
149

 537.56 + 539.186.22 + 551.510.535 

.

 II. 

. . , . .

- -

. ,

. ,  10 -

, .

 [ , 2015], -

, ,

, .

-

.  [Solo-

mon, Qian, 2005],  EUV ( , )

. ,

, . ,  [Churazov et al., 

2006; Churazov et al., 2008; , , 2012] -

-

, . ,

, -

. , , -

.

,

, -

, , -

 27.02.2012 . , -

 ~10–30 .

 – .

, ,

, ,  (

), ,

. -

– .



150

 ~1 ,  1,022  (

).

,

, .  – 

,  (Ekvant –1,022 ) / 2. 

, -

 511 . -

, .

, . -

-

.

, .

,

 [ , 1959]. 

-

, , . -

.

 [EPDL].  [ , 2012] ,

>1

. ,

, -

aa NEEI ⋅σ⋅ )()( ,

I (E) – E, , a (E) – -

, Na – a. ,

S D, -

,  exp (- SD (E)), ,( ) ( )tot

D

SD a aS
a

E E N dlτ = σ ⋅ ,

tot, a –  ( )

a.

-

, Io (E).

 – 

.

D -

, .

Ω=Ω
i

i EIEI ),(),( D,D ,

i –   (  0). 

τ−⋅Ω=Ω dlEEJEI ii ))(exp(),(),( SDS,D,
,

 D , -

.



151

Ω′⋅Θ
Ω

σ
Ω′=Ω dN

d

d
EIEJ

a

a
ascat

ii (S))(),(),(
,

S,S, ,

)(
, Θ

Ω
σ
d

d ascat
 – , ),( Ω′ΩΘ=Θ  – 

, , S Ω′ ,
D. D

( ))()),(exp()(),( Do0D, χΩδ⋅χτ−⋅=Ω ∞ EEIEI ,

),(D χτ∞ E  – D -

. ΩΩ= dEIEI ii ),()( D,D,

. -

, , ,

.

, -

,

-

.

, , -

, -

- .

. 1. 

. 2. -

 ( -

). 3. 

 ( ). -

-

.

, , -

. ,

. -

: , ,

,

,  ( ).

, , -

-

, , , ,

 – .

-

-

. . 1 -

 (total) 

" "  4  – 500 .



152

. 1. -

 (total – , ionization – , elastic – , compton – 

, pair – 

. 2.  (max)  (mid) 

 ~12 -

. ó ,

 ~50  10 . . 2 

.  30 -

 10,  – 5%, -

. ,



153

. 3.

( ).

 –  (elastic)  (compton)  (sum) -

 4, 10  30 ;  –  0,1, 1, 10  100 

30 , , -

.

-

. 3,  4, 10  30 . ,



154

4 , -

.  10 .

, ,

,

-

.  30  ~40º. 

, -

 " ".

.  0,1, 1, 10 

100 . 3, . ,

" "  " ".  ~3 -

 0º,  14–17º. -

,  " " .

-

 N2, O2, O,  ~100  Ar. ,

, . ,  1 , -

 SD  350 ,

0,99,  220  –  0,9.  4 

150  120 ,  10  115  102 .

30  100 , , -

.

,

. , -

 = 0º, 

.

 MSIS90 .

.

-

 1–30 .

,

, . -

.

 = 0º 

)()( 1),S( EJhG h=

)(max hGG
h

m = .

G(h) = 0.01·Gm. . 4 

.

, , -

ID,1 .



155

. 4. , -

,

, , ,

JS,1,  1º  1 

. -

, .

 1º.  – ID,1 (E). -

 1 

 150 .  0–80º  5º,  – 1º. 

Io (E) = 1, 

ID,1 / Io. .

,

, , -

.  10
-6
·Io.

, , , -

 6 .

 1, 5, 10  30 . 5. 

, -

. -

. , - ,

.

.  10  30 -

,  1/10 . -

,

-

 10
-6

.

. 5, ,  1 

, -

, - , .

,



156

. 5.

2·10
-4

.  5  ( . 5, )

,  10
-4

. ,

 D- .  10  ( . 5, ) ,

.

. 5, ,  30 -

 10% . -

 90º  D-

 10
-3

. , -

.

, , -

 1–10 

 D - . -

.



157

, - .  – 

. -

.  81 ,

,

 30 ,  – 0 ;  – 1 ,  – 0,1º .

-

, -

, .

dE / dl, -

. -

Eo. , Eo
1
·dE / dl,

,

. -

 10
7
·

1
. -

.

. 6  0º 

 30, 50, 100, 300 ; 1, 5, 45  300 .

. 6, . ,

, , ,

. Eo ( .

. 6, ) , , , -

. , -

,  0,1, 0,3  1 , , -

. , ,  5 , -

. -

. , -

 45  ( . . 6, ). , -

tot ( . . 2). 

. 7 ,

 (0º),  (90º)  1 

30 . -

. ,

,  0º . -

 1 .  = 0º  24 

5,5,  = 90º  30  3,2·10
2
,

 24  2·10
2
. , -

 = 90º, -

 8,7·10
24

 2,3·10
25 2

.  = 0º 

 6  7 ,  0 . . 7 , 

,  = 0º . ,

,

, -

. , -



158

. 6.  = 0º 

, , -

.

-

, .

,  <90º .

. -

,  30  = 93º 

 2 . . 7, . , , -

 ~120  ~111º. 



159

. 7. ,
,  1  ( )  30  ( )

. 8. , ,

-

. , -

 81 , ,

, . 8. -

,  100  300 ,

, ,  0,5. ,

, -



160

. , ,

 ( ) -

 60–300  1 ,

.

-

, .

,

10 . -

 35º, 

– .

 1  300 , . -

, ,

, , -

, -

, -

.

. ., . .

 / , 2012.  2. ISBN 978-5-7262-1626-3.  

. ( .).  – . .: .- . ., 1959. 

. . -

.  I.  // -

. . 7: . . . . .: , 2015. 

. . -  D- -

 // 

. . 3: . .: , 2012. . 130–140. 

Churazov E. et al. Earth X-ray albedo for cosmic X-ray background radiation in the 1–1000 keV 

band // MNRAS. 2006 (submitted), http://arxiv.org/abs/astro-ph/0608252v2 

Churazov E. et al. INTEGRAL observations of the cosmic X-ray background in the 5–100keV 

range via occultation by the Earth // A&A. 2007. V. 467. P. 529–540.  

[EPDL] https://www-nds.iaea.org/epdl97/ 

Solomon S.C., Qian L. Solar extreme-ultraviolet irradiance for general circulation models // JGR. 

2005. V. 110, A10306.




