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Pexumbl pabOTHI pEHTI€HOBCKOTO AU(PPAKTOMETpA ISl UCCIICTOBAHUS
TOHKOIUJIEHOYHBIX MOJIYITPOBOJHUKOBBIX CTPYKTYP

40 ctpanuil, 37 pucyHkoB, 10 UICTOUYHUKOB.

PEHTTEHOBCKAS JU®PAKTOMETPUS, AUDPPAKTOMETPUA
ITPU CKOJIb3AIIEM ITAJEHNUN, PEHTTEHOBCKAZ
PE®JIEKTOMETPHS, METOJ] SIN%, TOHKOIUIEHOYHAS
CTPYKTVYPA, DIIUTAKCHAJILHBIM CJIOU, KOJJIMMATOP HA
I[TAPAJUIEJIBHBIX IINTACTUHAX, 3EPKAJIO I'EBEJIA.

OOBEKT HUCCIEeIOBaHUS - PEKUMBI PAOOTHI HACTOJIBLHOI'O PEHTIEHOBCKOTO
nopoimkoBoro  gudpakromerpa PowDiX 600 s usmepeHus
XapaKTEPUCTUK TOHKOIIJICHOYHBIX MOTYIPOBOJHUKOBBIX CTPYKTYP.

HGJ'IBIO ,Z[HHHOMHOﬁ pa6OTI)I ABJIJIOCH OIIPCACIICHUC PCIKHMOB pa6OTBI
IIOPOUMIKOBOI'O PCHTTCHOBCKOI'O I[I/I(bpaKTOMeTpa ML paCHIupCHUA Cro
(bYHKHI/IOHEUIbHLIX BO3MO>XHOCTEH B qaCTu HCCICAO0OBAaHM
TOHKOIINICHOYHBIX ITOJYIIPOBOJHHKOBBIX CTPYKTYP.

AKTyaJIbHOCTh pabOThl 00YCJIOBJIEHA BOCTPEOOBAHHOCTHIO HA MHPOBOM
pPBIHKE  KOMMAaKTHBIX W HEJOPOrMX  MHOro()yHKIHOHAIbHBIX
PEHTI€HOBCKUX JU(PAKTOMETPOB, 3aHUMAIOIINX TPOMEKYTOUHYIO HUIILY
MEXKJy CTAalMOHAPHBIMU  allaparamMyd BBICOKOTO  pas3pelieHus U
HaCTOJIbHBIMU MOPOILIKOBBIMHU audpakToMeTpamMu. OcBoeHue
MPOMU3BOJCTBA TaKoW mNpoAykKiuu B PecnyOnuke benapych HOMOXET
00€ecreynTh TEXHOJOTUYECKUN CYBEPEHUTET CTPAHBI.

B pabote mpuMeHsUIMCh Takue METO/bl PEHTTEHOBCKUX MCCIICOBAHUM,

Kak JaudpakToMeTpusi TpPU CKOJB3AIMEM TMaJCHUM, PEHTTEHOBCKAS
V)

pedaekToMeTpus U1 METOJI OTIPEIEICHUS OCTATOYHBIX HATIPSDKEHHM Sin .

[Tomy4yeHHbIE pe3yNbTaThl MO3BOJMINA CHENATh BBIBOJ O BO3MOXKHOCTH
co3JaHusl Ha OCHOBe mopoikoBoro audpakromerpa PowDiX 600 6e3
HEO0OXOUMOCTU JOPAOOTKH WJIM 3aMEHBI €0 OCHOBHBIX Y3JIOB (CUCTEMBbI
UCTOYHHUKA W3TYYCHHUS, TOHUOMETpA, JCTEKTOpa) HOBOTO MPOJYKTa —
MHOropyHKIIMOHAILHOTO ~ KOMITAKTHOTO JAU(GpPAKTOMETpa, a TaKkKe
pa3paboTaTth psAO pPEKOMEHAAMA ¢ TPEOOBaHWMA I CO3JaHMS
HEOOXOTUMBIX OMIINA.
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P3:xbIMBI pabOTHI HACTONIFHATA PIHTTEHAYCKAra mapamikoBara
asippaxkromerpa PowDiX 600 a1 BEIMSpIHHS CBOMCTBAY
naynpaBagHIKOBBIX CTPYKTYD.

40 crapoHak, 37 mamonkay, 10 KpbIHiII.

POHTIEHAYCKAS JIBI®PAKTAMETPHIS, JTbI®PAKTAMETPHISA
ITPBI CJII3T'AJIbHBIM ITA/I3EHHI, POHTIEHAVYCKAS
PO®JIEKTAMETPBIS, METAJ] SIN%y, TOHKAIUJIEHKABAS
CTPYKTVYPA, OIITAKCIAJIBHBI IUIACT, KAJUIMATAP HA
I[TAPAJUIEJIBHBIX IIJTACHIHAX, JIIOCTOPKA I'EBEJIA.

AG’exT nacimenaBaHHA - PKbBIMBI pa0OTHI HACTOJbHAra p3HTTEHAycKara
napaikoBara apippakromerpa PowDiX 600 st BEIMSp3HHS CBOMCTBaAY
naynpaBaJHIKOBBIX CTPYKTYP.

Mbrait AplIoMHal paboThl 3'Syisiiacs BBI3HAUSHHE PIKbIMAY Mpallbl
nmapaiikoBara pIHTTEeHaycKara JablhpakToMeTpa JUIsl TMAaIlIbIPIHHS STO
(GYHKIBITHATBHBIX MarybIMacusy y YaCTIIbI JaciieIaBaHHs
TOHKAIJIEHKABBIX MAYTPaBaIHIKOBBIX CTPYKTYD.

AkTyasibHaclb paboThl a0ymoylieHa 3amaTpabaBaHACII0O Ha CYCBETHBIM
PBIHKY KaMITAaKTHBIX 1 HeJaparix mmaT@yHKIBISTHAIBHBIX PIHTIEHAYCKIX
nplpakTOMETpay, sKis 3aliMalb MOpaMeXxKaByl HIIIy HaMix
CTallbISIHAPHBIMI amapaTamMi BBICOKaW ajpo3HIBaJibHAW 3A0JbHACI 1
HACTOJIbHBIMI MAapaIIKOBbIMI JibI(hpakToMeTpami. 3aCBa€HHE BBITBOPYACIII
Takol mpanaykubll ¥ PacnyOminel benapych gamamoska 3a0scriedblilb
TOXHAJIATTYHBI CYBEPIHITAT KPAiHBbI.

VY pabore Y>KbIBamicsi Takis METaJbl PIHTICHAYCKIX JacienaBaHHSY, K

ObIppakTaMeTphls  Mpbl  CHI3TaIbHBIM  MaJ3€HHI, PAIHTTEHAYCKas
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padaeKTaMeTphIsl 1 METaJl BBI3HAUDHHS PAIITKABBIX HAMIPYKAHHAY Sin .

ATpbIMaHBIS BBIHIKI Ja3BOJIUII 3palillb BBICHOBY a0 MardbIMaciil
CTBap HHs Ha acHOBe maparnikoBara apippakrTomerpa PowDiX 600 Oe3
HeabXoAHacIl Janparoyki abo 3aMEeHbI SIr0 aCHOYHBIX BY3JI0Y (CICTAMBI
KPBIHIIBI BhIIPAMEHbBaHHS, TaHIEMETPA, JITIKTapa) HOBara Mpaaykry —
mMaTdyHKIbITHATPHATA KaMIaKTHara JaplpakToMeTpa, a Takcama
pacrpanapaip Idpar p3KaMeHIAIlbli 1 maTpabaBaHHSY JJIsi CTBApIHHS
HEaO0XOMHBIX OIIIBI.



Chertkov Konstantin Yuryevich

The operating modes of the PowDiX 600 desktop X-ray powder
diffractometer to measure properties of thin-film semiconductor
structures.

40 pages, 37 drawings, 10 references.

X-RAY DIFFRACTOMETRY, GRAZING INCIDENCE X-RAY
DIFFRACTOMETRY, X-RAY REFLECTOMETRY, SIN*y METHOD,
THIN-FILM STRUCTURE, EPITAXIAL LAYER, PARALLEL PLATE
COLLIMATOR, GOEBEL MIRROR.

The object of the study is the operating modes of the PowDiX 600
desktop X-ray powder diffractometer to measure properties of thin-film
semiconductor structures.

The purpose of the thesis was to determine the operating modes of a
powder X-ray diffractometer to expand its functionality in terms of
investigation of thin-film semiconductor properties.

The relevance of the work is caused by the the world market demand for
compact and inexpensive multifunctional X-ray diffractometers,
occupying an intermediate niche between stationary high-resolution
devices and desktop powder diffractometers. Development of the product
output in the Republic of Belarus will help to ensure the technological
sovereignty of the state.

Different X-ray methods, such as grazing incidence X-ray diffractometry,
X-ray reflectometry and sin®y methods were used in the work.

The results obtained allowed us to conclude that it is possible to create a
new product based on the PowDiX 600 powder diffractometer without a
necessity to refine or replace its main components (radiation source
system, goniometer, detector) — a multifunctional compact diffractometer
as well as to develop a number of recommendations and requirements for
creating the necessary options.



