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Flight Number 1 2 3 4 5 6 7
Exposure time[hour] 130.0 167.0 134.0 147.5 139.5 139.5

altitude[g/cm2] 10.0 9.6 9.8 10.2 10.5 10.7
Chamber area [m2] 0.4 0.4 0.4 0.4 0.4 0.4

Chamber weight [kg] 230.0 230.0 260.0 254.0 260.0 260.0

Flight Number 8 9 10 11
Exposure time[hour] 141.0 145.0 148.0 146.0

altitude[g/cm2] 9.5 9.2 9.2 9.0
Chamber area [m2] 0.4 0.4 0.4 0.4

Chamber weight [kg] 227.0 227.0 227.0 227.0

Total exposure factor =  575 [m2hour] (259[m2hour] analysed)
JACEE: 1436 [m2hour] (644[m2hour] analysed)
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History of Chamber Structure

Total Thickness
      0.40 m.f.p for proton
      2.44 m.f.p. for iron
Calorimeter Thickness
       3.60 c.u.

Total Thickness
      0.40 m.f.p for proton
      2.23 m.f.p. for iron
Calorimeter Thickness
       5.17 c.u.

Total Thickness
      0.37 m.f.p for proton
      1.68 m.f.p. for iron
Calorimeter Thickness
       4.43 c.u.

Total Thickness
      0.35 m.f.p for proton
      1.51 m.f.p. for iron
Calorimeter Thickness
      4.24 c.u.









・γ・γ・γ・γ-ray core method :
applied to events of

 target-jet without shower maximum

・・・・photometric method :
applied to events of

detected shower maximum

・・・・Diffuser method      :
applied to events of

not detected shower maximum
(since 1997 chamber)

Energy Determination of RUNJOB

γ-ray core method
(opening angle)

Photometric method
(photometer)

Diffuser method
(photometer)
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: Average mass number for individual primary
  elements obtained by previous direct observations





10-2

10-1

100

10-1 100 101 102 103 104

abundance ratio of  sub-iron(Z=21,22,23)/iron

RUNJOB
SANRIKU opening-angle method
SANRIKU E-W asymmetry method
HEAO-3(1990)
HEAO-3(1988)
ACE

[S
c+

Ti
+V

]/i
ro

n 
 r

at
io

kinetic energy  E0  [GeV/nucleon]



10-2

10-1

100

10-2 10-1 100 101 102 103 104

abundance ratio of  boron/carbon

Juliusson
Chappel & Webber
Simon et al.
Orth et al.
HEAO-3
Lezniak & Webber
Caldwell & Meyer
Dwyer
Maehl et al.
ACE
Ulysses
Voyager
Garcia-Munoz et al.

B/
C

  r
at

io

kinetic energy  E0  [GeV/nucleon] 
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   [Li+Be+B]/[C+N+O] ratio
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