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1. Determine the reaction rates of Xp(d,y)X3He using data on the
reaction rate of d(p,y)3He

2. Determine the S-factor of the reaction Xp(d,y)X3He

3. Calculate the S-factor values for the energy range 0.001MeV —

2MeVTo
4. Determine the dependence of the S-reaction factor on the mass

of the dark ion core and its charge



Description of the Dark Atom Model

‘ — heavy, non-baryonic charged particle Zx

Z, = —2n,n=1,2,3...

‘ charged matter particle




Calculation of the Reaction Rate (ov)

The reaction rate depends on the S-factor of the reaction as follows:
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where:

KL — reduced mass of projectile and target,
NA — Avogadro's number,

k — Boltzmann constant,

E — center-of-mass energy.



Determination of the S-factor S, (E) of the reaction Xp(d,y)X3He

The reaction cross section is expressed through the S-factor and the Gamow factor:
o(E) = ——Le 2™

therefore

The expression for the reaction cross section is:
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where e3(E) = my +ma + E — p4(E).
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Determination of the S-factor S, (E) of the reaction Xp(d,y)X3He

Thus, the final expression for the reaction S-factor was obtained
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We assume that the function M

M :/|M;:;d|2d93.

is assumed to be the same for the reactions Xp(d,y)X*He and d(p,y)*He



Determination of the S-factor S, (E) of the reaction Xp(d,y)X3He

The S-factor Sx(E) for the reaction Xp(d,y)X*He can be determined from the S-factor of the reaction
d(p,y)*He!2lusing the relation
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Dependence of the S-

factor on the Dark lon
Nucleus Mass
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Conclusion

* The dependence of the S-factor of the Xp(d,y)X3*He reaction on the S-factor of the
p(d,y)*He reaction was determined.

e S-factor values were calculated for the energy range 0.001 MeV — 2 MeV.

 The S-factor depends on the dark nucleus mass and the dark atom charge. Changes in the

dark atom charge produce a greater effect on the S-factor than changes in the dark
nucleus mass.

* The obtained S-factor values will be used to calculate the Xp(d,y)X*He reaction rate.
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Thank you for your attention!




The cross section of the 2 = 2 process is described by the general formula:

[3]
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Consider a process in which two initial particles 1 and 2 transform into two final particles 3 and 4.

Equation (2) takes the form:
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The four-dimensional delta function decomposes into the product of delta functions in energy and momentum:

0D (ps+ps —p1 —p2) = d(es+ 4 — 1 — £2) - ¥ (Ps + Pa — P1 — P2).
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BbiBOA, BbipaXKeHUs ana ceyeHma peakumm ofE)

For the process 1+2 = 3+y in the nonrelativistic limit in the center-of-mass frame:
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Consider the matrix element:

M| > = [ MBI - [0(0) .

where |(0)|? is the square of the relative motion wave function at the origin.
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and the Sommerfeld parameter n is defined as
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BbiBOA, BbiparkeHus ana pacyeta S-dpaktopa S, (E) peakumn Xp(d,y)X3He

The S-factor is related to the energy and reaction cross section as follows:
S(E) = Ee*™o(E).
Substituting the expression for o(E), we obtain:
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