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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dopmyBaHHS IIyyKa B yCTAaHOBKAX IIPOTOHHO-IIPOMEHEBOI JliTorpadii BUCOKOI po3[IibHOI 3aTHOCTI.

Ha3sBa po6oTH aHIJIilICbKOIO:

Beam formation in high-resolution proton beam writing facility.

PedepaT ykpaiHCbKOIO:

3p0o6s1eHO OIJI, Cy4aCHOTO CTaHy €KCIIEPUMEHTAIbHUX YCTAHOBOK ITPOTOHHO-TIPOMEHEBOI JliTorpadii, BU3Ha4EHO
iX HEeJ0JTiKY Ta BCTAHOBJIEHO LJISIXY X yIocKoHasneHHs. [To6ynoBaHo ¢dopmariizm Ta po3po6sieHO IporpaMHe
3a0€e31e4eHHs BU3HAUEHHs iOHHO-ONTUYHUX XapaKTE€PUCTUK OKTYIIOJIbHOI JIiH3M Ha OCHOBI METO/ly MAaTPULIAHTIB 3
ypaxyBaHHSIM XpPOMaTUYHUX Ta chepuyuHux abepauiit. [TobynosaHo ¢popmaniam Ta po3pob6sieHO IporpamHe
3a6e3reyeHHs TIOBHOI Ta YaCTKOBOI KOPEKIii B1acCHUX cepruiHUX abepalliil B KBaAPYNOJIbHUX 30HL0POPMYIOUNX
crucTeMax IIPOTOHHO-TIpOMeHeBOi JliTorpadii Ha MifCcTaBi ONTHUMI3alil TPHUBEIEHOrO KOJIIMOBAHOTO aKCEIITAHCY.
[TpoBeneHo HOCHiIKEHHS KBaIPYII0JIbHUX 30HI0(OPMYIOUMX CUCTEM BUCOKOi PO3MiJIbHOI 3AaTHOCTI 3 KOPEKLIi€IO
cepryHMX abepaliil [J14 [Iy4YKiB i0HIB 3 HEPIBHOMIPHUM PO3NOIiIOM YaCTOK y (pa30BOMY IPOCTOPi. JJoCmimKeHO
30HIO0(POPMYIOYy CUCTEMY Ha 6a3i 0OHONAPaMETPUYHOTO PO3MOIiI€HOrO KBAAPYIIJIETY MAarHiTHUX KBAAPYINOIbHUX
JIiH3, B IKOMY IIeplla JIiH3a Ma€ He3aJIe)KHe JKUBJIEHHS, @ TPU OCTAaHHi JIIH3U MiKJII0YEHI 4O IBOX IKEpPeJs CTPYMY.
YII0CKOHaIEHO KaHaJl SI€PHOTO CKaHYI04Ooro MiKpO30Hy B PE>KMMIi IPOTOHHO-TIPOMEHEOBI JliTtorpadii. PospobieHno
CHACTEMY LIBUIKOTO CKiJAHHA Iy4Ka 3 ONTUYHOI OCi. ABTOMATM30BaHO CUCTEMY BUMIPIOBaHHS NTapaMeTpiB
c(OKyCOBaHOTO ITy4Ka Ha MilleHi. PO3p06JIeHO BEKTOPHUI METO]], CKaHyBaHHS C(POKYCOBAaHUM ITy4KOM IO MOBEPXHi

3paska. [IpoBeHO MiJIOTHI €eKCIIEPMMEHTY ITPOTOHHOI JliTorpadii Ha HOBOMY OPraHUYHOMY MaTepiasi XiTo3aH.

Pedepar aHIJ1iHCBKOIO:

The current state of experimental facilities for proton beam writing has been reviewed, their shortcomings have
been identified, and ways of their improvement have been established. A formalism has been constructed and
software has been developed for determining the ion-optical characteristics of an octupole lens based on the
matrizant method taking into account chromatic and spherical aberrations. A formalism has been constructed and
software has been developed for full and partial correction of intrinsic spherical aberrations in quadrupole probe-
forming systems for proton beam writing based on optimization of the reduced collimated acceptance. A study of
high-resolution quadrupole probe-forming systems with correction of spherical aberrations for ion beams with an
non homogeneous distribution of particles in phase space has been conducted. A probe-forming system based on
a single-parameter separated quadruplet of magnetic quadrupole lenses has been investigated, in which the first
lens has an independent power supply, and the last three lenses are connected to two current sources. The
channel of the nuclear scanning microprobe in the proton beam writing mode has been improved. A system for
rapid beam removal from the optical axis has been developed. A system for measuring the parameters of the
focused beam on the target has been automated. A vector method for scanning the focused beam over the sample
surface has been developed. Pilot experiments of proton beam writing on a new organic material, chitosan, have
been conducted.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: Po3po6Ka Gi3sYHMX NPUHLMILB Ta BU3HAYEHHS TAPAMETPIB yCTAHOBOK IIPOTOHHO-
IIpOMeHeBoi JiTorpadii BUCOKOi po3AiNbHOI 31aTHOCTI

Ha3zpa HTII anrJiiicbKo10: Development of physical principles and determination of parameters of high-
resolution proton beam writing facilities

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: MeTosu, Teopii

l'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHs | eKCiepuMeHTasIbHI PO3pOo6KH ¥ cdepi iHIIMX TPUPOJHUYHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Pospo6sieHo nporpamue 3a6e3nedeHHst BU3HAYEHHS IOHHO-ONTUYHUX XaPAKTEPUCTUK OKTYIIOJIHOI
niH3u. Po3po6JieHo nporpamHe 3a6e3e4eHH s [TI0BHOI Ta 4aCTKOBOI KOpeK1lii BjacHUX chpepuyHux abepatliil B
KBa/IPyTOJIbHUX 30HI0)OPMYIOUMX CUCTEMAaX YCTAHOBOK IIPOTOHHO-TIPOMEHeBOi Jiitorpadii. JlocaimkeHo
KBa/IpyIOJIbHI 30HA0(POPMYIOUY CUCTEMHU BUCOKOI PO3[IiZIbHOI 3laTHOCTI 3 KOopeklielo chepuyHux abepatliil 1s
IIyYKiB iOHIiB 3 HEPIBHOMIDHMM PO3IOJiJIOM 4aCTOK y (pa30BOMY IIPOCTOPi. BusHaueHo napamerpu
30H10(POPMYIOUNX CHCTEM Ha OCHOBI PO3MOIiIEeHOr0 OPTOMOPGHOr0 KBAAPYIJIETY MarHiTHUX KBaJlPyIIOJIbHUX JIiH3
3 MJIOK0 pPOO0OYOIO BifICTAHHIO i BeIMKUMU KoedinieHTamu 3meHueHHs (~1000). PosrisiHyTo cuctemMu 3 TpboMa-,
IIBOMa- Ta OJHOJIIH30BUMU OKTYIIOJIbBHUMU KOPEKTOpaMu. [IoKasaHo, 10 3aCTOCYBaHHS TaKUX CUCTEM JO3BOJIUTD
MOJINIIUTY PO3TiNbHY 30ATHICTh Ha IOPSAOK. JocimkeHo 30H10dOopMyIouy cucTeMy Ha 6a3si
OJIHOTIAPAMETPUYHOI'0 PO3IOIiJIEHOr0 KBaAPYIJIETY MArHiTHUX KBAJPYITOJIbHUX JIiH3. [IoKa3aHo, 110 3aCTOCYBaHHS
OJIHOIIAPaMETPUYHOI0 KBAJPYILJIETY MOKE [TOKPAIIATHA IPOCTOPOBY PO3LiJIbHY 3[aTHICTb KaHAJY SIIEPHOTO
MiKpO30OH[y B PEXKMMi IPOTOHHO-ITPOMEHEBOI JliTorpadii y Kiibka pasis, Ipy LbOMY IIiJIbHICTb CTPYMY Y
c(OKyCOBAaHOMY ITy4YKY Ha MillleHi 361/1bIIyeThCsl Ha MTOPSILOK MOPIBHSHO 3 6a30BOI0 CUCTEMOIO. YJOCKOHAJIEHO
KaHaJl IepHOr0 CKaHYIOUOTo MiKpPO30OHy B PEXXUMi IIPOTOHHO-TIPOMEeHeOoB] itorpadii. [IpoBeneHo ninoTHI

€KCIIEPMMEHTHU [IPOTOHHOI JliTorpadii Ha HOBOMY OpPraHiYHOMY MaTepiali XiTo3aH.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuniunoBo HOBOi mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NpOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HAaAIOTHCS

HasiBHicTB Gi3Hec-myIaHy: Hi



TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHS  Hi
IToTeHniaILHUE 0OCAT IIPOAAKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
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