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Electron Screening in Nuclear Reactions 
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Experimental Results (HV) 
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Experimental Results (HV) II 
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Experimental (HV) and Theoretical Results 
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dielectric function theory: 

     free and bound electron polarization 

     cohesion screening 

K.Czerski et al., Europhys. Lett. 2004  
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UHV Experimental Setup 

ECR ion source 

analyzing 

magnet 

electron detector target chamber 

mass 

spectrometer 

I:    10-30 µA 

V:   30 kV 

V: ~ 1 V 

p:  10-11 – 10-10 mbar 
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Results: Extrapolated Cross Section & Yield 

(PdD) 

0.01 0.1 1 10 100 1000

-40

-30

-20

-10

-40

-30

-20

-10
  cross section  U

e
 = 300 eV

  cross section  U
e
 = 150 eV

  yield  U
e
 = 300 eV

  yield  U
e
 = 150 eV

 l
o

g
(Y

)

 

lo
g

(
) 

(b
a
rn

)

E
d,CM

(eV)

8 

200 400 600 800 1000

-70

-60

-50

-40

-30

-20

-10

0

10

Koonin et al.

Fleischmann and Pons

Jones at al.

 

 

lo
g

(R
) 

(1
/s

)
U

0
(eV)
















00

0 exp
24

)()()(
U

E

MU

NS

M

E
ENvENER G

scrrelscrscr 



Cold Fusion – Doubts 

2H + 2H  

3H + p  Ep ~ 3.6  MeV     Et ~ 1.2  MeV 

3He + n  En ~ 2.4  MeV     E ~ 0.8  MeV 

4He +   E ~ 24  MeV 

• tunnel effect 

  cross section at least by 1040 too small 
 

• branching ratios 

   3He/3H 105 ,  3He/4He 10-5  
 

• the lowest projectile energy (accelerator exp.) 

  Ed = 4 keV 
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Two Processes at Room Temperature 

1. Low deuteron loading, off the 0+ resonance 

electron screening locally enhanced by impurities and crystal defects 
 

low level neutron and proton production due to stripping reactions, 

bursts, no heat production, weak material dependence 

2. High deuteron loading, on the 0+ resonance 

balance between the resonance and electron screening 
 

high intensity 4He and d production, heat production 

hot spots, strong material dependence 
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