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BBenenue

JlaHHO€E PYKOBOICTBO MpPEAHA3HAYEHO IS HACTOAIINX M OyIyIuX moias3oBareneii mporpammer Multifitting u
HamKCcaHo eé aBTOpOM. 37iech OyJIeT CKa3aHO O HA3HAYCHUH MPOTPAMMBI, O TOM, KaK Ha4aTh € MOJIb30BaThCS, a
TaKKe HcUYeprbIBaroias HHGopMaIys o JOCTYITHOW (QYHKIIMOHAILHOCTH U IMOJH30BaTEILCKOM HHTepdeiice.
DTOT MOKyMEHT OyaeT OOHOBISATBHCS BMECTe C OOHOBJICHHEM MpOrpamMMbl (M Jaxe dYarie), 4yToObl Bceraa
OTpaXkaTh aKTyalbHOE cocTosiHUE Niesl. IHTepdelic mporpaMMbl MPEICTaBICH TOIBKO HA aHTIIUICKOM SI3bIKE, a
JAHHOE PYKOBOJCTBO — HA ABYX SI3bIKAaX: PyCCKOM M aHITIMHUCKOM. II0CKOJIBKY aHIIIMHCKUIA — HE MO POIHOU
SI3BIK, B 3TOM BepcUU OyIeT HeMallo TPaMMaTHYECKUX, CTHIIMCTUIECKUX U TPOYMX JIMHTBUCTHYECKHUX OLIMOOK.
Brmpouem, B pycckoil Bepcuu oHHM Toxe OynayT. Tak 4Tro ecnu Bbl BUAWTE OMMOKY — MUIIMTE MHE Ha

ANEKTPOHHYIO oYty svechnikovmv@gmail.com.

Jns dero mpenHa3zHaueHa 3Ta nporpamma? OCHOBHas 3aJada — YHUCIEHHOE MOAEIMPOBAHUE OTPAKCHUSA U
MIPOITyCKaHMS M3IyYeHHs] MHOTOCIIOMHON CTPYKTYypo#l. DTO, B CBOIO OYepenb, TpeOyeTcs UIsl TUArHOCTUKH
CTPYKTYP, OlleHKH 3((HEKTUBHOCTH OTPAKAOIIUX TOKPHITHH U MPOMYCKAIINX a0COPOIMOHHBIX (DUIBTPOB, a
TaKXe ISl pa3pabOTKU MOKPHITHH C 3aJaHHBIMU ONTUYECKUMH cBoMicTBaMH. 1lox u3nyueHneM 31eck B IEPBYIO
oyepeab TIOHUMAETCS II0CKasi MOHOXPOMAaTH4eCKas BOJIHA, HENPEPBHIBHO Najaromiast Ha oopasel. Jin1Ha BoIHbI,
B NPHUHLUIE, MOXET OBITh JH000H, HO 0a3a ONTHYECKUMX KOHCTAaHT B MEPBYIO Ouyepeab NpeAHa3HadeHa Ay
JMara3oHa OT PKCTPEMATBHOTO yIbTpaduonera o kécTkoro pertrena. B mmmaax BomH 310 0.01-100 HM, MO
sHeprun GororoB — 0.01-100 x3B. MHorocnoifHass cTpykTypa (IIaHapHas) MOXKET COJEp)KaTh BHEIIHIOKO
cpeny, MOJUIOKKY, OTAETbHBIC CIIOH, TIEPHOANIESCKUE YUACTKH MPOU3BOIBHON CTENICHN BIIOKEHHOCTHU C YHCIIOM
CIIOEB B MepHOne >2, alepHoANYecKre y4acTKH. Kaskaplil clloil CTPYKTYphl XapaKTepU3yeTcsl MaTepHajoM,
IJIOTHOCTBIO, TOJIIIUHOM, HHTepEHCOM Ha BEpXHEH rpaHuIle JaHHOTO cios. Marepuai MoxeT ObITh 3a/IaH T0
Ha3BaHMIO (KakK MPaBHJIO, XUMHYEecKas (HopMmyria), MPH HATHYMH ONITUYECKUX KOHCTAHT B 0a3e JIaHHBIX, HIIH
COCTAaBJICH U3 OTACJIBbHBIX XUMUYCCKUX IJIEMCHTOB C IPOU3BOJIbHBIMU CTCXUOMETPUICCKUMHU COOTHOILICHUAMMU.
Multifitting MokeT McHONB30BaTh 0a3y onTHYeCKuX KOHCTaHT mporpammbl IMD. MexcnoeBsie nHTEpdEicH
XapaKTepU3YIOTCs CPEIHEKBAJAPATHYHON IMUPUHOW G u BuaoM mpoduis. Multifitting taxxke mosBomnser
YUUTBHIBATh PAJ| allMapaTHBIX QYHKIUHA, NCKAXKAIOIINX HAOII0JaeMYyO BEJIMUMHY, TAKUX KaK KOHEYHOE YTIIOBOE
U DHEPreTUYECKOe pa3pelleHue, MoNspu3alus, paccesHubiii GoH, «3QdeKT crena» B CKONB3AMIMX yIiax B
3aBHCHMOCTH OT pa3MepoB o0pasiia 1 30Hupyolero my4uka u apyrue. Multifitting paccuuntsiBaer ogHOMepHbIC

3aBHUCUMOCTHU OIITHYCCKHUX ®YHKHHﬁ OT yTJia CKOJIbLXCHUA WX JJIMHBI BOJIHBI.

[TonoGHBIE TpOrpaMMBl 7151 YUCICHHOTO MOJICIMPOBAHUS ONITHYECKUX CBOMCTB CJIOUCTBIX CTPYKTYP CO3/AI0TCS
perynsipHo, Kak OecrjiaTHele Tak KoMmMepdeckue. [Ipumepst  OecruiatHbix  mporpamm:  IMD

(http://www.rxollc.com/idl/,[1]), GenX (http://genx.sourceforge.net,[2]), REFLEX

(http://reflex.irdl.fr/Reflex/reflex.html,[3]), BornAgain  (https://www.bornagainproject.org,[4]). Cpenn

MepeYrCIICHHBIX HHCTPYMEHTOB HanboJIee IMUPOKoi pyHKIIMOHATBHOCTHIO 001a1aeT BornAgain, Ho, moxkanyi,
camasi U3BEeCTHas M HanboJee MacCOBO HCIONb3yeMast sl pa3paOOTKHU M THArHOCTHKH PEHTTEHOONTHYECKUX

MOKPBITUH U CBOOOAHOBUCAIIMX CTPYKTyp — 310 IMD. 3a Gonee uwem 20 ner ona crana Qakrtudecku
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CTaHIAPTHBIM HMHCTPYMEHTOM B PEHTTCHOBCKOW omnrTuke. MMenHo e wmHTEepdeiic W GyHKIINOHATHHBIC

BO3MOXKHOCTH s B34JI 3a OTAJIOH U aJalITUPOBaJl IJIAd psAaa 3agad.

Multifitting o6mamaer uaTEpdeEicom, Creruanb-HO MpeaHa3sHaYeHHbIM I OBICTPOrO H3MEHEHHS TapaMeTPOB
CTPYKTYPbI H MTHOBEHHOTO OTOOPaKEHUsI PE3YJIbTATOB. DTO BAKHO MPHU PE(IEKTOMETPHIECKOM TUATHOCTUKE
00pasIoB, Koraa MoJeidb CTPYKTYPhl TOYHO HE W3BECTHA, M TPEOYETCs BPYYHYIO PACCMOTPETH MHOXECTBO
BapraHToB. [Ipy 4acTOM peleHNH TOJOOHBIX 3a/1a4 BOIIPOCKI IPTOHOMHUKH MHTEp(eNca BEIXOIAT Ha IEpeTHHMI
wiaH (MU HATMYUK TpeOyeMoii pyHKIIMOHATIBHOCTH, pasymeeTcs), moaromy Multifitting pekomennyercs Bcem,
KTO 3aHUMAETCS PEHTTCHOBCKOM JMAarHOCTHKOM TOHKHX IUIEHOK M B OCOOCHHOCTH — TEM, KTO JENIAeT ITO

peryIisipHO.

YcraHoBKa U 3aIIyCK

Multifitting noctymnen mist Widows u Linux. Ckauats ero MO>kHO ¢ caiita JJabopaTopuu peHTT€HOBCKON ONTHKH
WNuctutyta Qusukn MUKpocTpykTyp Poccuiickoit akamemun Hayk. CTpaHuna Ha pycckom: http://xray-

optics.ru/products/software-multifitting/ w wa amrmuiickoMm:  http://xray-optics.org/products/software-

multifitting/. [TporpamMa GecrnaTtHa JUTs BCEX MONb30BATEICH.

Windows
YcTaHOBKM KaK TaKOBOH He TpeOyeTcs, OOCTAaTOYHO CKavyaTh apXWB, pACIIaKOBaTh €ro W 3allyCTHTh

WCTIONHSAEMBIN (haitn. B 3aBHCHMOCTH OT pa3psiIHOCTH ONEPAIIMOHHON CHCTEMBI CIEeIyeT 3alycKaTh (aill u3
cootBercTByromieit manku:  “Multifitting  X.Y.Z/x64/Multifitting_X.Y.Z_64bit.exe” wmm “Multifitting
X.Y.zZ/x86/Multifitting_X.Y.Z_32bit.exe”, rme X.Y.Z — nomep Bepcuu. Ecnu 3amyckars Multifitting us
KOMaHJHOH CTPOKH, TO B CIy4ae BO3HUKHOBEHUS OLIMOKM M aBAPUHHOTO 3aKPBITHS IPOTrpaMMbl MOXKHO OyneT

MPOYMUTATH KOJI OIIUOKH, YTOOBI B TaJIbHEHUIIIEM COOOIIUTE O HEM.

Linux
<in progress >

beicTphlii cTapT

Xopoumii crocod MO3HAKOMHUTECS ¢ IPOTPaMMOM M OLEHHUTh €€ BO3MOXKHOCTH — 3TO HayaTb cpaszy ¢ Hel
paboTaTh. 31ech MpUBEICHA MOIIAroBas WHCTPYKIHMS MO CO3/IaHWIO MOAENbHON cTpykTypsl B Multifitting,
OCHOBaM palOTHl C HEH, CONMOCTABICHUIO CTPYKTYpE BHELIHHMX ‘‘OKCIIEPUMEHTAIBHBIX JAaHHBIX M PEIICHHIO

00paTHOM 3a/1auu — HAXOXKIEHHUS IapaMeTPOB CTPYKTYPHI 110 KPUBOW OTPaKEHUSI.

Co3paHue CTPYKTypbl

3amyckaeM IporpamMmmy.
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Marme Date modified Type Size
#F Quick access
iconengines File folder
@ OneDrive imageformats File folder
I This PC platforms File folder
. printsupport File folder
J 3D Objects .
styles File folder
I Desktop translations File folder

= Documents D3Dcompiler_47.dll

4 Downloads 4| libEGL.dII

I Music ihGl ESyo Al
=1 Pictures ‘ #% Multifitting_1.9.1_64bit.exe

T openglaZsw.dn

Application extension

L=

Application extension

Helieating st emoinge

Application

—
Application extension

B videos
. 4 Ot3Core.dll Application extension
= Local Disk (C) & C5Gui.dll Application extension
= Local Disk (D:) 4| Ct5PrintSupport.dll Application extension
¥ Metwork 4 Ct35vg.dil Application extension
4 Ct5Widgets.dll Application extension

16 items 1item selected £.20 ME

OrtkpoiBaercs rnaBaoe okaHo Multifitting u okuo TepmuHana. TepMUHAT HCHIONIB3YETCS TPOTPAMMOIA TS BBIBOIA
TEKCTOBOM MH(pOPMAIUH 110 X0y paboThl. ['TaBHOE OKHO TO3BOJISIET 3aaBaTh CIOMCTYIO CTPYKTYpY M JaET
JOCTYTI KO BCEM OCTaJIbHBIM HHCTpYMeHTaM. MHTepdelic ri1aBHOro OKHA XOPOIIO 3HaKoM moik3oBatersiM IMD

— OH NPAKTUYCCKHU IMOJIHOCTBIO BOCHpOI/I?)BCI[éH.

2% Multilayer Model
Menu File Calculate Optical Constants Help

struct_1 [ +

ambient: Vacuum

Structure <

v
Toolbar TS X BB yed
r Independent Variables Main Tools
Piot_1 R [E +
Param eters Grazing angle, 6 [90.000°]  Active
Wavelength,  [1.541 A]
for curve <

calculation

B & X |z

~
Measured and Target Curve
target curves Import <no description = Add Row Remove




Cosnmamum niepuoguyeckoe Mo/Be 3epkano Ha Si mommoxke. [jisi 3TOro Ha MaHEIM MHCTPYMEHTOB HY)KHO

HaxxaTh KHONKY “Add Substrate” ==, morom “Add Multilayer” =.

X & BB

Independent Variables Main Tools

[Mpu naxxarum “Add Multilayer” = nosiBUTCS OKHO, B KOTOPOE MOYKHO BBECTH YHCIIO CJIOCB B JIEMEHTAPHOM

si9eiiKe EPUOANIECKOro cTaKa (>2). Ocrasisiem udpy 2 u Haxkumaem Enter.

A Multilayer ? *

Mumber of different layers in multilayers stack

Cancel

Teneps Hala CTpyKTypa BBITVISIANT TaK:

4 Multilayer Model - O >
File Calculate Optical Constants  Help

struct_1 [£ +

ambient: Vacuum
v Multilayer (1 - 2), N=1, d=20.0008, y=0.500
Be layer (1), z=10.0004, p=1.000
Be layer (2), z=10.0004, p=1.000
Si substrate, p=1.000

Tt wmaY X EPRB A vihe d

CTpyKTypa IpeacTaBiieHa B BUJE APEBOBUIHOTO CIIMCKA C OCHOBHOHM MH(OpMaimei o KaxaoM 3iemenre. [1o
YMOJIYaHMIO CT3K COAEPXKUT OJWH IMEPHUOJ C YKa3aHHBIM YKCIIOM (B HalleM ciydae JBa) OAMHAKOBBIX CIIOEB.
CJou TakKe UMEIOT MaTepuall, INOTHOCTh, TOJIIMHY U HHTepQeiic Mo yMoa4aHu0. 3HAYEHHUS 10 YMOTYAHHIO
MOTYT OBITH M3MEHEHBI B KOHQUIYypanOHHOM (aiiie. MI3MEeHUTh TeKylue mapaMeTphl JIEMEHTa CTPYKTYPBI

MOYHO JIBOMHBIM KITUKOM I10 3JIEMEHTY WJIH BBIJICIHMB dJIEMEHT M HaxkaB ukoHky “Edit” .



struct_1 [ +

ambient: Vacuum
v Multilayer (1 - 2), M=1, d=20.0008, y=0.500
Be layer (1), z=10.0004, p=1.000
Be layer (2), z=10.0004, p=1.000
51 substrate, p=1.000

— s d KRR vyTe

Independent Vari Main Tools

OTKpBIBIIEECs OKHO TI03BOJISAET 33/1aBaTh PA3IMUHEIC MAapaMeTphl CIIOS. 3a/auM ClIeIyONIHe: TIepBEIi CIIOM:
matepuan — Be, Tommmna 35 A, Roughness/Diffuseness 5 A. Bropoii cioii: Matepian — Mo, Tommmnaa 25 A,

Roughness/Diffuseness 5 A.

2% Belayer (1) — X

File Units Precision

Material: Browse... | Relative Density: |1.0000 Thickness, z [A]: 10.0000

Depth Grading

(®) Optical constants file name () Composition of elements

Roughness/Diffuseness, ofA]: |0.000 Sigma Grading

Interlayer Compasition
erff  [lin exp [dtanh [dsin [ step Use PSD

weight: 1 1 1 1 1

af&]: 0 0 o 0 0 0

|:| Use many o

| Daone |

AHAJIOTUYHO PEAaKTUPYIOTCs CBOMCTBA Moiokku. OcraBum Matepuain Si, a Roughness/Diffuseness 3amanum
3 A. Onare ke, aHANOTMYHO OTKPHIBAETCA OKHO MAapaMeTPOB CTIKA. YCTaHOBUM umcio Tepuonos 110.
Bennumnna neprosa u TONMIMHHOE COOTHOIIEHHE Y (OTHOIIEHHE TONIIHHBI IEpPBOTO (BEPXHETO) CJI0s K IEPUOY

B IBYXKOMITOHCHTHBIX sepxcanax) YK€ paCCYUTAHbI B COOTBETCTBUHU C 3a/JTaHHBIMU TOJIMIMHAMUA CIIOEB.

P Multilayer (1 - 2) —

File Units Precision

Mumber of repetitions, M:

Period, d[&]:

Thickness Ratio, y: 0.5833333

=
=
>

[] Make general aperiodic [ Make regular aperiodic [ ] Invert order of layers

I Done I

Bcé, crpykrypa nepuoandeckoro Mo/Be 3epkana 3agana!



BbluMcNeHUEe KPUBOWN OTPaXKEHUA
Tenepp paccunTaem KpUBYIO OTPaKEHUSI PEHTTEHOBCKOTO M3ITydeHHs OT JaHHOTO 3epkana. [|jig 3Toro Hy»KHO

yKa3aTb Kakylo (yHKIMI BBIYHCIATH  (OTpaXkeHHe/TPOXOXKICHHE/TIOTIIOMEHNE), 3a4aTh CBOWCTBA
30HAUPYIOIIETO Iy4Ka, THI M JHaNa3oH 3HA4YeHUil aprymeHTa. Bc€ 3TO MOXKHO clenath BO BKIIAIKE
“Independent Variables”. UToObl yKa3aThb pacCUMTHIBAEMYIO BEJIMYUHY, HaKMUTE Ha MKOHKy K. B

OTKPBIBIIIEMCSI OKHE yOeauTech, 4to BKItodeHa dynkius “Reflectance” (oHa BritodYeHa 1Mo yMOTYaHUIO).

Pid

struct_1 [£] +

ambient: Yacuum
~  Multilayer (1 - 2}, N=110, d=60.0008, y=0.583
Be layer (1), z=35.0004, p=1.000, o=5.0004

7% Independent Variable — *

—[+] Enable
—Standard Functions

Reflectance [ Transmittance [ Absorptance

™ | —Field Functions

Field Intensity Joule Absorption

R +T; cos{A)*R.~3-sgrt{]) ; pow(F, log{root(3,5)))

Daone I

JX@

Target Curve
Import <no description = Add Row Remaove

Temeps crieayer 3amath mnapameTpsl “‘ckaHa”. Bo Brimagke “Plot_ 1 R” (Plot_1 st0 aBTOMaTH4ecku
CTeHepHPOBaHHOE Ha3BaHHE JUIsl JIAaHHOM KpuBOif; R o3Hawaer, uro paccumthiBactcsi Reflectance) ectp nBe
crpoukn: “Grazing angle” u “Wavelength”. Dto 3HauuT, 4TO CKaHHPOBAaHHE MOXET BECTHCh IO YIIy
CKOJIBXKEHUsI 30HIUPYIOIIETo MyYKa WK 110 JuTnHe BostHbl. Hampotus “Grazing angle” crout craryc “Active”,
3TO 03HAYaET, YTO OyJEeT PacCUUTHIBATHCS YIIOBOK cKaH. OHAKO B KBaJPaTHBIX CKOOKaX yKa3aHO BCETrO OJHO
3HayeHune yrina — 90°. OTkpoem OKHO penaktupoBanus “Grazing angle” u 3amaaum 2000 Touyek B ceTke.
ABTOMAaTHYECKH IOSIBUTCSI BO3MOKHOCTh BBICTABUThH JMANa30H YIJOB. Bmecte ¢ 3TUM, MOXXHO HAcTpPOUTH

YIJIOBOE pa3pelieHue, pa3Mepsl mydka u oopasiia.



2 Multilayer Mode — O

% Independent Variable — it

File Units Precision
—Grazing angle, 8

values, from |0.00000 | to |7.00000
Angular resolution, A8 o
Beam width mm  Sample size mm
Beam spreading sample shift mm
[ Dore |
"/ X BRavhed |

Independent Variables Main Tools

®; stepsize |0.00350 | © Active

Plot_1 R +

Grazing angle, B [2000 values: 0.000 - 7.000°]  Active
Wavelength, A [1.541 &)

B & X |

Target Curve

Import <no description > Add Row Remove

JnuHy BOJHBI OCTaBUM mpekHed. [locKonbKy AnvHA BOJHBI (PUKCHPOBaHA, HE HYKHO 3aJaBaTh CETKY e

3HaueHui. Temepb mapaMeTpbl BHIYUCICHUS] KPUBOW OTPaXKEHHMS 33aHBI U MOXKHO MPUCTYIHUTh, COOCTBEHHO, K

BBIYHCIICHUIO.

# Multilayer Model — O d
File Calculate Optical Constants Help

Sir Specular optical functions/fields Ctrl+5Shift+C

Start fitting Ctrl+5Shift+F
v Calculate confidence intervals Ctrl+5Shift+4
Abort calculation Alt+,

Si substrate, p=1.000, o=3.0004

YroObl paccynTaTh OTpaKEHHE, MOKHO OTKPbITh MeHI0 “Calculate” u BbIOpaTh coOTBETCTBYIOMM MyHKT. HoO
ropaslo TpakTHYHEE MO0Jb30BATHCS COOTBETCTBYIOLUIMMHU KJIABHATYPHBIMH KOMOWHAIMAMH, II03TOMY
nakumaem Ctrl+Shift+C. Kpuas paccuurana! I'me e€ MoxHo yBuaets? B crermansHoM okHe. UTOOBI ero

OTKpBITh, TepexoauM Bo Bkiaaky “Main Tools” psgom c “Independent Variables” m naxumaem KHOIKY
“Graphs”.



T T X EBE A vy H
Independent Variables Main Tools

Structure table

Graphs

Fitting settings
Calculation settings

Fits selector

OTkpoeTcst OKHO ¢ TpauKOM. ITO OKHO MOYKHO JIEP>KaTh OTKPBITHIM, ¥ TIPH U3MEHEHHH H TIEPECUETE CTPYKTYPHI
rpaduk Takke Oymer OOHOBIATHCS. ['paduky MOTYT MpeAcTaBIAThCS B JTUHEWHOM W JIOTapU()MUIECKOM
Macmrabe; Mo yMomdaHWio MacmTa® auHerWHbIH. C MOMOIIBI0 KOJeca MBI MOXXHO YBEITWYHBATH WIIH
YMEHBIIIATh MacCIITad, MpUIeM OTAEIHHO M0 Kaxa0i ocr. UTOOBI BEPHYTH UCXOMHBIA MACIITa0, IPU KOTOPOM
BHJHA BCS KPHUBas OJTHOBPEMEHHO CJIeyeT CHOBAa HAXKaTh Ha MEPeKIoYaTellb MacTaboB. JTo paboTaeT mpu
BKJIFOUCHHOM ommmu “Rescale”, Takxe nmpu BKIOYEHHON OMIMK MaciiTab BO3BpAIIAETCs K UCXOAHOMY MPH

KaXI0M Iepecuére CTpYKTyphl. [Ipu oTkI04eHHON onuyu MacmTad Bc€ BpeMst 0CTAaETcs OIb30BaTEIbCKIM.

% Plots — O X
Struct_1
—Measured
—Independent
ﬁ T T T T T T
0.8 - - 0.8
w 0.6 l - 0.6
¥
C
=
@
= 0.4 0.4
o
0.2 F - 0.2
U LI l 1 A 1 L L 1
v] 1 2 3 4 5 5] 7
Grazing angle 8,
scale: (@ Lin O Log )| Scatter: Line: Rescale | Max R =0.9345at 0.1962 °
e ———

OKHO TOPHM30OHTAJIBHO paszieiacHo Ha aBe cekuuu: “Measured” u “Independent”. B cexmuu “Measured”
MPUBOJATCS 3arpy’KEHHBIE IKCIIEPHUMEHTAJIbHBIE KPUBBIE W pacyeTHbIC KPUBBIE HAa TOW ke ceTke. B cexuuu
“Independent” mpuBOIATCS MCKIIOYMTENFHO pacyeTHbIE KPUBBIE Ha 3aJaBaeMoOil ceTke. MexIy CeKIUSMH
HaXOJIWTCS HEBUAUMBIN Pa3aeluTelb; IEPEIBUHYB €TI0, MOKHO YMEHBIINTh U TOJIHOCTBIO CKPBITh HEHY)KHYIO

CCKIHUIO.



PaboTa co cTpyKTypHOU Tabauuen
MeHsaTb napaMeTpbl CTPYKTYPbI MOXKHO, KIIMKAasA Ha OTACIIbHBIC OJIEMCHTBI, 1 B OTKPBIBIIEMCA OKHE BbICTaBJIATH

Hy’XHbIE 3HaueHus. Ho 310 Hey1oOHO 1 Hea(h(peKTHBHO, ecITi HY)KHO MTOBTOPHUTH MPOIIEAYPY XOTS OBl HECKOIBKO

pa3. bonee mpaBuibHEI cIOCO0 — MCMIOIB30BATh OOIMIYIO TAOJIHUITY, B KOTOPOI IIPEICTABIEHBI BCE YHNCICHHBIE

mapaMeTphl, OMUCHIBAIOIIHE CTPYKTYPY. OTKpBITH € MOkHO KHOmKo# “Structure Table” Bo Bkiagke “Main

Tools™:

Independent Variables Main Tools

Structure table

Graphs
Fitting settings
Calculation settings

Fits selector

Tabnuua coaepXUT MHOXKECTBO IIOJICH, TIOATOMY 3aHUMAaeT HEMaJIylo IJIOMIaAb Ha 3KpaHe. BepxHss e€ gacth

COJIEP)KUT LBETOBYIO JIETEHAY JUIA TApaMEeTPOB W OIIIWH, MMO3BOJLIIONINE Oojiee yIOOHBIM 00pa3oM MEHSTh

3HAUCHHUS MTapaMETPOB.

2% Table Of Structures — O X
File Calculate WUnits Precision
Struct_1
Set min/max
_ ‘confidence interval active fit P, —% zfd, % o, £%
master fslave commen Reset Reset Reset
pure master restrict z common @ |10‘OOO | ‘T0.000 ‘ |10.000 ‘
free parameter
Setsteps
Mouse Wheel Change Dependent p step 2fd step o step y step astep drift step
Recalailate [ooor ] [0k | [o10& ooz |
Struct_1
N d[&] ¥
Multilayer (1 - 2) Ot Ot (M
. 5
2
Be plrul z[A] o [A] ef [Jin [Jexp [Jtanh [Jsn []step [Jdzlin [ dzran
Browse |1‘uuuu | ‘35.0000 ‘ |5‘uuuu ‘ ‘1.000 | 1000 1000 (1000 (1000 | LOOO 0 0.0000
[ Be layer (1) it it O Of O s Ot At
0 0 oerf olin gexp o tanh asin ostep
5.0000 |5.0000 |5.0000 |5.0000
Mo plrul z[A] oAl ef [Jin Dexp [Dtach [Jsn [Jstep
Browse |1‘nnnn | ‘zs.nnnn ‘ |5‘nnnn ‘ ‘mnn | 1000 1000 (1000 |1.000 | 1.000
[ Mo layer (2) O fit [ fit [ fit Of& O O O Ot [t
gerf alin g exp o tanh asin ostep
5.0000 | 5.0000 000
plrul oA ef [(Jin (Jexp [Jtarh [Isn [step
Browse 1000 1000|1000 (1000 | L0OO
-1 Si substrate [t Oa et Ife [ Ot [t
cerf  olin  oexp otanh  osin
Moaudukarop “Recalculate” F Reslaate 10 YMOJITYaHHIO BKIIFOUEH, 3TO 3HAUMT, YTO NP KaXKT10M H3MEHEHUHN

IF000ro napaMeTpa KpUBBIC aBTOMATHYCCKU NECPCCUYUTBIBAIOTCA. 9TO MOXHO BUACTH, €CJIIKM OKHO l"pa(bI/IKOB




OTKPBITO M HaxoOuTcs Iepel Ia3aMu. MeHATh 3HA4YeHUs MOXKHO Kak BBOJOM C KJIaBHATYphl, TaK U
“IpOKPYTKON~ 3HAYEHHM C MOMOUIBI0 KOJIECa MBIIIM WM KJIABUATYPHBIX CTpeloK “BBepx” W “BHM3 . Llar

HM3MEHEHUS IapameTpa 3a1aéres B cekiuu “Set steps”.

ObpaTtHan 3aga4a
Tenepr mompoOyeM pemuTh OOpaTHYIO 3afady: HAHTH MapaMeTpbl CTPYKTYpPHI IO DKCIEPHUMEHTAIbHO

MoJIydeHHOU KpHBO# oTpaxkenus or Mo/Be 3epkana. daiin ¢ kpuBoii HassiBaeTes “Sample D364 Mo_Be.txt”,
OH PacIpoOCTpaHsIeTCst BMECTe ¢ mporpammoii. Utobsl 3arpy3uts ero B Multifitting u comocraButh MoaeIbHOM
CTPYKTYpE HY)KHO Ha)KaTh Ha KHOIKY “Import” Bau3y riaBHoro okua. Hammucs “<no description> “ ozxauaer,

YTO Ha JJAHHBIN MOMEHT HHKaKas KpHBas HE 3arpy’KcHa.

B o XK e

Target Curve

<no description = Add Row Remaove

OTKpbIBIIEECS OKHO CIYXXHT JJIsI MMIIOPTa JaHHBIX M YKa3aHMS IapaMeTpoB, NPH KOTOPHIX OHU ObLIN
M3MEPEHBI, TAKUX KaK W3MepsieMasl BeJIMYHHA, apTyMEHT, €NHHIBI U3MEPEHUs, HOPMUPOBKA, TTOJIIPU3AIINS,
(hon, mapameTpsI anmapaTHoi GyHKIIH. UTOOBI 3arpy3UTh JaHHBIE, TOCTATOYHO MEPETAIIUTH TEKCTOBBIN (haiin
B 3T0 OKHO (drag-and-drop). AnbTepHaTBa — BbIOpaTh (haiin, HakaB KHOMKY “Browse” wim BBeCTH MyTh K
¢aiiny n Haxxatp “Read Data”. Tarxke “Read Data” mo3BosisieT nepe3arpy3uTh JaHHbIC TPH UX W3MEHCHHUH B

yXKe 3arpy>kKeHHOM TEKCTOBOM (paiiie.



2% Import Data - O X

10-1 10-1
- 10-2 10-2
i
5
5103 10-3
o
i}
e
104 104
105 105
Grazing angle 8, #
Flot options
Scale: () Lin (®) Log
File path
| D:'\Pykosoactee Multifitting\Sample D364 Mo_Be.tut  ~ Browse...

Data

Argument Grazing angle | Units | # ~ | Offset |0.00000 Scale factor |1.00000 [~] Divide on beam intensity
Function Reflectance | Mode R w | Offset |0.00000 Scale factor |1.00000 Incident photons per point

Polarization |1.000 Spectral resolution, AE/E
Background |2=5il5 Angular resolution, A8 |0.01000 =
At fixed wavelength: |1.540560 E o~
Beam width mm Sample size |25.00 mm
Beam spreading |2.0000 Sample shift mm

I Done | Read Data

BricTaBnsem 3nadenue “Background” pasmeiv 2x10%, 5T0 He moBiMSeT Ha BBHIYMCIEHHS, HO MO3BOJIUT
OTPaHUYUTH CHU3Y Anana3zoH MacmtadoB. [1o cytr, 310 mprbaBieHne KOHCTAHTHI K KO3 PUIMEHTY OTpasKeHHUS
AUy 015 omoobpadicenus Pacu€THON KpUBOW. 3HAa4YeHHUS OCTAJBHBIX APAMETPOB OCTABIISIEM 110 YMOJIYAHUIO U

3aKpbIBaeM OKHO. Temepp KpaTkasi MHQOpMALs O 3arpy>KeHHOH KpUBOH OTOOpa’kaeTcsi B IJIaBHOM OKHE B

obsactu “Target Curve”

|
B & X b

Target Curve
Import angular {gr); R} 0.05-4.798% at 1.541 & | Add Row Remaove

Ecnu Teneph nepeoTKphITh OKHO rpadMKOB, TO TaM B ceKimu “Measured” mosiBuTcst 3arpykeHHasi Kpusasi. [1pu

nakatuu Ctrl+Shift+C nosiButcs Takke pacu€THast KpuBasi, HAIOKECHHAsE Ha SKCIICPUMEHTAIBHYIO.



2% Plots — O *

Struct_1
—Measured
101 10-1
e 1072 02
o
5
o 103 10-3
L
g
104 104
e M 10

Grazing angle 8, ©

Scale: O Lin @) Log | Scatter: Line: Rescale | Max R = 0.9345 at 0.1980 °

— Independent
T T T T T T
10-2 | + 10-2
« pep tECn
5
C
=
[=3
& s + 106
[ 7]
=
108 | + 10-8
ID_m E 1 1 1 1 1 1 3 ID_m
1] 1 2 3 4 5 &

Grazing angle 8, ©

Scale: O lin @ Log | Scatter: Line: Rescale |MaxR = 0.8345 at0,1996 °

ITpu 5ToM KpuBas B cexkuun “Independent” nukyna He ncuesner. Eciiu oHa He HyKHa, TOT/a €€ BBIYMCICHUE

MOYHO OTKITFOUHTb, YTOOBI pacuéT mren OpicTpee. DTo MOKHO cienaTh B okHe “Calculation Settings” Bo Bkiaake
“Main Tools”.



% Calculation Settings - O *
Struct_1
[ Measured

—1 angular (ar); R; 0.05-4.798% at L5941 A ————
Fit

Weight |1 |

Divide by N

Function: |log{R+1E-5) Power: |2 Use x2

L[] Independent 2

[ Plot_1 R
—Standard Functions
Reflectance [ Transmittance [ | Absorptance

—Field Functions
Figld Intensity Joule Absorption

—User-defined Functions

R+T; cos(A)*R.~3-sgrt(J) ; pow(F, loa(root(3,5)))

Lt

| Daone | Calculate Weights

OTcroma MOXHO YIPaBIATh BCEMH KPUBBIMHU, PACCYUTHIBAEMBIMH 10 ‘“OKCTIEPUMEHTAIHHBIM 1 “HE3aBUCUMBIM
cetkam. OtkimrodaeM ranodky “Independent” u ckpbiBaeM COOTBETCTBYIOLIYIO CEKIIMIO B OKHE TpaduKOB.

Janblie paboTaeM TOJIBKO C SKCIEPUMEHTAIBHO 33JaHHOM CETKOH U COMOCTABIIsIEM /IBE€ KPUBBIC — MOJCIBHYIO

U U3MEPEHHYIO.

Tenepsb, uMes nepe riiazaMu OTKPHITYIO TaONIHIly U TpadUKH, MOKHO HAYMHATH ITOA00DP MapaMeTPOB MOJICITH.
Lenp — HaliTh Takue GU3NUECKH pa3yMHbIE 3HAUEHUSI, IIPU KOTOPHIX KPUBbBIE OTPaKEHUs Oy IyT MaKCUMaIbHO
noxoxu. Hauats mog0op MoxHO, BpyUHYIO MeHAA B Ta0uuie (IPOKPYYHBas C MOAXOASIINM IIaroM) 3Ha4EeHHUsI
Nepuo/a, TOMMIMHHOTO OTHOLIEHHUS Y (MM TOJIIMH CJIOEB 10 OTAENBHOCTH) U BeM4rH 6. Ho MOKHO BHIETS,
YTO JaXkKe NPU HEIJIOXOM BHU3YaJbHOM COBIAJCHUM IOJIOXKEHUS M (B MEHbLIEH CTEIEHH) BHICOTHI TMKOB MBI

NoJy4uM oTin4yve B (opMmMe M MMpHHE NHKOB. Ha kapTuHKe HIKEe NmpuMep NOAOOHOTO ‘“‘coBHaleHHs”,

IMOJIY4Y€HHOT'O OIMMCAaHHbIM CII0COOOM.



4 Plots - O *
Struct_1

—Measured

101 101

10-2 10-2

10-3 10-3

Reflectance, R

104 104

10-5 10-=

Grazing anale 8, =

Scale: () Lin @) Log | Scatter: Line: Rescale |Max R = 0.9343 at0.2000 ©

[TapameTpsl penCTaBICHHON Ha rpaduKe MOJAEIBHONW CTPYKTYPHI CIIEAYIOIIUE:

ambient: Yacuum
~ Multilayer (1- 2), N=110, d=57.1004, y=0.570
Be layer (1), z=32.5664, p=1.000, 0=9.100&
Me layer (2), z=24.534A, p=1.000, o=3.6004
Si substrate, p=1.000, o=3.0004

Kakue paccormacoBaHus MeXJy KpUBBIMH Mbl HaOmogaem? IlepBoe — 3TO OTIHYWE B O0JACTH MEXKAY
KPUTHYCCKHM YTJIOM W TIEPBBIM OP3ITOBCKMM MUKOM. 3/716Ch CKa3bIBACTCS YIPOIICHHOCTh HAICH MOJICIH:
OTPaXKCHUE B ITOM 00JIACTH YIJIOB B 3HAYUTENILHOU CTETMICHHU OTPEICNIETCS TOBEPXHOCTHBIM CIIOEM CTPYKTYPBI,
KOTOPBIM Ha BO3/JyXe OKUCISETCS M MOKPHIBACTCS AJITC3HMOHHBIM CIIOEM M3 BOJIbI, YIJICBOJOPOJOB W T.a. B
MEPBYIO OYepelb Ha KPHUBYIO OTpakeHHs Ha JuiiHe BOJHBI 0.154 HM OKa3blBaeT BIMSHHE TOJIIMHA
MOBEPXHOCTHOTO cJosl. UToObl yuecTb 3TH 3PQEKTh, XOTsI Obl B TIEPBOM NPUOIMIKEHUH, CIEIYET MepBbIN
MEpUO/T CTIKA 3aMEHHTD Ha APy HE3aBUCHMBIX CIIOEB, a moBepx ciost Be mobasuTth cioit BeO. [{ns sToro HyxHO
3aKPbIMb CMPYKMYPHYIO MAOauyy, BBIIEIUTh MBIIIKON CaMblii BEPXHHUH JJIEMEHT CTPYKTYPHI (3TO BHEUIHSS
cpeaa) u Tpu pasa Haxarh WKoHKY “Add Layer” = na maHenn WHCTPYMEHTOB (Y4TOOBI T0OABUTH TPH CIIOA).
Crom Beeryia 1OOABISIOTCS HUJice BBIICIIEHHOTO AJIEMEHTa, HO BBIIIE MOJUIOKKH. VI3MEHHUTH TOJIOKEHHE YKe
CYIIIECTBYIOIIETO BBIIEICHHOTO CIIOSI CTPYKTYPBI MOXKHO C TIOMOIIBI0 KHOTOK “Move up” « u “Move down”

Ha TIaHENW WHCTPYMEHTOB. [Ipu OTKpHITOH TaOiMIe MaHelb WHCTPYMEHTOB HeakTWBHA! DTO cHenaHo s



CUHXPOHHU3AILIMU CTPYKTYPHI B ITaBHOM OKHE M B Tabmuie. [loaTomy ecim BBl HE MOKeTe HOOABUTH CIIOW —

MPOBEPBTE, 3aKPHITO JIH OKHO TAOJIHIIBL.

A Multilayer Model - O x
File Calculate Optical Constants  Help

Struct_1 +

ambient: Vacuum
v Multilayer (1 - 2), N=110, d=57.1004, y=0.570
Be layer (1), z=32.5478, p=1.000, o=9.1004
Me layer (2), z=24.5534, p=1.000, 0=3.6008
Si substrate, p=1.000, o=3.1004

_=WJX%IEA7EI n

ariables Main Tools

B kauecTBe MaTepuanoB cI0OEB ClieaAyeT 3a1aTh, cooTBeTcTBeHHO, MO, Be u BeO. Tonmmuny Mo crieayer 3anath
TaKoW JKe, KaK B CTIKe, a TONIUHY Be — MeHble, T.K. 4acTh OepuiUIMs HaXomuTCs B okuciie. Hampumep,
HECJIOKHO PAaCcCUUTATh, YTO TOJIIMHA OKCHIA COOTHOCUTCS C TOIIMHOM OCPUILIUS 10 OKUCIICHHS CICIYIOLINM

00pa3oM: IpH OKUCIICHUH CII0SI OEPUILTHS TOIIMUHON X 00pasyeTcst okcua BeO tommmuoit 1.7X.

OTnrgaroTcst Takke OparroBCcKre MUKH. [IepBhIi THK CMEIEH 10 YTITy, a MOJIENbHEIE 4,5,6 THKK TOPa3Io yKe,
4eM U3MEpEHHBIE. PE30HAHCHl ONpEeneNsItoTCs NEPUOANIECKON YacTh0 CTPYKTYPBI M IIO3TOMY OHH JTOJIKHBI
aJICKBAaTHO OMNMCHIBATHCS NPEACTaBICHHOW Mozenbto. Uto ke Mbl He yunu? To, 4To peasibHas CTpyKTypa He
SIBIIACTCS UAECATBHO NMEPUOJNYECKOM. B mporecce HaNmbUIEHNST MEHSETCS AABIEHUE Ta30B, TPOUCXOAUT IPO3HS
MUIIEHH ¥ BMECTE€ C 3TUM MEHSETCSl CKOpOoCTh pocTa INEHOK. Jlerue Bcero oOHapyxuBaeTrcs 3(d¢dexT
MOHOTOHHOTO YBEJINYEHUS MJIM YMEHBILIEHNS TOJILUHBI IEPHUOAA 110 BCEH ITyOMHE CTPYKTYphl. Benuuna storo
¢ deKTa 3aBUCUT OT BEIMYHMHBI Jpeida, yuciaa MEepUoJOB W TOPSIKOBOIO HOMEpa OpITTOBCKOTO MHKA.
Multifitting mo3BosisieT 3a1aBaTh TaKue OTKIIOHEHHS OT CTPOTOil EPHOJIUYHOCTH, TOITOMY J00aBUM UX B CTIK.
JIyist 5TOTO B CTPYKTYPHO# Tabnuite BKarounM mapamerp “dz lin” mus oboux cmoés Mo u Be. Dror mapamerp
O3HauaeT BEIWYMHY JMHEHHOTO WM3MEHEHHs TOJIIIMHBI CIIOS C pPOCTOM HOMepa Iephoja Ha €IUHUILY, B
MPOIEHTaX OT HOMHHAILHOW TOJIIIMHBI CJIOST; OTCYET HET OT IOBEPXHOCTH 00pa3ia. IToT pei( MOXKeT ObITh
KaK TOJIOXKUTENBHON, TaK U OTPUIATEIFHON BETMYUHOMN, T.€. CJIOU MOTYT CTAHOBUTKLCS TOJIIE BIIyOb CTIKA, a
MOTYT — TOHbIIE. B HameM ciydae U3 (GOpPMBI SKCIIEPUMEHTANBHBIX IMHKOB CIENYET, YTO CIOM Y TOJIOKKU

TOHBIIC, YEM Y IMOBCPXHOCTH.



#% Table OF Structures - [} s
File Calculate Units Precision
Struct_1
Struct_1 2
Be0 plrul z[&] o [A] ef [Jin [Jep [Jtach [Jsn [Jstep
Browse ‘1‘0000 | |15.0000 | |7‘0000 | |1.000 | 1.000 1.000 1.000 1.000 1.000
BeO layer (1) [ At Of Of Ofe COft i At
gerf alin gexp o tanh asin astep
e | Aef Oin Hep Dtah Jen [Ostep
Browse |l.000 | 1.000 1.000 1.000 1.000 1.000
Be layer (2) A [f [ [t [t []ft
gerf alin gexp o tanh asin astep
0.0000 |0.0000 |0.0000 |0.0000 0.0000
Mo plrul z [A] ef [Jin [Jexp [tanh [Jsn [step
Browse ‘1‘0000 | |24.0000 | |l.000 | 1.000 1.000 1.000 1.000 1.000
Mo layer (3) [ fit [ fit Oas O O Ot At [Jft
0 gerf alin gexp o tanh osin astep
0.0000 |0.0000 |0.0000 |0.0000 00000
v
Multilayer (4 - 5) O fit
o] erf [Jin [Jexp [Jtanh [Jsin [Jstep
Browse |9‘ 1000 | |1.000 | 1.000 1.000 1.000 1.000 1.000
Be layer (4) Os O O O Ot At
gerf alin gexp o tanh asin astep
9.1000 |9,1000 |9.1000 |9.1000
o] ef [Oin [Jexp [Jtach [Jsin [Ostep
Browse |3‘6000 | |1.000 | 1.000 1.000 1.000 1.000 1.000
Mo layer (5) O O O O At DAt
gerf alin gexp o tanh asin astep
3.6000 |3.6000 |3.5000 3.6000
pirul o Mef Oin Hee weh [sn e
Browse 1.000 1.000 1.000 1.000 1.000
Si substrate [t [t Of Of Ofe O [Of At
0.5000 1.0000 gerf alin gexp o tanh asin astep v
< >

Emeé oqun dhaktop, BIUSIONIHIA Ha BEICOTHI ITMKOB M UX COOTHOIIEHUE MEXTY cO00M — BUI HHTEP(EHCOB MEKTY
cnossmu. [lo ymondaHuWio, JaTepaidbHO YCPEIHEHHBIH NPOPHUIH JAUAIEKTPUYECKONH MPOHHUIIAEMOCTH
ONMCBIBAcTCS (QyHKIMeH ommbok erf (cM. ramouku B TabiMIle B KaXJIOM U3 CIOEB), HO B JEHCTBUTEIBLHOCTH
dbopma MoxeT oTandathes. i3MeHuTs Bu ipoduiis MoxHO, BKitovas apyrue gynkiuun (erf, lin, exp, tanh, sin,
step). IlogpoOHO BuI M BIMsAHUE 3THX (DYHKIMH OMHMCAaHBI B CIEAyIOIIEM pasjene pykoBojcta. Ceiiuac
npeyiaraeTcs MpoOCTO 3aJIeiicTBOBATh WX, M, MCEHss YJeNbHbIE Beca, HaONIOAATh BIMSHHE HA KPUBYIO
OTpaKeHUs. YJICNIbHBIN BeCc Kaxmod (yHkiuu 3amaércs moa e€ Ha3BaHMEM. 3HAUCHHE HMEIOT TOJIBKO

COOTHOILICHUS dTHX 3HAYCHUN MCKAY pa3INIHbIMU q)YHKHI/IHMI/I; a0COJIIOTHAS BEJIMYMHA HE Ba)KHA.

[Aerf [Jin [Jexp [Jtenh [Jsin []step

1.000 1.000 1.000 1.000 1,000 1.000

et [t st 6 6t []fit

oerf alin

I/ITaK, TCIICPb MOACIIbHAA CTPYKTYpa CTajla ropa3no 0oJiee CIIOKHOH U MHOI‘OHapaMeTpH‘IeCKOfI. MoxHo 10-

MPEKHEMY MCHATH MapaMCTPhI BPYYHYIO U CMOTPCTh HA PE3YJIbTAaT B pCaJIbHOM BPEMCHU (I/I 9TO BCE€raa IOJIC3HO



JenaTh, Ha JI000M 3Tane pedIeKTOMETPHYECKOW PEKOHCTPYKIMH), OAHAKO INAHCHI OOHAPYXHUTh HCKOMYIO
001acTh mMapaMeTpoB BechbMa Maibl. Ha 3ToM sTane aBToMaTH3MpOBaHHAas IOATOHKA CTAHOBUTCS HEOOXOANMOH.
[Ipexnme yem mepeiiTh K aBTOMaTHYECKOM IMOJTrOHKE, ClelyeT oOpaTWTh BHUMaHHWE BOT Ha 4TO. XOTS
ONITUMAJIbHO MOA00paHHast (YHKUHMS HEBS3KW B HEKOTOPOI Mepe “BBIPABHUBACT’ BKIIAJ YYaCTKOB KPHUBBIX CO
3HAYUTENHHO OTIMYAIOIIMMHUCS BETMYMHAMHU OTPa)K€HHs, HO OUYEHb yCJIOBHO. HepaBeHCTBO pa3HBIX y4acTKOB
KpUBOM OTpa)keHUs MPUBOJIUT K TOMY, YTO aJTOPUTM YacTO CTPEMUTCS YMEHBIIUTh HEBSI3KY B TIEPBYIO OUEpENb
3a cy€T 00J1aCTH MOTHOTO BHEMIHero oTpaskeHust (yriasl 0—0.3°), yacto B ymiepd BaKHBIM 0COOEHHOCTSIM KPUBOI
OTpa)KeHHUs (TaKMM KakK OpArroOBCKME MUKH BBICOKHX MOPSIIKOB). UTOOBI Takoil KOHMIUKT HE BOHUKAI, CIEAYET
3apaHee M03a00THTHCS O ToM, 4ToObl obnacte [1BO, Gonbiie 3aBucsIIas OT TEOMETPUM U3MEPEHHH, YeM OT
0COOCHHOCTEW CaMOW CTPYKTYpHI, He MMeJa OOJNBIINX paccoriiacoBaHUi. s 3TOro HyXXHO yKa3aTh pa3Mep
o0pasua, MUpHHY U HOpMYy 30HAMPYIOLIETO IIy4Ka, CMELIeHne 00pas3iia OTHOCUTEIBHO LIeHTpa Mmyuka. [Ipumep
NpUBEAEH HA KapTUHKE HIbKe. YTOObI IogoOpaTh NMOAXOASIINE 3HAYSHNS, HYKHO AEP’KaTh OTKPHITHIM OKHO C
rpaduKaMHy U IIPU U3MEHEHUHU T€OMETPUIECKUX IaPaMETPOB MEPECUUTHIBATE KPUBYIO. UTOOBI MacmTad KpUBBIX

HE MCHSUICS KaXK/IbIi pa3 Ha UCXOJIHBIN, HY)KHO OTKJIFOUHTH onuuio “Rescale” B okHe rpadukos.

k]

0.6 Jos |
e Struct_1
g 4
& ~Measur
% 0e 0.4
2 ]
& {
3
0.2t 2 0.2
§ i 08t
0 A o
1 2 3 4
Grazing angle 8, ©
g angl sl
Plot options o
&
Scale: @ Lin O Log 5
File path %
T o4f
[ D:\PyxoBoacTeo Muifitting Sample D364 Mo_Be. bt Browse
Data
Argument | Grazng angle | urits = | Offset [0.00000 | Scale factor 1.00000 Divide an beam intensity oz
Functon | Reflectance ~| Mode [R | Offset [0.00000 | Scale factor [1.00000 | Incdent photons per pont
Polarization Spectral resolution, AE/E
5 or
2 i i i i i
At fixed wavelength: |1.540560 | |& 0.1 0.2 0.3 0.4 0.5
— = Sorple e = R
Beam spreading |2.2000 Sampie shift = Scale: @ Llin O Log | Scatter: tine: 0.0 {{ (] Rescale ) Max R = 08801 at 0.2300 *

Tenepb NOATOTOBUM CTPYKTYPY K (PUTHHTY. B mepByto ouepeap Uit 3TOro noTpedyeTcst OTMETUTH B TabiuLe

HapaMeTpsl, KOTOpbIe OYIYT MOArOHAThCA. JIIs STHX MapaMeTpoB HYXKHO BKMounTh ormmio “fit? Mt 4
p Pb&I, p Yoy A p p y I

YCTAaHOBUTDH HUKHIOIO U BEPXHIOKO I'PAHULIBI IXAI1Ia30Ha MMOUCKaA.

z [A]

current value =—>»
fitting on/off —>» [ fit
min = |25.0000

Mmax 9 45.0000

Tenepb Ta6m/1ua CO BCCMH BBICTABJICHHBIMH IMOATOHOYHBIMU IIapaMETpaMHd U HaYaJIbHbIMU 3HAYCHUAMU

BBITJIAOUT TaK:



% Table Of Structures - m} X

File Calculate Units Precision

Struct_1
Struct_1 @
BeQ plrul 2[R =] Mef [lin [Jewp [Jtanh [Jsn [Jstep
Browse |1.oooo \ |15.oooo | |7.oooo | |1.ooo \ 1000 (1000 LOOO 100D 1000
BeO layer (1) fit fit O O/t O O/t Ot [t
2.0000 1.0000 gerf olin oexp otanh o sin o step
1,5000 30.0000 20.0000 |r-.annn \:.nnnn 7.0000 7.0000 7.0000 7.0000
plul 2l Hom Bef O Oee Ok O Oses
Browse |1.oooo ‘ |zo.oooo | |7.oooo | |1.ooo ‘ 1.000 (1000 1000 1000 1.000
Be layer (2) [ fit fit fit O Os O Ot Oft 4t
0.5000 5.0000 1.0000 gerf olin ogexp otanh asin ostep
1.5000 35.0000 20.0000 |T‘.DIJDIJ ‘ 7.0000 7.0000 7.0000 7.0000 7.0000

plrul 2[R o [8] Mef [Oin [Jexe [Jtah [Jsin  [Jstep
|1.ooco \ |24.oooo | |4.ooco | |1.coc \ 1.000 (1000 1000 1000 1.000
Mo layer (3) [ fit fit fit O Os O Ot Oft 4t
0.5000 18.0000 1.0000 gerf olin ogexp otanh asin ostep
1,5000 30,0000 20.0000 |4.D'JD'J \4.-39-39 40000 40000 40000 40000
N d[A]
Multilayer (4 - 5) [t [t [ fit
1 10,0000 0,0000000
2 30.0000 1.0000000
plrul 241 o 4 Mef Min Mep Cwh [en ew M dzlin
Browse |1.oooo \ |3z. 5470 | |9.1ooo | |1.ooo H 1,000 H 1,000 | L.000  L000  L00O
Be layer (4) [+t fit fit fit it [ft [t [ft
0,5000 25,0000 10000 i erf olin ogexp otanh asin ostep
1,5000 45.0000 20.0000 |9. 1000 Hg 1000 Hg 1000 |9. 1000 9.1000 9.1000
plrul 241 o 4 Mef Min Mep Cwh [en ew M dzlin
Browse |1.oooo \ |24.5530 | |3.sooo | |1.ooo H 1,000 H 1,000 | L.000  L000  L00O
Mo layer (5) [ fit fit fit fit fit it [t [t  [Jft [ fit
18.0000 1.0000 gerf olin oexp otanh o sin o step 0.0000
30.0000 20.0000 |3.anan H}annn H}annn |3.annn 36000  3.6000 0.0000
i =0 Heaf O Oee Owh Qs Deep
Browse |3.ooco | |1.coc \ 1.000 (1000 1000 1000 1.000
Si substrate [ kit O Os O Ot Oft 4t v
< >

Crenyroniuii mar — BKIIFOYUTh TOATOHKY IS JAHHOM 3KCTIEPUMEHTAIbHON KPUBOU U 3a/1aTh ()YHKIIMIO HEBSA3KH,

o aenaercs B okue “Calculation Settings”.



% Calculation Settings — a x

Struct_1

—[] Measured
angular (gr); Ry 0.05-4.798% at 1.541 &

Weight |1

[+ Divsice b

Function: (log{R+1E-5) Power: [Jusey

—L] Independent

— Plot 1 R
— Standard Functions

Reflectance Transmittance Absorptance

— Field Functions
Field Intensity Joule Absorption

— User-defined Functions

R+T; cos(A)*R~3-sgrt(J) ; pow(F, log(root(3,5)})

Ll

I Done | Calculate Weights

Tanouka “Fit” crouT mo ymMomuanuio, a QyHKIHSA HEBI3KH MOKET OBITE JTHOO XH-KBaAparT, JINOO MPOU3BOILHON
(dyHKIHMEH (IOMyCTUMBII CHHTAKCHUC JIJIsl HAMCAHUS BEIPAYKEHUH OIMCAH B CIIEAYIOIIEM pasjeine). B nannom
CJIydae JIOCTaTOYHO MEPEKIIOYNTh Ha JOrapu(MUIEecKyI0 (YHKIIHIO, 2 3HAYSHHSI OCTABUTH KaK €CTh. AITOPUTM

MHHAMH3AIMK (YHKIIMOHAIA HEBSA3KK BBIOMpaeTcs B creruaibHoM okHe “Fitting Settings”. OkHo MOXHO

OTKPBITh U3 TTIABHOTO OKHa, BKJIaaka “Main Tools”.

% Fitting Settings —

Fitting Algorithm | Differential Evolution

GSL library
[] randemize Levenberg-Marquardt
Levenberg-Marquardt with Geodesic Acceleration
Mumber of runs Dogleg
Double Doglea
Max number of| Two Dimensional Subspace
SwarmOps library
L] Num. evals Mesh iteration

Random Sampling (
Differential Evolution
Differential Evolution Suite
DE with Temporal Parameters

P Additional pa

B cnucke NpEACTAaBJICHBI HECKOJIBKO aJITOPHUTMOB. B HepBOﬁ

“poncTBeHHBIE” Kiaccmueckomy anroputMmy JleBeHOepra-MapkBapara. OHH OCYHIECTBISIFOT “‘JIOKQJILHBIN
MOUCK, 3Q(HEKTUBHO CXOJISICh K ONIDKaiilieMy MUHUMYMY HEBSI3KH B TapaMeTPHUYECKOM MpOocTpaHcTBe. Bropas
TpyMIa — alrOPUTMBI TI00aTEHOTO TIOMCKA: PABHOMEPHBIN MOVCK 110 KOOPAWHATHON CETKE, CITy4YailHBIN MONCK
Y TCHETHUYECKHE (IBOJIOMMOHHBIC) aNrOpuTMbl. OCHOBHBIM HHCTPYMEHTOM IIPU OOJIBIIIOM YHCIIE TapaMeTpOB

SIBJISIFOTCSI MIMEHHO TeHETHYeCKHe alropuTMbl, modtomy BbeiOupaem “Differential Evolution”. Ocrasbhbie

napaMeTphbl OCTABJISACM 110 YMOJYAHULO.

rpymnmne TpaAUCHTHBIC AJITOPUTMBI,



IMoaroroBka 3akoH4eHa. Terneps HyKHO 3amycTuTh putunr, Haxas Ctrl+Shift+F win BeiOpas “Start fitting” B

menro “Calculate” riiaBHOro OkHa:

2% Multilayer Model - O >

File = Calculate Optical Constants  Help

StrL Specular optical functions/fields Ctrl+Shift+C
Start fitting Ctri+Shift+F
Calculate confidence intervals Ctri+Shift+ A
Abort calculation Alt+.

e P e N T s T
v Multilayer (4 - 5), N=108, d=56.7184, y=0.590

Be layer (4), z=33.4628, p=1.000, 0=5.9768
---= dz = {ling, -0.0197%}

WIET IpoL BBIUHCJICHUSA, OT J)KaeMBI B TepMuHAIE. Tyna BBIBOLATCSI HOM ATepanun’’, TEKYILH
ITotine olLece clIe oToOpaxae € aie. Tyna OIATCS HOMED “‘UTeEpa ”. Te e

3HA4YEHUS BaPbUPYEMBIX MapaMeTpoB (0e3 paciiupoBKH) M TEKYIIHE 3HAUCHHsI HEBSI3KU.

B KOHIC B TECpMHHAI 6y,£[6T BBIBCACHO CPAaBHCHUC HavalbHOM M KOHEYHOM HEBsA30K. Ilonb3oBarelro 6yz[eT

MPEUIOKEHO MPUHATH PE3yJIbTaT MM BEPHYThCS K UcXoaHoMy. IIpu HaxkaTum “Y€S” cTpykTypa B TaOnuue u

rpaduku 6yayT OOHOBIIEHBI.



M Replace

Fitting is done.
Do you want to replace the parameters?

He Bcernma cienyer moAroHATh Bce MapaMeTphl OJHOBPEMEHHO, T.K. IPH CIHMIIKOM OOJBIIOHW pa3MEPHOCTH
apaMeTpHUUECKOro MPOCTPAHCTBA TPYJHEE BBISBUTH KeIaeMylo 00J1acTh IapaMeTPOB U aJlTOPUTM OyZET XyKe
cxoautbesd. [loaTomMy crneayeT oTKIIIoYaTh U MOAKIII0YATh TPYMIIbI TapaMeTPOB B MOCIEI0BATENbHBIX MTOATOHAX,
KOMOWHHPYsI aBTOMaTHUECKH (UTHUHT C PYYHBIM M3MEHEHHEM NapamMeTpoB, KOppekuueir HeBs3kdu u T.1. C
OJTHOTO 3aITyCKa MOYXHO TOJyYUTh MPUEMIIEMOE COOTBETCTBHE KPHUBBIX JIUIIb JJISI OYE€HBb MPOCTHIX CTPYKTYP C
MHUHUMYMOM T1apaMeTpoB. B o01iem jxe ciyyae MmoAroHka — MpoIecc UTEPallMOHHBIN U TPeOYyIOmUi pyqHOTro
BMelIaTeNnsCcTBa. B pesynbTare 3TOro KOMOMHHPOBAHHOTO MOMCKA MOKHO MOJYYUTh MPUMEPHO CIEAYIOIIYIO

KapTHHY:



2t Plots — O *

Struct_1

—Measured

101 B - 101

102 4102

103 10-3

Reflectance, R

104 104

105 i 105

Grazing angle 8, #

Scale: O lin @ Log | Scatter: Line: Restale |MaxR = 0.8792at0.2300 °

Haitnennas cTpykTypa, COOTBETCTBYIOILAs] KAPTUHKE BBIIIE, UMEET CIAEAYIOUIME TapaMeTPhI:

ambient: Vacuum

BeO layer (1), z=20.3634, p=1.000, 0=13.1508

Be layer (2), z=33.0804, p=1.000, 0=8.307A

Mo layer (3), z=24.0074, p=0.950, 0=3.1394

v Multilayer (4 - 5), N=108, d=56.7188, y=0.500

Be layer (4), z=33.4624, p=1.000, 0=5.9768
---= dz = {line, -0.0197%}
Mo layer (5), z=22.256A, p=0.930, 0=2.976A
---» dz = {ling, -0.0230%}

Si substrate, p=1.000, o=3.0008

['maBHBII Bompoc: 03HAYAET JIM COBIIAJCHUE KPUBBIX OTPAKEHUS HCTUHHOCTh HalIGHHBIX MapameTpoB? HeT, He
03HAYaeT, HO SBJISIECTCSI BECOMBIM apTyMEHTOM 4TOOBI OTIEPUPOBATh HAWJICHHBIMU BEIMUMHAMY B JallbHEHIICH
pabore. OleHKa HAJAEKHOCTH TE€X WIM WHBIX JaHHBIX TpeOyeT HEKOTOpOro OIbiTa MOJ00HOH
“pEKOHCTPYKTOPCKOI” paboThl; Takke KpaiHe >KelaTeJIbHO TPHUBIIEKATh PE3YNbTAThl JIOMOJHHTEIBHBIX

WCCIIeIOBaHUN 00Pa3IloB.

3afaHue anepuoanyeckoir CTPYKTYpbl
Teneps mpopeMoHCTpupyeM paboTy C anepHoANYecKOd CTpyKTypoil. OueBHIHO, YTO JFOOYIO CIOUCTYIO

CTPYKTYPY MOKHO CO3/1aTh, J0OABIISIS OTAENbHBIC HE3aBUCUMBIE CJIOW, OJHAKO U 3aJaHHe TAKOH CTPYKTYPBI, U
pabora ¢ Hell oTIIMYaloTCs Ype3BBIYAHON TPYAOEMKOCTHIO. [103TOMY /17151 3a1aHUS anlepHOAKKY U pabOTHI ¢ HEH

Multifitting umeet creruanbabie Bo3MoxHocTH. Crnenaem Mo/Be 3epkano amepuogudeckum. s 3Toro B



IJIaBHOM OKHE HY’KHO OTKpBITH 2nement “Multilayer (4 - 5), N=109, d= 56.718A, y=0.590" 1BOHHBIM KIUKOM
uii HaxkaB WKoHKy “Edit” . B orkpeiBiiemcs okHe otmeuaem ramouky “Make regular aperiodic” u

MTOATBEPKIaeM H3MEHEHHE.

M Multi a)

struct_1 [£) +

ambient: Vacuum
BeO layer (1), z=20.3634, p=1.000, 0=12.1504
Be layer (2), z=33.0204, p=1.000, 0=8.907A
Mo layer (3), z=24.0074, p=0.950, 0=3.139&
~ Multilayer (4 - 5), N=109, d=56.7184, y=0.590
Be layer (4), z=33.4624, p=1.000, 0=5.9764

A = A AsnTnc

P ultilayer (4 - 5 —

MNumber of repetitions, M:

=
x

Period, d[A]: 56,7180
Thickness Ratia, v: 0.5899684
[] Make general aperiodic [] Make regula@m Invert order of layers
Done
T 1 T

2% Make regular aperio.. X

0 Are you sure?

Target Curv_
Import Yes Ne Remove

Tun cTpyKTYyphl U3MEHHUTCS], BMECTE C 3TUM U3MEHUTCS BEIBOAMMAS HH(OPMALKS O CIIOSIX.

struct_1 [ +

ambient: Vacuum
BeO layer (1), z=20.3634, p=1.000, o=12,1504
Be layer (2), z=33.0804, p=1.000, 0=8.907A
Mo layer (3), z=24.0078, p=0.950, 0=3.1394
~ Regular Aperiodic (4 - 5)
Be layer (4), z=<33.462-33.462> &, p=1.000, 0=<5.976-5.976> A
Ma layer (5), z=<23.256-23.256> A, p=0.950, 0=<2.976-2.976> A

| Si substrate, p=1.000, 0=3.0004 .

% Regular Aperiodic (4 - 5) - X
File Units Precision
Item Comman “z° Common g™ Restrict z: {A, p, Q}
1) Layer Be (tabular) O =02 |, p=2 , 3=|0.00000000
) Layer Mo (tabular) O O+ 0% . p=|2 , =0.00000000
[ Make general aperiodic [] Make periodic [ tnvert order of layers
I Done I Layers
T . =M
Fits selector
Target Curve

Import Angular (gr); R; 0.05-4.798%; Add Row Remove



“Regular aperiodic” — 10 cTpyKTYypa ¢ IEIBIM YUCIOM ‘“DIIEMEHTApHBIX fUeeK’’; COOTBETCTBYIOIIUE CIION U3
Pa3HbIX SYEeK MOTYT OTJIMYATHCSI JIMLIb TOJIIIMHON U nHTEepdeiicoM. MaTepuan U INIOTHOCTD CIIOEB OAMHAKOBEI
mo Bcel TiyOuHe CTpyKTyphl. [lo3TOMy B TJIaBHOM OKHE MPHUBOAWTCS AWANa30H 3HAYEHWH TONIIWH U
mepoxoBaTocteil. B oTkpeiBiemest okue “Regular aperiodic” mynkr “Common ¢” o3Haudaer, 4To uHTEepdeich
OJMHAKOBBI MO TIyOMHE CTPYKTypbl. COOTBETCTBEHHO, €CIM YCTaHOBJIEHBI Bce (iaxku “Common z” u

“Common ¢”, To 3TO OyJIET MEPUOIUIECKast CTPYKTypa. 3aKpbIBacM OKHO, OTKPBIBAEM CTPYKTYPHYIO TaOJHITy.

2t Table Of Structures - O X
File Calculate Units  Precision
Struct_1
Set steps L
Mouse Whesl Change Dependent p step zfd step ostep astep
Recalaiate oo | fochd | fond |
Struct_1
BeQ plrul z[A] a[A] ef [Jin [Jex [Jtach [Jsn [Jstep
Browse ‘I.DDDD ‘ ‘20.3629 | |13‘ 1456 | |1.DI][] | 1.000 1.000 1.000 1.000 1.000
BeO layer (1) fit fit O O O O O [ft
22,0000 1.0000 oerf olin g exp o tanh o sin ostep
30.0000 20,0000 |13.H“3": |13.H“3'E 13,1496 |13.1496 13.1496 |13.1496
Be pfru] z [A] o] eff [Jin [Jexp [Jtarh [Jsn [Istep
Browse ‘1.0000 ‘ ‘33.0798 | |8.9069 | |1.DDU | 1.000 1.000 1.000 1.000 1.000
Be layer (2) [ fit fit fit Of Of O Ot e 6t
0.5000 5.0000 1.0000 gerf olin gexp o tanh o sin o step
1.5000 35.0000 20.0000 8.9069 |8.5068 |B.9069 |8.9069 |8.806%
plrul z[A] oA erf [in [Jexp [Jtanh [Jsin []step
Browse ‘0.9500 ‘ ‘24.0068 | |3.1390 | |1.DDD | 1.000 1.000 1.000 1.000 1.000
Mo layer (3) fit fit Oa Oa Ot Oft it At
13.0000 1.0000 gerf alin oexp o tanh osin o step
30.0000 20,0000 |3. 0 3.1390 |3.1390 |3.13%0 |3.13%0
Regular Aperiodic (4 - 5 N
Regular Aperiodic (4 - 5) | 109
plrul z[A] a[A] erf fin exp [Jtanh [Jsin []step
Browse ‘1.0000 ‘ ‘33.4618 | |5.9756 | |0.DZZ ||D.97’8 "0.000 ‘ 1.000 1.000 1.000
Be layer (4) [ it [ it Oa Oae Ot Ot Ofc At
25.0000 0000 COMMan z [ restrict z: {=a, p, Q}
45.0000 commong 0% p=2 Q=0
z[A] oA erf lirn exp [Jtanh [Jsn [Jstep
Browse 23.2562 |2.9763 | |[].]97 ||D.SSD "I].I‘B ‘ 1.000 1.000 1.000
Mo layer (5) [ fit O O O O O [ft
18.0000 [ commen z [ restrict z: {#, p, Q}
30,0000 commena 0% p=2
v

YacTp onuuii n3MEHHUIIach MO0 CPABHEHHIO C IIEPUOIUUECKON CTPYKTYypoid. Teneps i anepruoanYecKux CIoEB
JNOCTYIIHO HAaJOXXEHHWE W CHATHE YCJIOBUH OAMHAKOBOCTH TOJMIIMH W wuHTepdeiicoB. UroOwl 3amarh
WHAWBUAYalbHbIE TOMILUHBI (M WHTEPQENCH) CI0EB, HY)KHO OTKPBITh CHEIMANBbHYI0 BCIOMOTATENbHYIO

tabnuiy. [IpaBoii KHOITKOW MBIIIM BBI3BaTh KOHTEKCTHOE MEHIO Ha Ha3BaHWM dJIEMEHTa CTPYKTyphl “Regular

Aperiodic (4 - 5)” * Regular Aperiedic (4-3) ' yasars Ha yHKT MeHIO. B OTKpBIBIICHCS TaO/IHIE MPHBEICHBI BCE
CIIOW  amepuoM4YecKod  CTPyKTyphl. LlBeroBas JereHma 00O3HA4YaeT HalIWYUMe CBS3EH  MEXKIY
COOTBETCTBYIOIIMMHU CJIOSIMU. Ecim CBsI3b €CTh, TO NPH W3MEHEHWH TOJIIMHBI/MHTEpQEica OTHOTO CIIOos
3HAUCHHUS BCEX OCTAJBHBIX CIOEB MEHSIOTCS aBTOMATHYECKHU. TONIIMHBI CJIOEB MOTYT OBITh WHIMBHUIYaJIbHO
OTMEYEHBI KaK Bapbupyemble. VHTep(eicsl MOTyT BapbUpoBaThCs (IIPH aBTOMAaTHYECKOH MOATOHKE) TOJIBKO

BCC€ BMECTC, HE3aBUCHUMO OT HAJIMYHS CBA3U.



4 Regular Aperiodic (4 - 5) — O X
File Units Precision
common o common 2 active fit commeon 2 and o "
[+#] Mouse Wheel zstep o step
Recalculate ‘1.00 B | ‘1.00 & ‘
Cell # Material z[A] Fitz  o[A] p
1 1 Be 33.4618 [ |5.9736 1.0000 [ruw.]
2 1 Mo 23.2562 [ |28763  |0.9500 [ru.]
3 2 Be 33.4618 [ |59736 1.0000 [rw]
4 2 Ma 23.2562 [ |29763  |0.9500 [ru.]
5 3 Be 33.4618 [ |59736 1.0000 [r.]
6 3 Ma 23.2562 [ |29763  |0.9500 [ru.]
7 4 Be 33.4618 [ |59736 1.0000 [r.]
8 4 Ma 23.2562 [ |29763  |0.9500 [ru.]
9 5 Be 33.4618 [ |59736 1.0000 [r.]
10 3 Ma 23.2562 [ |29763  |0.9500 [ru.] v
IE Daone EI

[TapameTpsl CII0EB anepHOANYECKOI CTPYKTYPBI MOTYT OBITh 33aaHbl BPYYHYIO WIIH 3arpy>KEHBI U3 TEKCTOBOTO
daiina. Daiin HykHO mneperamuth (drag-and-drop) B Tabmumy “Regular Aperiodic”. ®opmat daiina ¢
napaMeTpaMu TMOJHOCTHI0 aHAIOTW4YeH TakoBoMy B IMD, guciio cnoée B ¢aiine JOMKHO COOTBETCTBOBATH

YKa3aHHOMY B IapameTpax CTPYKTYpBI:

j structure_1_Struct_1_Aperiodic_#1.tet - AkelPad — O x
daiin Mpaeka Bwg Hactpofikn Cnpaeka
;< 05.07.201% | 12:15:5& > A
;< Multifitting v.1.%.1 >
soell material d (&) =zigma (A)
1 Be 33.462 5.976
1 Mo 23.256 2.976
2 Be 33.462 5.97¢
2 Mo 23.256 2.976
3 Be 33.462 5.976
3 Mo 23.256 2.976
4 Be 33.462 5.97¢
4 Mo 23.256 2.976
5 Be 33.462 5.976
5 Mo 23.256 2.976
g Be 33.462 5.976
& Mo 23.256 2.976
7 Be 33.462 5.976
T Mo 23.256 2.976
g Be 33.462 5.976
8 Mo 23.256 2.976
g Be 33.462 5.97¢ v
34:38 Ins  Unix 866 (OEM - Russian)

HpI/I HUMIIOPTE HYKHO YKa3aTb KaKuC CTOJ'I6I_[BI MNPUCYTCTBYIOT B q)ai/’me JaHHBIX W KaKHMC CIAWHUIIbI JJIHMHBI

HCIOJIB3YIOTCA:



2% Aperiodic settings ? =

[ Index ] Material [v] Thickness [] Sigma (&~

I Load | Close

CoxpaHeHwue 1 3arpyska
Multifitting coxpansier nanHbie B OuHapHOM Qopmare, ¢aiiibl umetor pacmupenue “.fit”. CoxpaHurth

CTPYKTYPY MOKHO, BBIOpaB MyHKT B MeHI0 “File” nin HaxkaB cOOTBETCTBYIOIIYI0 KOMOMHAIHIO KiIaBul. “Save”
COXpaHsIeT B nociednuti omxkpvimulii ¢hatin. Ecu npenplIyniero OTKpeITUS HE ObLIO, CTPYKTypa co3naHa “‘c
HyJs”, To OyAeT co3aan dain “save v.X.Y.Z.fit” B manke ¢ ucnonusemsiM aitnom, X.Y.Z — HOMep Bepcuu
nporpammsl. “Open last”, kak cieayer u3 Ha3BaHHs, OTKPHIBACT MOCIEAHU (haiii, ¢ KOTOPHIM BeIach pabora.
Ecnu Takoro Her, mo OymeT oTKpHIT (aiin “save v.X.Y.Z.fit”. Ecnu u ero He cymecTByeT, TO 00 3TOM Oyzaer

COOOIIIEHO.

2% Multilayer Model — O x
File = Calculate Optical Constants Help
Open last Ctrl+0 +
Open Ctrl+Shift+0
Save Ctrl+5 3.1504
Save as Ctrl+Shift+5 o7A
394

Export structures Ctrl+T
Open Launcher =1,000, g=<5....
Close all Ctrl+Q =0.950, g=<...

d

OtkpoIT (aiia MoxHO, TpocTo neperamu (drag-and-drop) ero Ha riaaoe okao Multifitting.

JlaHHasi TJ1aBa MO3BOJISIET HavaTh Mcnonb3oBate Multifitting u maér npexncraBnenue o xapakrepe paboThI ¢ Heil
npu pedIIeKTOMETPUIECKOW PEKOHCTPYKIIMM MHOTOCIONHBIX HAaHOIUIEHOK. 371eCh OTPaKEHBI JIAIEKO HE BCE
0CcOOEHHOCTH TIPOTPaMMBbI, HO 0Aa30BBIN MK OT 33/]JaHKsI HEKOH HaYaIbHOM MOJIENH JI0 TOJTY4YEHUS pe3ysbTaTa

34€Ch NPCACTABJICH.

Ecim npu CJICA0OBAHNU JAHHOMY MHUHU-PYKOBOJACTBY Yy BAaC BO3HHKIIH HpOGJ’IeMBI, HJIN KaKHEC-TO IMEPCXOJbI
CJIIMIIKOM CJIO)KHBI W HCOYCBUIHBI — COOGH_II/ITG 00 9TOM, U HUHCTPYKIUA 6yz[eT JOIIOJITHCHA. Haubonee

moipobHoe onmucanune Beex aciekroB Multifitting mpencrasneno B ciemyroriem pasmere.
ITos1HOE onCaHme
<in progress >

HUctopus Bepcuit

e Multifitting v.1.9.2 — nyGnukarus.
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