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XAPAKTEPUCTHKA TA 3ACTOCYBAHHSI CKAHYIOYOT'O AAEPHOI'O MIKPO30OHZIA
B IHCTUTYTI HPUKJIAJHOI ®I3UKHU HAH YKPAIHUA

Ckanyrounii smepauii Mikpo3ona B [HctutyTi npukinanHoi ¢isuku HAH YkpaiHu € aHaniTHYHUM KaHaJIoM Ha 0a3i
KOMIIAKTHOT'O €JIeKTPOCTaTHYHOTO IpUcKopioBada «Cokim» Tuimy Ban nme I'paad 3 MakcHManbHOIO Hampyrormo Ha
BHCOKOBOJNITHOMY TepMiHami 2 MB 1 mpusHaueHwi [Uid JOKaJbHOTO HEPYHHIBHOTO aHANi3y 3pas3KiB pPi3HOTO
MIOXO/DKCHHSI 3 BUCOKOIO YYTIMBICTIO (~1 ppm), a TakoX JJisi BUTOTOBJICHHS TPUBHMIPHUX MAOPO3MIPHHX CTPYKTYD
BUCOKOi SIKOCTI 3a JIONOMOIOI0 TPOTOHHO-TIpoMEHeBoi Jitorpadii. PosminbHa 31aTHICTE MIKPO30HIA CTAaHOBHUTH
6m3bKko 3 MKM 3i cTpyMoM mydka | ~ 100 nA i 0,6 Mxm 3 | ~ 1 nA. MakcumanbHU# pacTp CKaHyBaHHs c(hOKYCOBaHUM
My4KOM MO MOBepxHi 3pazka 1 x 1 Mm% Y MIiKpO30HI peati3oBaHO METOJIMKH XapaKTEPUCTUYHOTO PEHTTEHIBCHKOTO
BUIIPOMiHIOBaHHS, Pe3epdopaiBcbkoro 3BOPOTHOIO PO3CIIOBaHHS Ta BTOPHHHOI €JIEKTPOHHOI MiKpockomii. Y crari
TaKOX HaBEJICHO MPUKIIAJN 3aCTOCYBaHHSI SAEPHOTO MIKpO30H/a Yy (PI3MIHUX JTOCITIHKEHHSX.

Knrwouogi crosa: eneKTpOCTaTHYHUN NPHUCKOPIOBAY, CKaHYIOUWI sSACPHHN MIKpPO30HI, 30HAO(OpPMYHOYa CHCTEMA,
MMPOTOHHO-TIPOMEHEBa  JiTorpadis, peHTTeHIBChbKa mudpaKmiiHa pelriTka, KBaApylolibHA MarHiTHA JIiH3a,
XapaKTepUCTHYHE PEHTTeHIBChKE BUIPOMiHIOBaHHS, Pe3epdopaiBchke 3BOPOTHE pPO3CIIOBaHHS.
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PERFORMANCE AND APPLICATION OF SCANNING NUCLEAR MICROPROBE
AT THE INSTITUTE OF APPLIED PHYSICS
OF THE NATIONAL ACADEMY OF SCIENCES OF UKRAINE

The scanning nuclear microprobe of the Institute of Applied Physics of the National Academy of Sciences of
Ukraine is an analytical channel based on the compact electrostatic accelerator “Sokol” of the Van de Graaff type with
the maximum voltage at the high-voltage terminal of 2 MV and is designed for local non-destructive analysis of
samples of various origins with high sensitivity (~1 ppm), as well as for the fabrication of three-dimensional small
structures of high quality using proton beam writing. The resolution of the microprobe is about 3 pm with a beam
current of 1 ~100 pA and 0.6 um with | ~1 pA. The maximum scanning raster with a focused beam on the sample
surface is 1 x 1 mm?2. The microprobe implements the techniques of particle-induced X-ray emission, Rutherford
backscattering, and secondary electron microscopy. The article also gives examples of the use of the nuclear
microprobe in physical research.

Keywords: electrostatic accelerator, scanning nuclear microprobe, probe forming system, proton beam writing,
X-ray diffraction grating, quadrupole magnetic lens, particle-induced X-ray emission, Rutherford backscattering.
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