
94

 550.3

. .

 ( )

, . -

, . , -

,

, -
238U. -

, , -

.

- -

 [ , , 1980; , 1989] -

 [Wetherill, 1953;

Wetherill, Inghram, 1953; Kuroda, 1956]. ,  1972

 ( , ) [ , 1977] .



95

 ( )  [ , 2012]. 

[Herndon, 1993] ,

.  [Herndon, 2013].

 [ ., 2003; , , 2009]. -

-

 [De Meijer, Van Westrenen, 2008].

-

,

: ,

, -

.

-

 ( )  [ ,

2012]. 

, , ,

 [ , 2014] -

.

, , ,

, -

 [ , , 1980; , 1989]. 

, ,

, , -

 ( ) .

 ( , -

)
235

U,
238

U
232

Th 
235

U.

,  – -

.
235

U ,

,  – . ,

,  (

[ ., 2003])  ( , - ,  [ , 1977]).
238

U
232

Th -

,
239

Pu (
238

U)
233

U (
232

Th). -

. , , -

 ( ), -

, -
238

U
232

Th.

:
238

U ( -

 – 4,468⋅10
9

)
235

U (  – 7,04⋅10
8

) [Audi et al., 2003].



96

238
U – 99,2745% 

235
U – 0,7200% [Audi et al., 2003]. , -

,
235

U

,  0,72%. -
235

U

 4 -

 16%. -

.

 [Herndon, 2013] , -

. :

1.

. 2. -

. 3. 

, . 4. -

-

, . 5. -

. 6. -

. 7. -

-

. 8. , -

.  8 -

, -

[ , 1989]  [ ., 2003].

3
 / 

4
. -

3
 / 

4 3
 / 

4

3 4
, -

 [Herndon, 2013; ., 2009]. -

 [Herndon,

2013; ., 2003] ,  (

. .).

, -

.

eν
238

U,
 235

U,
232

Th
40

K, -

, eν 238
U,  3,26 .

eν
235

U,
239

Pu
233

U  8  [ ., 2008]. 

eν ,

,  3,26 .



97

238
U

232
Th -

,

 –  [ -

, 2015]. -

 [Chen, 2014].

 KamLAND (  1 )

 2002  Borexino ( . .  0,3 )

 –  2007 .  KamLAND 

,  Borexino , -

 [Ludhova, 2016].  SNO+ 

 0,8  [Andringa et al., 2016] -

.  2020 

 JUNO ( . .  20 ) [Han et al., 2016]  Jinping ( . .  4 )

[Beacom et al., 2016], .

 LENA -

 50  [Wurm et al., 2012]. , -

 Hanohano [ , 2015] 

 [Sramek et al., 2016].

. -

-

 Borexino 4,5  95% C.L. [Bellini et al., 2013]  KamLAND

3,7  95% C.L. [Gando et al., 2013]. -

.

, -

,  3,26 .

,

, -

eν  [ , 2015]. -

eν eν ,

.  JUNO  LENA -

.

. 1. 

,

. 2. 

-

,

.



98

. ., . .  // . 2009.  3.
. 26–35.

. . .  / VII -
, .  8–12, 2003. 

http://www.vniitf.ru/rig/konfer/7zst/reports/s1/1-3.pdf 
. , , . .: , 1989. 336 .

. .  // . 1977.
. 123. . 3. . 473–486.

. ., . ., . . . .:
, 2008. 408 .

. .  // . . 3: 
. .: , 2012. . 30–34.

. .  // -
. . 6: . .: , 2014. . 162–167.

. . ,
,  // . . 7: -

. .: , 2015. . 193–199.
. . -  // . 1989. . 309.  4.

. 864–867.
. ., . . . .: , 1980. 728 .

Andringa S. et al. Current Status and Future Prospects of the SNO+ Experiment // Advances in 
High Energy Physics. V. 2016. 61942502015; arXiv: 1508.05759v3 [physics.ins-det]. 

Audi G. et al. The NUBASE evaluation of nuclear and decay properties // Nuclear Physics A. 
2003. V. 729. P. 3–128. 

Beacom J.F. et al. Letter of Intent: Jinping Neutrino Experiment. 2016; arXiv: 1602.01733v4 
[physics.ins-det]. 

Bellini G. et al. Measurement of geo-neutrinos from 1353 days of Borexino // Phys. Lett. 2013. B 
722. P. 295–300; arXiv: 1303.2571v1 [hep-ex]. 

Chen M. Geoneutrino Detection / Treatise on Geochemistry (2nd Edition). Editors-in-Chief: H. 
Holland and K. Turekian. Elsevier. 2014. V. 15: Analytical Geochemistry/Inorganic INSTR. Analy-
sis. P. 443–454. 

Gando A. et al. Reactor ON-OFF Antineutrino Measurements with KamLAND // Phys. Rev. D. 
2013. V. 88. 033001; arXiv: 1303.4667v2 [hep-ex]. 

Han R. et al. Potential of Geo-neutrino Measurements at JUNO // Chinese Phys. C. 2016. V. 40. 
3. 033003; arXiv:1510.01523v4 [physics.ins-det].

Herndon J.M. Feasibility of a nuclear fission reactor at the center of the Earth as the energy 
source for the geomagnetic field // J. Geomagnetism and Geoelectricity. 1993. V. 45. P. 423–437.  

Herndon J.M. Terracentric Nuclear Fission Georeactor: Background, Basis, Feasibility, Structure, 
Evidence, and Geophysical Implications; arXiv: 1308.5934v2 [physics.gen-ph]. 

Kuroda P.K. On the Nuclear Physical Stability of the Uranium Minerals // J. Chem. Phys. 1956. 
V. 25. No. 4. P. 781–782. 

Ludhova L. Low-energy neutrinos // Journal of Physics: Conference Series. 718. 022012. 2016. 
http://iopscience.iop.org/1742-6596/718/2/022012 

De Meijer R.J., Van Westrenen W. Assessing the feasibility and consequences of nuclear georeac-
tors in Earth's core-mantle boundary region; arXiv: 0805.0664v1 [physics.geo-ph]. 

Sramek O. et al. Revealing the Earth’s mantle from the tallest mountains using the Jinping Neu-
trino Experiment // Scientific Reports. 2016. 6:33034. http://www.nature.com/articles/srep33034. 

Wetherill G.W. Spontaneous fission yields from uranium and thorium // Phys. Rev. 1953. V. 92. 
No. 4. P. 907–912. 

Wetherill G.W., Inghram .G. / Proc. of the Conference on Nuclear Processes in Geologic Set-
tings. USA, Sept. 1953. P. 30.  

Wurm M. et al. The next-generation liquid-scintillator neutrino observatory LENA // Astroparticle 
Physics. 2012. 35. 11. P. 685–732; arXiv: 1104.5620v3 [astro-ph.IM]. 




