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Repulsive Coulomb potential

Kinetic energy

T    (°K) E Penetration

room 300 10−2 eV 𝟏𝟎−𝟐𝟔𝟎𝟎

sun 15× 106 1.3 keV 𝟏𝟎−𝟏𝟎

𝑽𝒎𝒂𝒙 1010 1 MeV 1

Boltzmann constant

Number of pp-pairs in the sun                           







Electromagnetically   induced   fusion   (in a crystal)
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nucleus

Neighbouring
nucleus
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Exposing the solid compound LiD (lithium deuteride) to X rays for the duration 

of 111 h, we detect 88 events of nuclear fusion 

~ meV
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LiD - crystal 𝟔𝐋𝐢- 𝟐𝐇
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X-rays LiD - crystal

New distribution
over the levels 
that depends on
the spectrum of
the X-rays

Under the X-ray radiation the distribution is changing

master

equation



We only need the stationary distribution:

normalization

condition

This linear system can be solved 

iteratively

Occupation probabilities
of the square-well levels
under the influence of X-rays
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Similarly, the rate

can be found

an attempt to tunnel through. If the size of the cell is 2R 0 and velocity of the nucleus is v ,

then the attempts are repeated with the period

t =
4R 0

v

i.e. with the frequency

ν =
v

4R 0

Therefore, if a deuteron in the crystal oscillates with the energy E , the fusion happens with

the rate

W d(E ) = T ν =
T (E )

4R 0

2E

µ d

where µ d is the mass of deuteron. Apparently, the same is valid for the tunneling of a lithium

nucleus, and the corresponding reaction rate W L i (E ) can be obtained in the same way.
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Average rates

for the ensemble

``Bulk’’ rate
for the sample

Exposure time  t = 111 hours

Expected events:   N = 207 Experiment: N > 88    

molar mass

theory



Experiment

85 detector 
plates
1cm X 1cm

Etching:
6.25 mol/L
NaOH
70 °C  
8 hours

E > 6 MeV

Background:



Experiment
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Neutron flux



Low-energy 

tracks

E > 6 MeV





Efficiency of detecting

0.095 mm

We cannot register all 
the fusion events
because the α-particles
slow down when passing 
through the material

LiH

CR-39

Theory: N = 207

E > 6 MeV

Experiment: N > 88

88 ≈ 40%   →      N~220



SUMMARY

• Neutrons can excite the oscillations of the nuclei relative to 

each other in a crystal

• Low fusion probabilities are magnified by the macroscopic 

number of the pairs

• Such a phenomenon could be used to study the low-energy 

nuclear reactions 




