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CranpaprHas cxemMa pad0Tbl MUPOUCTOYHUKA

Brownridee, J.D. Pyroelectric x-ray generator /J.D. Brownridee // Nature. — 1992. —
Vol. 358. — P.277-278.

https://www.amptek.com/internal-products/cool-x-pyroelectric-x-ray-generator
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NMnyJabCHBIN NHPOIIEKTPUYECKUH HCTOYHHUK

Ivashchuk, O.0. Pyroelectric accelerator and X-ray source in pulsed mode / O.0. Ivashchuk, A.V. Shchagin, A.S. Kubankin, V.Y. lonidi, A.S.
Chepurnov, V.S. Miroshnik, V.I. Volkov and D. A. Lepeshko // JINST. — 2020. — Vol. 15. — P C0200_2.
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JIBYyXKpHCTAJbHAA CXeMAa MUPONICKTPHUUECKOIO

J. A. Geuther and Y. Danon, High-energy X-Ray production with pyroelectric crystal, J. Appl. Phys. 97,
074109 (2005).
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IIapodIeKTPUICCKUHA Ae(PICKTOP My4YKa
HePEeJATHBUCTCKUX 3JIeKTPOHOB 30 k3B

the 30 keV electron beam (1) passes through the diaphragm (2)
and the gap between the pyroelectric crystals (3). The position
of the beam spot on the transparent screen (5)

is observed by the camera (6). Pyroelectric crystals (3) are glued
to conical metallic heat-conductors (8)

installed on Peltier elements (4). The temperature is controlled
by digital DS18B20 type thermometers (7).

beam spot position, mm
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time, s

temperature

deflection angle, degrees

In the experiment 23.37C to
24.87C in 27 s. total beam shift was 57mm. This means
that the 30 keV electron beam was deflected by a total
angle of = 10.6 degrees




IIapodIeKTPUICCKUHA Ae(PICKTOP My4YKa
PEIATUBUCTCKHUX VIEKTPOHOB 7 M>3B
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The scheme of the experiment. 1 - Bending magnet, 2 -
U=l FERE) T2t T2 s pyroelectric deflector, 3 - vacuum chamber, 4 — linear
x=0mm x=+13mm Xx=-13mm .. .
T=330C T=7189C T=4220C translator, 5 — removable scintillation screen, 6 — removable
(a) o=0mrad o=+26mrad o =-26 mrad Faraday cup, 7 - proportional chamber, 8 - web camera, 9 -

X-ray detector, 10 — glass window.

The experiments on observation of deflection of 7 MeV electron beam for 26 mrad in the transverse electric

field with strength of about 100 kV/cm arising at variation of the temperature of a pair of pyroelectric crystals
39 0C in vacuum
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I16€303JIeKTPUYECKUN YCKOPUTEJIb

Ivashchuk, 0.0. Piezoelectric Accelerator / 0.0. Ivashchuk, A.V. Shchagin and et. al. // Scientific Reports. — 2018. —
Vol. 8. — P. 816488.
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IIbe3oTpanchopmarop Kak HCTOYHUK PU n
YCKOPUTEJIb 3JICKTPOHOB

Ivashchuk, O.0. Ceramic Piezoelectric Transformer in Vacuum for Acceleration of Electrons and Production of X-Rays /

0.0. Ivashchuk, A.V. Shchagin, V.S. Miroshnik, V.I1. Volkov and A.S. Kubankin // Materials. — 2018. — Vol. 11. — P. 1188.
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SJAKIIOYEHHUE

BnepBbie 3KCIEpUMEHTANBHO OOHAPYKEH HMITYJIBCHBIA PEXUM PAOOTHI MUPOIIEKTPUUYECKOTO YCKOPHUTENS.
Takoll MCTOYHMK MOXKET T€HEPUPOBATh MHTEHCUBHOE PEHTICHOBCKOE M3IIYUYCHUs 3a JOJU CEKyHIbl. bbuUin
MPEAJIOKEHBl HOBBIE CIIOCOOBI YIIPABICHUS BEIMYMHONW MOTOKA W BPEMEHEM T€HEpalMu PEHTTEHOBCKOIO
V3JIy4YECHUS B MUPOIIEKTPUIECKOM UCTOYHUKE C MOMOIIBIO JOTIOJIHUTEIBHOTO CETOYHOTO JIEKTPO/IA.

bruta oOHapykeHa reHepaius MOJOKUTEIbHBIX HOHOB B ClIy4ya€ BO3HUKHOBEHMS OTPHUIATEIBLHOIO 3apsija Ha
CBOOO/IHOW MOBEPXHOCTH MHUPOIIEKTPUUYECKOTO KPUCTAILIA B MUPOIICKTPUUECKOM YCKOPUTENIE B TPUOIHOU
koH(urypauuu. JlaHHbIM (AKT CBHAETENBCTBYET O TOM, UYTO HUMITYJIbCHAs TE€HEpalus PEHTTEHOBCKOTO
U3JIyYECHHUS] B THPOAJIEKTPUUYECKOM YCKOPUTENIE MOXKET HaONIoAaThCs KaK MpPU HArpeBe TaK U NPU €ro
OXJIAXKICHUH.

Pa3paboTaH 1 UCHIBITAH MUPOIIEKTPUUCCKUIN 1E€IEKTOP HA PEIATUBUCTCKOM IyUYKE 3JIEKTPOHOB ¢ 3Hepruei 30
K3B ¥ Ha HEpEeIATUBUCTCKOM IIy4YKE JJIEKTPOHOB C 3Hepruer 7 M»sB. Pesymprarsl 3KCniepruMEHTAIBHBIX
UCCIICIOBAHMI IMOKa3ajd¥ BO3MOKHOCTH OTKJIIOHEHHS ITydKa BJIEKTPOHOB Ha yrou mopsaka 1,5 0. JlaHHbri
pUOOP MOXKET UCIOIB30BaTh B OYyIIEM B YCKOPUTEIBHOW TEXHUKE JJIsI YIIPABJICHUS TpaeKkTopuer u ¢hopmoit
ITy4YKa dJIEKTPOHOB.

BnepBbie 00HapykeHa TeHepalys peHTI€HOBCKOIO M3Ty4YE€HHUs BCIEACTBHE Mbe303JeKTpuueckoro sddexra B
BaKyyMe.

OOHapyXeHa JuHEWHas 3aBUCMMOCThH BBIXOJIJa PEHTTEHOBCKOTO W3JIYYEHHS! OT JAaBJIEHUSI OCTATOYHOTO Ta3a B
BaKyyMHOU KaMmepe npu padoTe Nbe303JIEKTPUUECKOro TpaHcpopmaropa



CIIACUBO 3A BHUMAHHUE!



