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The 2H(d,n)3He and 2H(d,p)3H reactions
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/ Angular Distrubition and Cross section for dd reactions in gas target experimen“
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Level scheme of He4

D.R. Tilley et al. /] Energy levels of light nuclei A =4
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/ Very small cross sections

E << E~ =a 108 barn < o(E) < 10~ ° barn

‘Nuclear’ contribution:
the S-factor

o(E) = S(E) e=2m1(E) &

E

Coulomb contribution (strong
energy dependence):
The Gamow factor

With the Gamow factor:  27n(E) = 31.292 Zo(u/E)1/?

Z1, Zp the charge of the nuclei,
Procedure p the reduced mass, E in keV

1. measurement of cross sections higher energies

2 .extrapolation to astrophsical energies

Need

low energy measurements (but even though....)

Use of theoretical methods
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4 Astrophysical S-factor for d+d
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/ DWBA calculation versus R - Matrix
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/Model independent approach
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Angular Anisotrophy(proton channel)

Usual angular distrubiutions for d+d reactions
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Electron screening
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Experimantal screening

Y norm (B)

2.0

1.5}

1.0

20F

15}

1.0F

20F

15}

1.0

Al
Ug= (190 = 15) eV

o D* beam
® D; beam

Ta
U= (322 £ 15) eV

140 T

0 '
10.01 10.02

d+d __, 3He+n

d+d __, 3H+p

metal target

NIC 1998, p. 152
Europhys. Lett. 54 (2001) 449

Similar results:
J. Kasagi et al.
LUNA Collaboration

U, = 25t5eV
U.Greife et al., Z.Phys. A351 (1995)
107

UHV experiments
J.Phys. G, 2008




/ Experimental results of measurements in metals \
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(cn/csp)

Theoretical results for unsual branching ratio and angular distrubitions
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/ Single particle threshold resonance \
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Conclusions

Simple physical theory, interplay between the electron screening and the
resonance excitation, based on known effects, to verify in accelerator
experiments, can explain the branching ratio and the angular distributions of

the D+d reactions

The resonance contribution can explain the enhanced electron screening

effect observed in metallic environments

Experiments with atomically clean target are needed




