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Simulation verification of the inverse analysis by using 4D-XPS method to make
reactions in the buried multi-layer stack-film interfaces visible
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ERIE EBIN-MERAICEFTAIEZERIGOMBHERED BB ZER BT EIFELTHILIT D
CEEEBEL., 4 RITFEMETRZERIEEE T D X A BEF R IUAD-XPSEZHFELTLVS(E 1(a)).
CNFET.ERKETHE X RAEMAEFIALEENE.Si ERLDZEEERE
(Carbon(5nm)/AlOx(5nm)/TiOx(10nm)/SiOx(?nm))&E ET LA ELTRHWS Z &K T BESA RS
m-BERIQ2 RT)ARIEEERIELZ[2]. CNITIZ  REIEERICKYFON-BEZEREHRIS R T4
DERFTT—RETIZ, FEBAIIAL—2a0DERIEEERL, M AR—XDLinFHIEE (T
T A AKEICLFIATE. SoI2. Ho A M HRICICATES L E RS REBORZEMAAT VI
VITEBELB] ARKRTE., FY—EBOHEERMNEREING. ARNSHEELEIN-Z[E
ERERIED 4 RuTbFZEFEEIRIEICDONT, TOXERBAIREMEFEFET I IaL—2avITKYIREELT -
BREMET DA 1(b), FE SO BOEANVERNARIC=AEHTEILL, HhD. BFEAMICHEIE
HEAMTELRTS, LUV B ERRICEERLBEETIILERELZESA BUDRTI /A
AN EFREAEN T —2TH, MBI 2L —2aVICk > THIRETEAIEEBHLMICL,
(&3] [1] #fth, SPring-8/SACLA Inform.22,30(2017).[2] 2Mfth, F 25 BAEBEFT/\1 ARET
9/ B O—ERE(2020). [3] 2HEM. F 67 BIEAYEFREFTEMEES 14p-D215-1 (2020).

(a) How can we solve the Inversion Problem of 4D-XPS ? (b) & ¢m  Simulation of interfacial chemical reaction dynamics
om
Principle of depth-{ proﬁlmg techmque Extended to ume dmsnon analysm ‘:; T100m A AL Biamim EAEA™ - A
"6' o w - —-— ~ v k -— ‘\
Si
- s

Vart./Horiz.: trigonometric func. - “ - . o

Dapth: gaussian func ~ -t A -l

Time: exponantial func

The right answer Sparse modeling  with Jackknife MEM
Sparse modeling with Jackknife MEM analysis enables us to show the “real-time
g! f! dynamics"” of chemical reactions in the multi-layered film interfaces.
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