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> TeV gamma-rays

A ~10 4m 2

W~10 -2sr

~1 m 2

~psr
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Cherenkov light from gamma -ray showers
Lateral distribution   &   Timing distribution
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Focal plane image

Gamma                      
Proton

Shower profile

Gamma                         Proton

Regular                        Irregular

Sharp                         Diffuse

a(image orientation angle)Ҝ ὂὐ ǯȪɱɜ ǵ ѩ
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Angular resolution

0.25deg ­ 0.1 deg

Energy resolution

30% ­ 15%

Better S/N (no local muons)

© S.Funk, 2005
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~10km



Base Satellite Ground Ground

Gamma-ray

detection

Direct

(pair creation)

Indirect

(atmospheric

Cherenkov)

Indirect

(shower array)

Energy < 30 GeV

(­ 100 GeV)

>100 GeV

(­ 50 GeV)

>3 TeV

(­ 1 TeV)

Pros High S/N

Large FOV

Large area

Good Dq

24hr operation

Large FOV

Cons Small area

High cost

Low S/N (CR 

bkgd.)
(but imaging overcomes this!)

Small FOV

Low S/N (CR 

bkgd.)

Moderate Dq
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Rene Ong, ICRC2005 OG2 rapporteur talk

VERITAS
2007
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TeV ẏ̱ɜɁɕ
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TeV ẏ̱ɜɁɕ
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TeV ẏ̱ɜɁɕ
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TeV ẏ̱ɜɁɕ
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TeV ẏ̱ɜɁɕ
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òKifune plotó

Jim Hinton, rapporteur talk, ICRC 2007
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Кẏ̱

7Ή

ɏɩȳɶ 18Ή

ɵɜȢȭɫȭȦɶȳɶ 4Ή

ʴⱲ 1Ή

diffuse ѝ 2Ή

ѝἧ

Ẇẏ̱

Ҳ 19Ή

ν

ȷȽɶɎɶȷɆ

ɵ ᶧ

ֿὑẏ̱ 21Ή

Ȫɱɜ ɎɶȷɆ

ȾɶȭɜȽɶ

ἧ Ҙ

βΉ ǶJ. Hinton (ICRC2007)ǲȏȒ
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RCW86 
[H.E.S.S., 

ICRC2007]

RXJ 0852-04622
[CANGAROO -III, 
Enomoto et al. 
2006]

RXJ 1713.7-3946
[H.E.S.S., 

Aharonian et al. 
2006]

W28 
[H.E.S.S., 
ICRC2007]
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ἧ ȏ0 ṥ
100MeV̊ʣǮɓ
ɧɁɆǱȷɘȭ

Ɇɩ

ἧ ȵɱȭɫ
ɆɫɱX

ȱɱɕɆɱ
Ȫɱɜ

©A.Bamba
ἧ
ɵ
ἧ

ᵂ

TeV
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ɍɶɇǱȷɘȭɆɩ ȩɁɆȨɓ ~E-2exp(-E/ Emax)

Synchroton Inverse Compton

Pion decayBrems.

RX J1713.7-3946

RX J0842.0-4622

Enomoto et al. 2006

Aharonian et al. 2006 Berezhko & Voelk 2007

Inverse Compton

Pion decay

Synchroton

ἧқ ɠɅɩ ἧқ ɠɅɩ

қ ǜȓǭǋȒ ἧǵ
ǲǫǋǭǶȅǧ
ὑ ǓǱǋ
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ḹǓ▌ǋḹֻǶGeV-
TeVǮǶ ѩǶᶩ

D. Ellison et al., ApJ 661 (2007) 879
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È Кǵ ǵ
Á SN rate ~ 1/30yr, accelerating particles during ~ 104yr
Ý ~300 active SNRs
Ý ~3 SNRs within 1kpc (assuming Case &

Battacharyadistribution [A&AS 120, 437,1996])

È ~1CrabTeVȪɱɜ șїǠ (RXJ1713, RXJ0852:ǯȉǲ
~1 kpc

Á Lg~ 6³1035erg/s (> GeV, assuming E-2.6dE)
Á 300 SNRs ÝWg(Galaxy) ~ 2³1038erg/s

È ǵὂὐ Ͻ↓
Á 1 eV/cm 3, V~1066-67cm3, t~1014-15s ÝWCR ~1040erg/s

È \Wg~ 0.02WCR : TeVȪɱɜ ẏ̱Ƕ ӦΉ
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È КǮǶɟȶɡɶ
ǱTeVẏ̱
Á Hinton (2007ICRC)
ǲȏȓǷTeVẏ̱
71Ήʴ18Ή

Á ǖ(<105

₴)ȷɒɱȾȤɱȦ
ɋɩȬɶǵẎǔǱ
ɏɩȳɶǲ̂

È ɏɩȳɶ ̱ǒȐ
ǡȓǦǯǚȔǲ
10pc ↓ǵⅎǓȑ

È ἧ ǵ ȱɱ
ɕɆɱ ˍǲȏȒ
Ȃ

W. Hofmann, TAUP 2007, Sendai, September 2007
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S. Funk, paper 390, 30th ICRC (Merida), 2007



LS 5039 (H.E.S.S.)LSI +61 303 (VERITAS/MAGIC)

Jim Hinton, rapporteur talk, ICRC 2007 Jim Hinton, rapporteur talk, ICRC 2007

Porb~3.9day

Porb~26.5day
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Coincident sources

Funk et al., arXiv:0710.1584v1
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