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Development of inverse analysis software by using 4D-XPS measurement data for
the visualization of reactions in buried multi-layer stack-film interfaces
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BRI EBIN-YMERTICE THEFERIEOMBERED BB 2 BRI HFEAEMHILT S
CEETHMEL. 4 RUUBHZEREHRZRTREE T D X FRABF 2 IAD-XPS)iEZEIRE[1]L. 5Tl - T
HMOEELZHED TS, ChET. ERKRETEXBRAESBAEFINEERIE. SIEFLDS
B #& 2 J&(Carbon(5nm)/AlOx(5nm)/TiOx(10nm)/SiOx(?nm))ZET JLERF EL TRHWSZEIZES T, TS
AR -FRINQ RT)AIMRIEEEIEL DD, AEMERICKYBoNRHFZEREFTRSATLDE R
LT —R%ETTIC, HEIIaL—2a 0 DERIEEZERL. MEAR—X D stimstRlEE R+ TEL,
NRAEEICHFRATE, SBI2, Ho A2MERICIEATES LZESKEOBERBRTY I 7%
BELEBL ARRTIE, KY—BOHEIRM BRSNS AN HZzELBEN-ZEERT
RIED 4 RuTBEZEMAIRIEIZDOWNT, ZOEBRAREMETHBFT S IaL—avIT&YVIRETES LD
(2T BV T7ERFELIZOTHRET 5, XPS ARIMLT—RIE—AKR LY LZH KB, 1000 RS54
AREBELLIAENMET—FITIEH MB &7%5571= . ZZRARIZ 10000 SN DEFFEIAMIZ 100 SZEE->

TEMHERRENMDE. BGB~HM TB DT —3H A X %D, CDESIBEVT T—E3E5ETE—D T4y
TAT G BNV INIITHARBEIZHESMN, £FETILFIT7 CPU FRALEIILFRALYRNE
EEREFTEHIEICEST, /—FPC THEEAARD XPS ARIMLDE—HT749T40 7 WE%E 30 HIRE
TERIAAREIZLZ[E 1(a)]o CNITIIZ . RESARBHYILIITIZOVTHIILF ALY LEDEE
ZHEY LT, 100 ADRSA RN HEx—BREE CHERTTHIENTESLIITLEST[E 1(b)].
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Nonlinear least squares Peak Fitting  Sorting Various Data Source Data: En«ﬂar_gy+/’\ngle’+Time Compatible with Hard x-ray (10 keV), Monitoring optimization  On-demand optimization method
by using Voigt functions etc. (*.pxt, *.ibw, *.txt, *.vms) 103 elements, and 18 orbitals (2, -as, L'-ngm, etc.) (LMS, Sparse modeling, MEM etc.)

Norm;};;éi ';it!ing Parameters 3D Scét?e;ed Plot (x,y,z,tor..) High speed analysis Verification by comparison between  Parameters changeable in®  High speed analysis
(Eneray, Intensity, Gaussian etc.) of Fitting Parameteré - ~1,000,000 spectra per ~30 min direct and inverse problems real-time by checking results ~1,000,000 profiles per ~1 week
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