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Radiation environment

Galactic cosmic radiation

Flux at sunspot minimum: ~4 protons cm~ 25!
(isotropic)

Integrated yearly rate: ~ 1.3 x 108 protons cm ™2

Flux at sunspot maximum: 2.0 protons cm 257!
(isotropic)

Integrated yearly rate: ~7 x 107 protons cm ™2

Energy range: 40 MeV-1013 MeV;

predominantly 10°-107 MeV
Integrated dose (without shielding): ~4-10rad yr—!

Solar high energy particle radiation
Composition: predominantly protons (H*) and alpha particles (He* ™).
Integrated yearly flux at 1AU:

near solar maximum
near solar minimum
near solar maximum
near solar minimum

Energy >30MeV, N x8 x 10° protons cm ™2

N ~ 5 x 103 protons cm ™2
Energy >100MeV, N x6 x 108 protons cm ™2
N ~ 5 x 10* protons cm ~2
Maximum dosage with shielding of 5gcm™2 (equivalent thickness):
~200rad per week (3 flares), skin dose at a point detector.
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Trapped radiation

Electron distribution in the Earth’s field. (Published by Vette in
August 1964.)
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Proton distribution in the Earth’s field. (Published by Vette in
September 1963.)
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Solar irradiance (1 AU)

Visible and infrared radiation
Radiant energy distribution:

approximated by that from a 5800 K blackbody
Fraction of solar radiation:

Above 7000 A =53.12%
Above 4000 A ~91.28%
3000 A-30000 A = 96.62%

Ultraviolet and X-ray radiation
Fraction of solar radiation:

Below 4000 A =8.72%
Below 3000 A = 1.21Y%
Below 2000 A = 0.008 % (variable)
Below 1000 A = 10~*9/ (variable)

Principal line emission fluxes at 1.0 AU:

Lyman Alpha H I (1215.67 A): 51.0 x 1074 W m ~2
He II (303.8A4):2.5x 107*W m™2
H I (1025.72 A): 0.60 x 10~* W m ™2
C III (977 A): 0.50 x 10~ *W m 2
X-ray flux (W m~2):

1-8A 8-20A 20-200 A

Sunspot min 1x1078% 1x1077 ~1x10"*
Sunspot max 3x107® 2x107% ~1x1073
Flare activity (large flares) Ix107* 5x107*% ~1x10"2
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The solar spectrum

The solar spectral irradiance from radio waves to gamma-rays.
(Courtesy H. Malitson and the National Space Science Data Center.)

FREQUENCY

N N
N N N N N N N N N N T XI
T £ £ £ £ I I £ £ F & = 2
5 & 2 & = e w© o=z o 9 0 0 - 2
© © ®© ® © o © o o & S o © oS
< T | T l Tr I T T L‘ '&"Vls]BLé T —'I T T T [ T
06 GAMMA-RAY X-RAY ULTRA- INFRARED RADIO
—6 |
1 VIOLET 10 QUIET SUN
|
sl ;| \ENVELOPE OF LARGEST
10 F N ASA-GODDARD SPACE FLIGHT CENTER 107" NONTHE AT TED?
GREENBELT, MARYLAND - ]
—~ 104 LAUGUST, 1976 10-8 |
iy E E
£ 2B FLARE ‘ GRADUAL ]
3 103 — BURST
T i posT- | I/ | (NON- LARGE BURST
"’ s FLARE THERMAL) (3B FLARE, 8/4/72)
‘T‘E 102 10-10L< {NONTHERMAL)
o i \ | 1 7 X \N 1
o 10 ~
5 ! g 1B FLAREZ—/) | 11} 10 S- | q
2 g | | coMPONENTX™A SLOWLY-VARYING, OR
L 1 | 10-12 S-COMPONENT
) 3 V| £ (ACTIVE REGIONS,
z 3 | B | g THERMAL)
< 101k / ! 10-13 | ]
<D( g ! ) NON-FLARE CONDITIONS 8 \ LARGE
{ STORM
« 10-2 ] ,: 10-14L (NONTHERMAL)
e / ! \ ] \ /
= 1073} ! ! i ]
[ E | / E \ 3
O i \ / \ ]
18] . \ yid
o 10 4 , 'A E
o P NN ]
- LARGE BURST 1
107 (3B FLARE, 8/4/72) 3
2 (NONTHERMAL) F 3
10_6 Ld l .__nl numl awl Ll sl ool %ﬂIEEFTi-’\?XS ]
< « <« « <« « « £ € g | s
® § = = o @ o 2 3 = g
& o b T2 8 - o o ¢ 10-19
- E 3
- ~  WAVELENGTH - f ]
JRSITY R EASTIT cad 10—-20
£ £ g £ E
£ °© - o
- o -
- —

© Cambridge University Press e Provided by the NASA Astrophysics Data System



238

International reference atmosphere

(COSPAR International Reference Atmosphere, 1961.)
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Altitude variation of atmospheric constituents

Variation with altitude of the various constituents of the atmosphere.
The horizontal scale is the logarithm of the particle density » in
particles cm 3. (Adapted from Pecker, J., Space Observatories,

D. Reidel Publishing Company, Dordrecht, 1970.)
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US standard atmosphere, 1976

241

(a) Mean free path as a function of geometric altitude. (b) Speed of
sound as a function of geometric altitude. (c) Mean molecular weight
as a function of geometric altitude. (d) Total pressure and mass
density as a function of geometric altitude.
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US standard atmosphere, 1976 (cont.)

(e) Dynamic viscosity as a function of geometric altitude.

(f) Coefficient of thermal conductivity as a function of geometric
altitude. (g) Kinetic temperature as a function of geometric altitude.
(h) Mean air-particle speed as a function of geometric altitude.
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Earth’s magnetosphere

Schematic view of the Earth’s magnetosphere.
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