GALACTIC B A C K G R O U N D RADIATION IN T H E 78 TO 111 EV B A N D
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1. EXPERIMENT DESCRIPTION
Galactic background radiation has been observed in the 78-111 eV Be band using 5000 Â
beryllium filters in front of a thin-window proportional counter collimated to a 15° full width at
half maximum field of view. Be band data have been analyzed from two sounding rocket
flights (Bloch et al. 1986, Juda 1988) that viewed seventeen different directions distributed
over the northern galactic hemisphere. In Figure 1 the pointing directions of the two flights are
indicated on a map from McCammon et al. (1983) of the 130-188 eV Β band count rate.
Figure 1. The pointing directions of the
Be band detectors superimposed on a
map in galactic coordinates of the Β
band count rate. The triangles show
pointings of the first flight, and the
squares show pointings of the second.
The shading is proportional to counting
rate: one vertical shading line in a pixel
per 40 cts s" . The contour interval is
20 cts s" . The map is an Aitoff projection centered on / = 0°.
1

1

2. RESULTS
Figure 2 shows the observed count rates in the Be band from the second flight plotted against
the count rate from an on-board detector with a boron filter (B' band). The observed average
Be band rate of 6.1 counts s" corresponds to a flux of 1.4 ph cm" s" sr" eV" at an
effective energy of 96 eV, assuming an E~ ' photon spectrum. The count rate we observe in
the Be band is proportional to that observed in the B' band. The ratio of the count rates is consistent with that expected from a plasma at a temperature in the range 7 x l 0 - 1.6xl0 Κ
(Raymond 1988), if we assume no significant absorption. The inferred emission measures in
different directions are then in the range 0.002-0.005 cm" pc.
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Figure 2. The observed Be band count
rates from the second flight plotted
against the B' count rates from an onboard detector with a boron window.
The curved line shows the predicted
effects of an interspersed absorber, as
discussed in the text.

B' Band R a t e
3. DISCUSSION
Because the effective cross section for interstellar absorption of Be band photons is about five
times larger than that for the B' band, there would be large variations in the Be/B' ratio with
H I column density, which are not seen, if an appreciable fraction of the soft x-ray flux had an
extragalactic origin. Our observations are consistent with the picture that the Sun is located
near the center of an irregularly shaped cavity of typical dimension 100 pc that contains a
low-density (n = 0.005 cm" ) high-temperature (Τ ~ 10 K) plasma responsible for essentially
all the galactic background radiation in the Be band and in the B' band (Snowden et al. 1989).
In this model, the intensity in each band in a given direction is proportional to the extent of the
hot plasma in that direction.
The lack of variation with intensity of the ratio of the count rate in the Be band to that in
the B ' band provides a useful constraint on the amount of neutral material permitted within the
emitting volume described above. In a model in which neutral material in the form of small
optically thin clouds is homogeneously mixed in with the hot plasma, the ratio of the counting
rate in the Be band to that in the B' band is lower in directions of high count rate. The curve
in Figure 2 shows the effect of the 2 σ upper limit to the amount of interspersed absorber
along the line of sight in the cavity. It corresponds to an average of one cloudlet of column
density 2 χ 1 0 cm" per 20 pc.
3

18

6

2

Acknowledgments—This work was supported in part by NASA grant NAG 5-629.
REFERENCES
Bloch, J. J., Jahoda, K., Juda, M., McCammon, D., Sanders, W. T., and Snowden, S. L. 1986, Ap. J.
(Utters), 308, L59.
Juda, M. 1988, Ph. D. thesis, University of Wisconsin-Madison.
McCammon, D., Burrows, D. N., Sanders, W. T., and Kraushaar, W. L. 1983, Ap. J., 269, 107.
Raymond, J. C. 1988, in Hot Thin Plasmas in Astrophysics, ed. R. Pallavicini, Dordrecht: Reidel.
Snowden, S. L., Cox, D. P., McCammon, D., and Sanders, W. T. 1989, submitted to the Astrophysical
Journal.

Downloaded from https://www.cambridge.org/core. IP address: 3.227.249.234, on 23 Oct 2019 at 21:22:49, subject to the Cambridge Core terms of use,
available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0074180900240801

