
 539.12.04:553.2 

. .
1
, . .

2
, . .

1
, . .

3
, . .

3

1 , . , 58, .  40030, E-mail: avalter@iop.kiev.ua
2 . . . , . , 4, . , 61077 

3  « - », .  1, . , 61108 

 10  2008 .

. 187Os i 87Sr. 

 (~1,8 109 ) .

.

.

.

: , , , ,

, .

, , ,

 ( ), .

,

, .

, :

1) 

, ;

2)

;

3)

, ’ .

.

 ( )  – 

, , , ,  « »,

 « »  ( .1).

. 1. „ ”  N – Z. 

 – ,  – 

,

 (Z);  – 

 (Z+N). 

 1  10. 

 ( )

 288 [1].  

 6000, 

 –  3100. 

 (t)  (t>10 12 )

 (10-12 >t>10-22c) [2]. 10 22c – 

,

: 10 13  ( )  10 9 /

( ). 

.

,

 10 20  [1]. 

21
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 794,  2008 À.À. Âàëüòåð, ².². Çàëþáîâñüêèé...

ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 1 /37/ Çäîáóòêè â Óêðà¿í³ â íîâîìó íàïðÿìêó...



.

 - ,

D

,

 [3,4].

,

, ,

. ,

 « » ,

 [5].  « »

, , ,

. .  – 

- . ,

, , , .

 – , ,

.

 (  – )

 [6]. ,

.

,

 4,7  [7]. ,

 3-

. , ,

.

 – , ,

,  – , ,

.

,

.

 ( , , )  [8]. 

- , ,

/ . , ,

. , ,

 “ ”. ,

: 12  –  1,09 1,13%, 13  –  98,91  98,87%. ,

,

’ . , ,

’ ,

, .

. . -  [9]. 

. ,
13  ½ 12  0. , , ,

,  – ,

. ,

. , ,

.

. . ,

 [10]. 

, ,

, ,

, .

, ,   « »

. , ,

, ,

. ,

, , ,

.

22
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 794,  2008 À.À. Âàëüòåð, ².². Çàëþáîâñüêèé...



 ( )

(C )  (T1/2)  –  (t)  (1): 

                  
1/ 2exp ln 2 / 1C t T .                                                         (1) 

,

.

 4,7 ,  – 

4,5  [7]. 

„ ”, ,

.  - 

« »,

, .

, , ,

, ,

3,7 - 4,0 . , , ,

,  (3,0 3,4) 109 .

, ,

 0,7  1,3  – . ,

,  109 , .

 ( ),

 t 1/2

:

                                                                              1/ 21/ 2 /C t T .                                                                     (2)

,  100 ,

 1 m  50 .

( , ) 1/2

.

 –  (t –  1 

2)  ( . 2) – ,

.

 200 2,  1/3  ( . 2). ,

 1,8 , , ,  100 .

, ,

,  1,8 109 .

 3 109 .

. 2. 

 [11] 

 [1] .

.

,

,  31 

 30 

,

.  11 

, ,

, ,

.

,

, :

. ,

: 238U i 235U  ( 206Pb 207Pb)

.

23
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 1 /37/ Çäîáóòêè â Óêðà¿í³ â íîâîìó íàïðÿìêó...



 1.  (  3  (  [11]) 
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.%
40

 0.0117 B, (89,28%) 1,27 10
9 40

0,0n ,

40
K 0,0117 EC, 10,72%) 1,27 10

9 40Ar 0,0n 
48C  0,187 2 5 1019 48Ti 2 10-11 ,
50V 0,25 B, (17%) 1,4 1017 50Cr 5 10-11 ,
50V 0,25 EC, (83%) 1,4 1017 50Ti 2,4 10-10

50Cr 0,25 2EC 1,8 1017 50Ti 3,5 10-8

87
Rb 27,835 B 4,88 10

10 87
Sr 0,0n ,

96Zr 2,8 2B 3,9 1019 96Mo 1,5 10-10

100  9,63 2B 2 1019 100Ru 10-9

113Cd 12,22 B 9,3 1015 113In n 10-8 C
115In 95,71 B 4,41 1014 115Sn 4,5 10-6 ,

123  0,908 EC >1013 123Sb <8 10-5

138
La 0,0902 EC, (66,4%) 1,05 10

11 138
Ba 7,5 10

-4 ,
148138La 0,0902 , (33,6%) 1,05 1011 138Ce 5 10-4

142Ce 11,08 2B >5 1016 142Nd 10-9

144Nd 23,8 A 2,29 1015 140Ce 10-6

147Sm 15 A !,06 1011 143Nd 10-3

148Sm 11,3 A 7 1015 144Nd 10-6

149Sm 13,8 A >2 1015 145Nd 10-6

152Gd 0,2 A 1,08 1014 148Sm 10-7

174Hf 0,162 A 2 1015 170Yb 10-7

176
Lu 2,59 B 3,7 10

10 176
Hf 10

-3 , ,

180 a 0,012 EC >1,2 1015 180Hf 10-8 , ,

184W 30,642 A >3 1017 180Hf 10-7

186Os 1,58 A 2 1015 182W 10-7

187
Re 62,6 B 4,12 10

10 187
Os 10

-4

187Re 62,6, 

(<1 10-4%)

A 3 1010 183 a 10-9

190
Pt 0,01 6,5 10

11 186
Os 10

-4

232
Th 100 1,40  10

10 208
Pb 0,01 , ,

235 U 0,72 7,04  108 207Pb 1,7 10-3 ,

238U 99,275 4,47  109 206Pb 0,037

:

:  - - ,  - - , 2  - - ,  – .

 – , .  – 

 – ,  , .

 – ,

.

 – , .

8 m. 

.  – 40 , 40Ar ( , ), 87Sr (  - ), 138Ba, 176Hf ( ,

, ), 187Os ( ), 186Os ( ),208Pb ( , ).
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87Sr

,  90%. 
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 - 90%  3 . 238U 235U
 (t). 
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.
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, . - -
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, ,
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, , .
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PROGRESS IN UKRAINE IN THE NEW SCIENTIFIC FIELD ON THE BORDER OF NUCLEAR PHYSICS 

AND EARTH SCIENCES 

.A. Valter
1
, I.I.Zalyubovsky

2
, V.E. Storizhko

1
, N.P.Dikiy

3
, A.N. Dovbnya

3

1Institute of Applied Physics Nath. Acad.of Sci. of Ukraine, Petropavlovskaja str.,58, Sumy, 40030 
2N.V. Karasin Kharkiv National University, Svobody sq. 4, Kharkov, Ukraine, 61077 

3National Scientific Center “Kharkov Institute of Physics and Technology”, Akademicheskaya st. 1, Kharkov, 61108 

The rogress in new scientific field were consist of achievements: combining microanalytical, mineralogical, crystallochemical and 

geochemical approaches, this paper analyzes a possibility of natural occurrence of enriched or even pure and super pure rare isotopes 

that can be extracted from ores. Methods of and results from the investigations of these isotope anomalies are presented; ancient

uranium ores from the Ukrainian Shield were found to have appreciable deviations from radioactive equilibrium. An oversight of this 

fact may negatively affect the uranium content data measured by radiometric methods. The extent of the deviation from radioactive

equilibrium correlates with the mineral composition of the ores. A possible explanation is that the minerals grain permeability to 

fluids facilitating the removal of intermediate decay products, depends on the particular atomic structure and defects in real crystals; 

some examples of the mineralogical approach to determination of the most promising geological sours of the nuclear energy raw 

materials from Ukraine were done. 

KEY WORDS: Radioactive disintegration, pure isotopes, radioactive nonequilirium, uranium ores, nuclear spectroscopy, nuclear 

power.
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