gt X Bk R
B s B M el R s
Energy Spectra of Galactic X-Rays
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Abstract : Galactic X-rays were observed with three types of X-ray counters borne on
sounding rockets L-3-3, L-3H-1, K-OM-12 and K-9M-15 launched from March, 1965 to
March, 1966.

Scintillation counters borne on rockets L-3-3 and L-3H-1 detected the energy spectra
of the isotropic component of galactic X-rays and atmospheric X-rays. In the energy
range between 5 and 40 keV, the energy spectrum of isotropic galactic X-rays was
found to be represented by a power law of the differential exponent of 1.9+0.2. A little
worse, but a reasonable fit was obtained by an exponential spectrum, which corresponds
to the free-free transition at a temperature of 7'=(1.5+0.5) x 105°K.

Two proportional counters borne on a rocket K-9M-12 detected X-rays with the
energy range between 2 and 20 keV from Sco X-1 and X-ray sources in Cygnus. X-rays
in the energy range between 5 and 40 keV from X-ray sources in Cygnus were also
obtained with detectors on L-3H-1. X-rays from Tau X-1 with the energy ranges of 1~
6 keV and 5~40 KeV were detected with twenty-three GM counters on a rocket,
K-9M-15, and with two scintillation counters on a rocket, L-3H-1, respectively. Reasonable
fits were obtained with an exponential spectrum of exp(E/T)dE/E with T = (5+1) x 107K
for X-rays from Sco X-1, and with a power spectrum of E-6*1 dE for X-rays from
Tau X-1 and of E-¢ 6205 JF for X-rays emitted from Cyg X-1.
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L-3H-1
L-3-3 K-9M-12 K-9M-15 UPp SIDE
Time Mar. 19, ’65 Jul. 26, ’65 Mar. 20, ’66 Mar. 5, ’66
1907 JST 2101 JST 2115 JST 1350 JST
Max. altitude 1,085 km 350 km 300 km 340 km
Altitude at 155 km 73 km 60 km 105 km 0 km
which detectors
are uncovered
Observation time 1, 000 sec 380 sec 500 sec 200 sec 600 sec
Counter Scintillation C. Proportional C. GM C. Scintillation C.
Nal(TD Xe I Ar 750 mmHg Nal(TD)
17¢x 1.5 mm 320 mmHg Be 100 ¢ 17¢x1.5mm
Be 150 u Be 100 z II Ne 700 mmHg Be 150 ¢
Be 100 u
T Ne 700 mmHg
Mica 3.3 ¢
No. of counters 1 4 I7 I8 I8 1 1
Effective area 4.52 cm? 3.27%2 cm? T 4.7xX7cm? [4.52cm?  4.52cm?
of counters I 4.7%x8 cm?
M 2.5x8 cm?
Acceptance angle +82° +45° +20° +38°
Full width half +52° +20° +8.5° +25°
max. angle
Area times soild 10. 65 cm®sr 1. 24 cm?%r I 0.33cm?%r 2.1 cm?%r
angle IL 0.33cm?Zsr
T 0.16
Angle between 45° 75° 90° 0° 90°
counter and
rocket axis

This document is provided by JAXA.



1222 F AR ST A e aRE % 2% H3E (B

X-ray anergy and] I 5~10 KeV I 2~ 4 KeV [l ~3.9 A I 5~10 KeV
wavelength I 10~15KeV | T 4~ 8 KeV 3.9~ 8 A T 10~20 KeV
ranges M 15~20 KeV | T 8~16KeV | IT 2~ 8 A T 20~40 KeV
IV >16 KeV IV >16 KeV ]]I{Z ~7.5 A IV >40 KeV
7.5~11 A
Spin period 0. 455 sec 0.55 sec 1.5 sec 11 sec
Precession period 18 sec 79.7 sec 166 sec 66 sec 66 sec
Direction RA 7h. 2 RA 172 86 RA 8h, 48 RA 2h. 5
of precession Dec 24° Dec 15°.1 Dec —26°36 Dec 58°
axis
Precession 705 10°. 4 43°.7 29°
cone angle
X-ray sources Tau X-1 Cyg X~1,2 Tau X-1 TauX-1 TauX-1
scanned Cyg X-1 Sco X-1,2,3 M87, Cas A |CygX-1,2 CygX-1,2
CasA, MS87 Sgr X-1,2 Cas A CasA
Oph X-1
Ser X-1
Cas A, M87
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