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Short historyShort history
Pyroelectric Effect in Ancient GreecePyroelectric Effect in Ancient Greece
Research of Research of KurchatovKurchatov et alet al
Soviet physicists research in 70s Soviet physicists research in 70s –– 80s80s
XX--ray generation by ray generation by BrownridgeBrownridge, Nature 1992, Nature 1992
Electron beam observation  1999Electron beam observation  1999
Ion beam observation 2001Ion beam observation 2001
Neutron emission, Nature April 2005Neutron emission, Nature April 2005

What about us?What about us?
In 2001, we first outside of the USA observed pyroelectric XIn 2001, we first outside of the USA observed pyroelectric X--
rays (as to our knowledge)rays (as to our knowledge) V. I. Nagaychenko, V. M. Sanin, A. M. Yegorov, A. 
V. Shchagin. Spectra of pyroelectric X-ray generator. E-preprint physics/0309049 at 
http://www.arxiv.org/ftp/physics/papers/0309/0309049.pdf , September 10, 2003, 5 p. 

mailto:shchagin@kipt.kharkov.ua
mailto:shchagin@kipt.kharkov.ua
http://www.arxiv.org/ftp/physics/papers/0309/0309049.pdf


Kharkov Institute of Physics and Kharkov Institute of Physics and 
TechnologyTechnology

Shchagin A.V.,Shchagin A.V.,
shchagin@kipt.kharkov.uashchagin@kipt.kharkov.ua

First Experiments with Pyroelectric Generator,First Experiments with Pyroelectric Generator,
Kharkov, 2001 (photo by X. Kharkov, 2001 (photo by X. ArtruArtru))
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ExperimentalExperimental Observation of Accelerated Electron BeamObservation of Accelerated Electron Beam
Due to Pyroelectric Crystal, 2005Due to Pyroelectric Crystal, 2005



ExperimentalExperimental Observation of Focusing of Accelerated Observation of Focusing of Accelerated 
Electron BeamElectron Beam

Due to Pyroelectric Crystal, 2004Due to Pyroelectric Crystal, 2004



ExperimentalExperimental Observation of Accelerated Ion BeamObservation of Accelerated Ion Beam
Due to Pyroelectric Crystal, 2005Due to Pyroelectric Crystal, 2005



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

ExperimentalExperimental Observation of Nuclear FusionObservation of Nuclear Fusion
Driven by a Pyroelectric Crystal, 2005Driven by a Pyroelectric Crystal, 2005
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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.

Experiments with Pyroelectric Generator, Kharkov, 2005Experiments with Pyroelectric Generator, Kharkov, 2005

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


Kharkov Institute of Physics and Kharkov Institute of Physics and 
TechnologyTechnology

Shchagin A.V.,Shchagin A.V.,
shchagin@kipt.kharkov.uashchagin@kipt.kharkov.ua

X-ray spectra at heating and cooling -20 – +110 degree. Crystal
LiNbO3, height Н=8 мм pressure P=2.5 mTorr
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Heating Cooling
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Maximum energy in X-ray spectra as a function 
of pressure at different crystal height
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Maximum energy in X-ray spectra as a function 
of pressure at different crystal square
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Heating Cooling

Maximum energy in X-ray spectra as a function 
of pressure for non-polished and polished crystal
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Total number of X-ray quanta as a function 
of pressure for different crystal thicknesses

Heating Cooling
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Total number of X-ray quanta as a function 
of pressure for non-polished and polished crystal
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Fig. 24Fig. 24 Fig. 33Fig. 33

Images of Focused Electron Beam at Images of Focused Electron Beam at ZnSZnS Screen,Screen,
Kharkov, 2005Kharkov, 2005
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What We are Going to Do?What We are Going to Do?
1. To create the experimental setup1. To create the experimental setup
2. To study properties of the electron beam, 2. To study properties of the electron beam, 
including the beam focusingincluding the beam focusing
3.To study generation of X3.To study generation of X--raysrays
4. To study properties of the ion beam4. To study properties of the ion beam
Later, may beLater, may be
5. Numerical simulation of the pyroelectric 5. Numerical simulation of the pyroelectric 
generator operation         generator operation         
6. To research generation of neutron emission.6. To research generation of neutron emission.
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I Would Invite EveryoneI Would Invite Everyone
for Experimental Demonstrationfor Experimental Demonstration

of the of the Pyroelectric GeneratorPyroelectric Generator
Operation at KIPT Operation at KIPT 

Room 207, Room 207, BldBld. 5, New Site,. 5, New Site,
on January 20, 2006on January 20, 2006
starting from 16:00starting from 16:00



ThanksThanks
for Your Attentionfor Your Attention !!


