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Summary

We report 3 experiments different

excited states

Energy production
Neutron measures

Radiation emission

®» & ¢ o

Sample’s surface analysis



Introduction

We study metal samples, planar or cylindrical rod

¢ Pure Ni
¢ Nickel alloys
¢ Nickel-plated

Cleaning: chemical and physical
Loaded with Hydrogen

pressure 100 mbar < Py < 1000 mbar

temperature 150 °C < T5 <450 °C



Experimental cell

T, thermocouples

Ni samples

planar heaters

Ceramic holder planar heater Ni sample



Experimental setup
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Photon detectors

100 keV < E, < 4600 keV

Nal(Tl) detector —>



First experiment:
sample preparation and
hydrogen loading

Pressure 100 mbar < P, < 1000 mbar

Temperature 150 °C < T4 <450 °C

Annealing cycles
¢ in vacuum Tyax < 550 °C

¢ in Hydrogen Tyax < 450 °C

High loading > fast loading
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First experiment: hydrogen
loading
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First experiment:
excess heat production
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First experiment:
no neutron production

Moderator: paraffin or He3 counters

olythene
POLY He3 +n—->p+ H3



First experiment: surface
analysis
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Elemental analysis
Electrons 20 kV
Spot dim — 2+6 nm
200x200 pm?
t..,=100s

acq

Scanning Electron Microscope

X-microprobe

Energy Dispersive
X-ray system for
elemental analysis
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First experiment: radiation
emission

-
o, i
EOO !
LI *
L X
&
1 -
800 e il i s ol
P T ST
i bl 17 L T
] W Py BT LA L Y
: * B [l =
= 400 \é >
2 1
Ch ] : j'

L] mieasured '\-|"|.'-\.|IHII.I

g hackground spectrum

o difference

During initial degassing of samples 5 days



First experiment: radiation

emission
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Second experiment:
radiation emission
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Second experiment:
radiation emission
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Second experiment:
hydrogen loading
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Second experiment: other
measures

€ No neutron emission
€ No excess heat production

¢ No gquantitative changes on surface of Ni






counts

Third experiment: radiation

amiceinmn
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Increasing by thermal excitation (~10 min) |::> few hours
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Third experiment: other
measures

¢ Low Hydrogen loading (~ few tenths mbar)

and slow loading (~ weeks)
4 No neutron emission

€® NoO excess heat production



Conclusion

— High and fast loading of Hydrogen
— Radiation emission in an early time,
low intensity peaks, they disappeared before

the energy production started
l:> — No neutron emission

¢ 1st exp

— Excess heat

— Altered Ni surface

— Low and slow loading of Hydrogen

— Radiation emission in an early time,

high intensity peak, it disappeared after
nd >
. 2 exp about 3 months

— No neutron emission
— No excess heat

— No altered Ni surface

— Low and very slow loading of Hydrogen
. 3rd eXp :> — Radiation emission in an early time,
low intensity peak, it is never disappeared,
thermal excitation provoked a transient increasing,
spontaneous increasing persisted for weeks
— No neutron emission

— No excess heat



Conclusion

These experiments shows the complexity
of phenomena involved in physics of Ni-H

system
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