 F=ls
|[HESS . Hes7-—o50 2704270 | 60275 |2B206 |—C121 |[H |G25.5+00 7 |27
[1ES1959+650 [zo0.9094 |§5.1 4852|9500 (17.67  |[LL W HC |[XBL, z=00458 |25
P rH=200s—480 3023721 488219/ 350386 [—22.611 | [H =BL, =0 071 20
Teyw JPOas+41 30 S0a.0eoz (41 s0e3s | [anssa 1074 HC UnlCx Chyeg OB27 30
Plr=21 55—504 Szo. 7169 [—snzess 1773 [S2za6 D H =*BL, ==0111 7 3]
[Cas A [z50E52a Bas154 111.736 =13 |[HC [SrR, G111.7—2.1 ict=
[BL Lac [3306807 [42.27775 |9259 | 1044 |Or [z=00EE6 |23
[1ESz544+514 [z56.7702||51. 70497 112821 | —2.0906  ||w [®EL, z=0.044 =4

Clairm: v Whipple, &1 CARNGAROCHL, &2 CARNSGAROO-O, O Durlbam, Cr: Crirmea, HS: HEGRA ST, H HES. S, TH:

HES. S, upper limit

http://www.icrr.u-tokyo.ac.jp/—morim/TeV-catalog.htm

A= of Decamiber O, 2005

Compiled by b ko

60



R.Ong, rapporteur talk, ICRC2005

Source Counts
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“Kifune Plot”
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Summary

@
AR
-~
CANGAROO I1I

O

Detection of TeV gamma-rays from supernova remnants are confirmed,
giving evidence for supernova origin of cosmic rays.

CANGAROO-III 4-telescope stereo atmospheric Cherenkov telescopes are
observing sub-TeV gamma-rays since 2004 March.

Stereo analyses are being developed using local muons for calibration, and
the energy spectrum of the Crab is consistent with other results.

Observation of Vela pulsar showed no gamma-ray signal, but there is a
hint of signal in the Vela X nebula.

Preliminary results on Cen A and the Galactic disk show no gamma-ray
signal. SNR RX J0852.0-4622 appears as extended source, and the
morphological study is progressing.

Observations of SN1006 and PSR1706-44 were made by using CANGAROO
111 telescopes. Preliminary analyses appear to show no significant signals,
which may suggest upper limits lower than the CANGAROO-I fluxes
obtained several years ago.
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