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Analysis of XPS data using deep neural networks
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1) HIO|E{ 44‘d(Generator)

0= I8 8E 7|5 A2 (National Institute of Standards and Technology; NIST)O0f| A K|S 35t XPS Database
Sessa £ O| &3 HIO|H 10k 7HE S HE HIO|H ¥HS & 5= U= Generator A|2H S F=SHRULCE (0|5} i
= A|A B2 Generator Sys 2t A2} Generator Sys = Ot2ie] ZE MO 2 X0 QUL

- generator: M@l T2 MM 2 SESSA ot HEE O =2 S4I510] HIO|E YIS =

- preprocessor: SESSA & &3l ‘4%t H|O|EE 8111, DNN 2 &0 &&35t7

r
o
HU

5t7| Sl HEN 2 Heh+ SESSA 2 b M A
- generator_master: generator & preprocess 2 K| O] (Heart Beat 30sec 21} A|, 2 R 2 FHESET reset A|Z)

- vanish_dir: Generator Sys 2= 7|2} O| E{ X[ A)

| AIARZ SO AL A7-E HO[E(10k)0 =2 If7X| QHEH O 2 HIO|HE MHAZE = UAEE
SHRILE O]= O| = CHE X-ray Source, 5°8 H 2|, random variable 0| Ci$H H|O|HE M dst0 RHZ st5A|7|
DRt & EHA e = JAZE 5H7] /=H0|CH

2) DNN Training

A0 AHEE DNN | B2 =F 0 M A& &l Z#S EL 2 St} Tensorflow & 0| 8510 0| S TR

=M E A AT MAISHRAS &, Th2to

HE @25 HAIE|O UX| 2%X7| =20 R 742 m}
20|HE 0|83 St&52 THOIRULE X BHo 2 sh5 2 £t H|O|H = &5 H|O|H(validation data) X A
&l O| O] E{(test data)Of| CHSH

Ratio Off CHSHAM ST H 22 2 2AE E= oLt

o
=2 T 2| Contamination Depth 0| = 53 7HXA|A| /A X[t £7 Substance

21210t Sessa's XPS H[O|E{ O] T3 A st 0] E|QICt D S 4= A= &2 0=
SEH2 B0 FACL 5|2, =2 =3 HI0|H e Z&-E(80 7H2| Atoms Off LS A Random S| 5 7H2| Ratio 2
TDHE QGBS DNN ZRT ViKX= O 52 &S e A2 Y EACL § 52 S8 Y

ot SES S0 2= M, orehet 20| Felsl = & AUUCE

1 2EIH AIMS SN2 AHE Y0| B fr B2 BATEE WS LS 4
XPS WH2 0| SeA AAE ZHES O, i D Be 22 YA S S EF ALS0| H|) RS FF2S 74X 2 YLt




2. 225 NIAS EO2 2 Clo|ES wzk
aawmafw%mwhmmamag?ﬁﬂmawhmsauﬂaawmaﬁgﬂaa%¢@aﬁﬂ
M Z0f sh50] 2 HIOIEHE Eaz St,
ol2iE|= HolEfof Tl 2UHRIQl H HE| IHE B4 SIS S Hash AIAE 4 U2 HO2 7|THEITh XS
ClOE{Of| A E2FE 0| &2 LA =9 Location & Intensity & === 52 22|82 X

O| X} =2 = 0| 7L, smoothing Y= ™ X 2| DFHOM =HSHA Bstof B Bl RS Its = U2 A
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5. §nEH 3 =AY
Deep neural network for x-ray photoelectron spectroscopy data analysis:
https://iopscience.iop.org/article/10.1088/2632-2153/ab5Sda6

NIST Database for the Simulation of Electron Spectra for Surface Analysis (SESSA): Version 2.2
https://www.nist.gov/srd/nist-standard-reference-database-100
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