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Abstract
Deflection of a relativistic electron beam by means of the pyroelectric deflector is 

demonstrated experimentally for the first time [1]. The operating principle of the pyroelectric 
deflector is based on the generation of a strong transverse electric field in a vacuum in the gap 
between a pair of pyroelectric crystals due to the pyroelectric effect [2]. The experiments on 
observation of deflection of 7 MeV electron beam for 26 mrad in the transverse electric field with a 
strength of about 100 kV/cm arising at a variation of the temperature of a pair of pyroelectric 
crystals in vacuum are described. The possibility for application of the installed sequentially 
pyroelectric deflectors in pyroelectric undulator for production of undulator radiation by relativistic 
electron beam without any external high voltage power supply is discussed. 
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Electric field strength in miniature pyroelectric 
accelerator can reach about 100 kV/cm.
A.V. Shchagin, V.S. Miroshnik, V.I. Volkov, and A.N. Oleinik, Ferroelectric ceramics in a 
pyroelectric accelerator, Applied Physics Letters 107, 233505 (2015).

After our research of the pyroelectric accelerator, we decided 
to try pyroelectric deflector and undulator. 



•Deflection of non-relativistic 30 keV electron beam 
Experiment in Belgorod radiation laboratory
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Beam position as functions of the pyroelectrics 
temperature and time



Results of deflection of 30 keV electron beam



•Deflection of relativistic 7 MeV electron beam
V.I. Alekseev, A.N. Eliseev, О.О. Ivashchuk, I.А. Kishin, А.S. Kubankin, А.N. Oleinik, V.S. Sotnikova, A.S. 
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Experimental setup 7 MeV electron beam



Construction of the pyroelectric deflector
Pyroelectric crystals are LiNbO3



Deflection of the electron beam. 
Maximum electric field strength is 100 kV/cm.



Electrons accelerating from one crystal to another  produce bremsstrahlung and 
characteristic X-ray radiation. One can say, that they provide low-current 
perpendicular electron beam between pyroelectric crystal.

The spectrum of X-ray radiation from the perpendicular electron beam. 
7 MeV electron beam is turned off. This is independent confirmation of the electric 
field strength 100 kV/cm.

 



Discussion The concept of a pyroelectric deflector can be as the basis 
for the development of a pyroelectric undulator. Several installed 
sequentially pyroelectric deflectors with opposite directions of 
crystals polarization can lead to undulatory motion of relativistic 
charged particles and to the emission of undulator radiation. Such 
undulator can be considered as a kind of electrostatic undulator. The 
electrostatic undulator was first proposed by V.L. Ginzburg in 40ies. 
The project of the electrostatic undulator of the ultra-relativistic 
beam with conductive electrodes and external high voltage power 
supply was proposed in Stanford in 90ies. 
 In the present paper, we demonstrated experimentally 
operation of the pyroelectric deflector with the relativistic electron 
beam. Undulator parameter K~0.2 in ultra-relativistic case. External 
power supply is absent (excluding only heating).
 The pyroelectric undulator can be used 
when we will need in a light, cheap simple 
undulator. For instance, in the space


