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Short history

Pyroelectric Effect in Ancient Greece
Research of Kurchatov et al

Soviet physicists research in 70s — 80s

X-ray generation by Brownridge, Nature 1992
Electron beam observation 1999

lon beam observation 2001

Neutron emission, Nature April 2005

What about us?
In 2001, we first outside of the USA observed pyroelectric X-

rays (&S to our kﬂOW'EdgE) V. I. Nagaychenko, V. M. Sanin, A. M. Yegorov, A.

V. Shchagin. Spectra of pyroelectric X-ray generator. E-preprint physics/0309049 at
, September 10, 2003, 5 p.
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First Experiments with Pyroelectric Generator,
Kharkov, 2001 (photo by X. Artru)
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Experimental Observation of Accelerated Electron Beam
Due to Pyroelectric Crystal, 2005

LOLEN AL CF ARPLIRG BETY 5105 970074 idA 2003)

Electron and positive ion acceleration with pyroelectric crystals
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Experimental Observation of Focusing of Accelerated
Electron Beam
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Experimental Observation of Accelerated lon Beam
Due to Pyroelectric Crystal, 2005
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Experimental Observation of Nuclear Fusion
Driven by a Pyroelectric Crystal, 2005

Fusion seen in table-top experiment

27 april 2005

Physlclsts In the US have generated nuclear fuslon in a
simple, table-top device operating at room temperature, The
device, huilt by Brian Naranjo, lim Gimzewski and Sath
Putterman at the University of California at Los Angeles
{UCLA), causes twao deuterium nuclai to collide with each
other and generate alpha particdles, neutrons and energy
{Mature 434 1115). The device could have applicatlons as a
portable neutron generatar or In the propulslon systams for
miniature spacecraft, but will not be useful as an enargy
source because It consumes more enerygy than it produces.

G

T s R e T e

oy

oo
P

b preasii dhidesur g |
T

TR T )

R 1]

D. Naranjo et al, Nature, 434 1115
(2005)



Experimental Observation of Nuclear Fusion
Driven by a Pyroelectric Crystal, 2005

letters to nature
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Experimental Observation of Nuclear Fusion
Driven by a Pyroelectrlc Crystal 2005
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Experiments with Pyroelectric Generator, Kharkov, 2005

L
H >
“— 6
_____________________________________________ R T | EEEE

ro A I I S

y 5 —» 8

—(") A
A

1 2 3 4 7 9 10 11 12

Scheme of the experimental setup with pyroelectric crystal
LINbO3 (3), Si(Li) X-ray detector (10), 1.0 mm lead collimator

(5), 20 mkm Cu foil (8), 20 mkm Be foil (6). L=8mm.
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Experiments with Pyroelectric Generator, Kharkov, 2005
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X-ray spectra at heating and cooling -20 — +110 degree. Crystal
LINbO3, height H=8 mm pressure P=2.5 mTorr
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Experiments with Pyroelectric Generator, Kharkov, 2005
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Maximum energy in X-ray spectra as a function
of pressure at different crystal height
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Experiments with Pyroelectric Generator, Kharkov, 2005
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Experiments with Pyroelectric Generator, Kharkov, 2005
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Experiments with Pyroelectric Generator, Kharkov, 2005

100 n

80

10°xSN.

20 A

—_ 60 -

40

Heating

H=4mm —=— S(4x8)
Heating | —*— S(4x4)

10°xsN,

P(mTorr)

Cooling

H=4mm |—=— 8(4)(8)
—eo— S(4x4)

Cooling

P(mTorr)

Total number of X-ray quanta as a function
of pressure for different crystal thicknesses

Shchagin A.V.,

shchagin@kipt.kharkov.ua

Kharkov Institute of Physics and
Technology


mailto:shchagin@kipt.kharkov.ua
mailto:shchagin@kipt.kharkov.ua

Experiments with Pyroelectric Generator, Kharkov, 2005
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Images of Focused Electron Beam at ZnS Screen,
Kharkov, 2005

Fig. 24 Flg. o3
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What We are Going to Do?

1. To create the experimental setup

2. To study properties of the electron beam,
Including the beam focusing

3.To study generation of X-rays

4. To study properties of the ion beam

Later, may be

5. Numerical simulation of the pyroelectric
generator operation

6. To research generation of neutron emission.

Shchagin A.V., Kharkov Institute of Physics and
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