
-

. .

-

- , 2008 



..............................................................................................3 

 1. - ........................4 

 2. .

...............................................................................5 

2.1.  ....................................5  

2.2.  .....................................................7  

2.3.   NaI(Tl). 

.......................................8 

 3. ................................................12  

3.1.  ......................................................12  

3.2.  ............................................................................12 

3.3.  .......................................................14  

3.4.  

..........................................16 

3.5.  .......................................................17 

 4. ...........................................................19 

 5. 

.............................................20 

5.1.  ....20 

5.2.  

- .......................................................................21 

5.2.1.

- ...................................................21 

5.2.2.

........................................................................22 

5.2.3. ...............23 

5.2.4.

..............23 

5.3. .

............................................24 

 6. ...........................................25 

 7. ..............................................................26 

.........................................................................................26 

.......................................................................................27 



, -

, - , -

, , -

, , .

, ,

, .

:  ( ,

, ), , -

. -

: - , -

, . . -

.

, -

, . -

 ( ), :

 ( ),

 ( ). -

,

.

-

, :

1.

: - , , .

2.  (

 NaJ(Tl)  20 — 40% 

-  662 , -

 0,5% 

);

3.  (10
-7

 — 10
-9

.);

4. .

 (6–8% , , -

 662 ) , -

. , -

, -

 ( . 1). -

.

- 3 -



. 1. -
137Cs ( E =662 )

60Co  ( 1E = 1173 

2E = 1332 ), -  NaJ(Tl)

(  – ,  – 

 ( )).

1. -

. 2 - -

,

. .

: -

 1,  ( ),  2 ( -

),  3,  4 ( )

 5 ( ) .

 6, -

 0,1%.

. 2. - - .

.

- , , -

.

-

.

. , -

, -

, , -

, . -

, -

.

- 4 -



2. .

2.1.

-

-

. , , , ,

, -

 — . , -

- , .

, . -

, .

, -

-

. -

, -

, ,

 ( ). -

,

:

1.  ( -

), . . , -

, . -

 10-15 

.

2. .

 ( ) -

.

,

.

3. -

,

( ).

4. , -

. -

( ).

.

:  ( -

), . -

- 5 -



.

, , ,

, . . -

. -

, . -

: -

, -

 Z, -

. , -

.  1 -

, -

.

. -

,

 –  NaI(Tl). -

.

, .

-

.

-

( / - )

 0,1. 

, ,  NaI(Tl)  CsI(Tl) 

 1. .

,

(%)

. .

( /
3
)

Z .  ( 1)

( )
max 

( )

h max 
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(C14H10)
100 0.034 1.25 3.9 30 (2) 447 2.77 1.62 

(C14H12)
50 0.030 1.16 4.0 4.5 (0.1) 410 3.03 1.626

NE-102A,
65 0.01 1.032 ~ 5 2.4 (0.6) 423 2.93 1.58 

NaI(Tl)
230 ( .)

100
0.16±0.01 3.67 ~ 32 230 (6) 415 2.99 1.85 
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(22)
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BGO

(Bi4Ge3O12)
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. 10. -  NaJ(Tl)

(  h=30 ,  45 ) - .
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 3. ,  - .

 , I , % 

22
Na 2,66 (2)* 1274,53 (2) 

511,0034 (14) 

99,937 (15)

179 (2) 
24

Na 14,659 (4) . 1368,598 (6) 

2753,995 (14) 

100

99,944 (5) 
51

Cr 27,704 (4) . 320,084 (6) 98,3 (14) 
54

Mn 312,20 (7) . 834,826 (11) 99,975 (2) 
60

Co 5,271 (1) 1173,237 (4) 

1332,501 (5) 

99,90 (2) 

99,9824 (5) 
65

Zn 244,1 (2) . 511,0034 (14) 

1115,528 (22) 

2,92 (3)

50,75 (10) 
88

Y 106,61 (2) . 898,065 (17) 

1836,077 (18) 

92,71 (7)

99,35 (1) 
95

Nb 34,97 (3) . 765,789 (9) 99,79 (1) 
109

Cd 1,2665 (11) 88,034 (11) 3,6 (1) 

114
In 49,51 (1) . 190,28 (3) 

558,43 (10) 

725,24 (12) 

15,4 (3)

4,4 (3)

4,3 (3) 
137

Cs 30,0 (2) 661,660 (2) 85,21 (7) 
198

Au 2,6935 (4) . 411,8045 (10) 95,50 (10) 
203

Hg 46,60 (2) . 279,188 (3) 81,5 (5) 
207

Bi 32,2 (13) 569,150 (19) 

1063,10 (2) 

1769,71 (4) 

97.8 (4) 

74.9 (15)

6,85 (20) 

: 2,66(2)  2,66 ± 0,02 
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