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SAS-2 & COS-B Profile
SAS-2
(Thompson et al. 
1976)

COS-B
(Mayer-Hasselwander
et al. 1982)
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SAS-2 & COS-B Spectrum
Stecker 1979
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EGRET Intensity Map
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Diffuse Emission Model

Three main components:
Bremsstrahlung: electron + matter → γ + X
Inverse Compton:    electron + photons → γ + X
Nuclear interaction: proton(nuclei) + matter ⇒ π0 → 2γ

Matter = HI + HII + H2
Photon = 2.7K BB + FIR + NIR + Optical + UV
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Galactic Matter Distribution
HI : 21cm surveys

Weaver & Williams (1973)
Maryland-Parkes (1986)
Leiden-Green Bank (1985)

H2 : N(H2) = X WCO
CO: Columbia CO survey at 2.6mm (1987)

HII : Taylor & Cordes (1993)
(pulsar dispersion / interstellar scattering measure)

Interstellar radiation field : 2.7K BB + FIR + NIR + Optical + UV
Local Electron spectrum : Skibo (1993) [E-2.42 injection]
Local Proton spectrum : Stecker (1970) [E-2.7]
Cosmic-ray enhancement factor  ρ∝N(HI)+N(H2)+N(HII)

Gaussian along the Galactic axis (scaling parameter r0)

Only two parameters in this model : 
X = (1.5±0.2)x1020 H-mol cm-2(K km s-1)-1

r0 = (2.0±0.5) kpc

Bertsch et al. 1993
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Cosmic-ray Enhancement Factor
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EGRET Diffuse Emission Model
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Sources = Observed – Model
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Longitudinal Profile

100-300 MeV
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Latitude Profile
100-300 MeV
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EGRET spectrum

Hunter et al. 1997
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Observation by EGRET

○|b|≤10°, 38 point sources (>5σ) removed

◎30MeV - 50GeV with excellent statistics (cf. COS B)

◎General agreement with model predictions in spatial profile

●40-60% excess against model predictions above 1 GeV

⇒ Possible solutions:
• Instrumental calibration error?
• Unresolved sources?
• Nuclear interaction model?
• Cosmic-ray spectrum?
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Flatter Proton Spectrum? -1
Mori 1997

Standard:

E -2.7

↓

E -2.45 ？
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Flatter Proton Spectrum? -2
Völk 2000

Souce: E -2

↓

Transport 
effect
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Flatter Inverse Compton? -1
Porter & Prothroe 1997

E -2.2

E -2.2

E -2.4

π0
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Flatter Inverse Compton? -2
Pohl & Esposito 1998

Distributed 
E -2.0±0.2
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Contribution of 
each 
components HI

Total

H2

HII

IC

Hunter et al. 1997
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Higher energy?

Outer

Galaxy

Amenomori et al. 1997

Inner

Galaxy
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Air Shower Observations

CASA-MIA (Borione et al. 1998)
50°<l<200°, -5°<b<5°; 310 TeV
mu-poor showers ⇒ Iγ/ICR<2.4×10-5

Tibet (Amenomori et al. 1997)
-5°<b<5° , 10 TeV, excess counts ⇒
140°<l<225°: <2×10-10 cm-2s-1sr-1

20°<l<  55°: <4×10-10 cm-2s-1sr-1

EAS-TOP (Aglietta et al. 1996); 1 PeV
mu-poor showers ⇒ Iγ/ICR<7.3×10-5

HEGRA (Karle et al. 1995); 80 TeV
Ne/Ch cut ⇒ Iγ/ICR<7.8×10-3
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Whipple observation

4.8°FOV camera, Center: (l,b)=(40,0)
1998: 7 on/off pairs (28min. Each), >700GeV
1999: 10 on/off pairs, >500GeV
Sensitivity correction across the field

LeBohec et al. 2000
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Whipple results

1998: 1.84±0.57/min (3.2σ!)

1999: 0.42±0.43/min
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HEGRA observations

4-telescope setup, 
total 105hr (1997/98)
No source candidate 
above ¼ Crab
Artificial Neural 
Network analysis for 
gamma/hadron
separation in progress

Pühlhofer et al. 1999

Lampeitl et al. 1999
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Limits from Balloon Experiments
Hunter 2000

————————
——
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Summary

Diffuse gamma-rays above 1 GeV
shows a flatter spectrum than expected
Observation of the Galactic Plane, 
especially near the Galactic Center is 
scarce in the TeV region
Imaging can increase sensitivity
Do it with CANGAROO!
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CANGAROO schedule
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