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1. SESSAERDE=
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BNIST @ Database
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3. SESSA> =1l —>3yDilE

(1)EE8)/¥MEEE 5 SE)omnt. szab—save
(2) EFHEHRA N 175,

1) 5k, BERK

2) RFZEE. TDih

RBIERGEAN

1) Source X BE/ANOE-FE

2) Analyzer AF : WA

3) Region AUE - S BELCEHH)

e B B BICHL T AR R EE

(5)T—2H T
¥ (1)~ (5)DEEME(\YFLEE)T]

4. SESSAO) 15 Pk

@ SESSA V2.0 - Simulat on Spectra for Surface Analysis - X
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5-1. SESSADiCE) L HIRAETE

| Project

Sample Experiment Model Database Help

Qlod D
Csave D
(Reset )
Command Line Interface
Plot Window

Database Manual

preferences...

Quit

Number of DIIMFPs:  One

@® #EE~main menu KI5 LHS
@ #¥HAEEE~Preference

h3
® #IHAERE~Reset &, EHITS

(SEST71)V<*.ses>) D;EMA

Settings T.
sample & experiment €F1v7%2

¥ Load/Save~Command History

Augerpeak threshold: | 0.050000]
Threshold: ' 0.900000
Energy scale:  kinetic v
[~ Denstty scale: | atomic v
\QQ: I sample
[Vl Parameters
[V Experiment
Smallest number
in logarithmic plot: 1.000000e-008

OK Cancel

5-2-1. HAHER

@ EHARZEA 7 ex. Si0,:/Si/02/
BETHNE.
a) EBmEn

Sample
& Samp

b) RFEEROEE ~

LEYET Peaks Parameters

Choose |Layer #1 ~ Q Add Layer Delete

Layer Specification

Marpholog
Reset

< Material ‘MUI’ >

| Help

& Thickness [Angstrom] | 1.000 > | &hensity [#/cm~3] | 5.901e+022 = ‘
Nr. of valence electrons |11 | Energy band gap [eV] | 0.000 ‘

Nr. of atoms/molecule |1 |

Sample Plot
Legend:

Ag |
Al dimensions are in Angstroms

Platinum - Pt Silver -

1.0 0.0

Depth
2.0

an

0.0 ‘ El.E ‘ ‘
Concentration [Atomic fraction]

Close
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(5-2-2. #s#E/X5A—4. 1A ALWiER )

& Sample

List of Peaks

01. Au 45 (491.52V) ~
02. Au4p1/2 (610.9eV)
03. Au 4p3/2 (707.3eV)
04, Au 4d3/2 (900.4eV)
05. Au 4d5/2 (918.5eV)
06. Au 4f5/2 (1166.06V)
07. Au 47/2 (1169.7¢V)
08. Au 5s (1146.4eV)
09. Au 5p1/2 (1179.4eV)
10. Au 5p3/2 (1196.4eV)
11. Au NS045+1045+1 (324.06V)
12. Au N4045+1045+1 (342.0¢V)
13. Au N3N7N7 (364.0V)
An N1NSN4S41 (407 NaV)

Peak Management

Click right mouse button in peak list
g  toselect XPS and Auger peaks.

Add Peak... Delete checked Peak(s)

Peak Settings

Display Peak

- [m]

*

Intrinsic line shape

04

subpeab§

03

Intensity [counts)
oz

o1

on

=

4g8 492
Energy [6V]

Show | Peak Shape ~

Peak Postion [eV] |491.50

Beta
(dipolar)

@ﬁééﬁ Eammetars 2.000 0.683 S‘

Gamma

(muttipola

Chemical Shift, B.E. [eV] Browse Database...

Delta

€5555 section (A~2) | 4.891e-100)

Subpeak settings

Choose | Subpeak #1

Subpeak Type |Lorentz

Delete

Subpeak Width [ev] [0.700

Subpeak Position [eV] [491.500

Subpeak refative Height |1.EIEII]

BE 3 YRAE
DFF

Gamma [
ABUEED
Beta DSE
fBERD,
Delta [CA 7
UefEh®
Gamma D
REEERD.
Delta (3ZX=E
B,

5-2-3. IMFP,EMFP,TRMFP)

6‘ Sample

Layer Peaks P
Choose Peak 01. Au 4s (491.58V) ~
Mean Free Paths

MFP (A)

EMFP (A)

-

Layer #1 [7.568

| [4718

| [17.103

i 2 [ 7.330

| [4.115

| [15-126

~N

strate

Choose Layer

484

| [6.716

| [20.061

Layer #1

Efastic Cross Section Settings

Elastic Cross Section

A Jablonski, F. Sa

10!

jat and C. J. Powel

107

ECS [Angstr]

107

Vo

Close

w3 #IRE
¥ 3
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6 Experiment

Source  Geometry Spectrometer

o~ N

5-3-1. X#RiE(Source)

.
|AlKa
-MgKa
ZrMz
Electrons Ev] 1253.600
Photons

) —

Fraction of linearly polarzed light [1]

0.0

® X#RiE(Source)m;ER

% AlKa, MgKa, ZrMz B4+ 3 Photons%
BIRUTIRNF—EZEANTS

Close

[-3 Experiment

Source Geometry Spectrometer

Choose  Configuration #1 =~

Arrangement

Orientation of sample surface normal:
Phi [deg] |0.000

Theta [deg]

weige ||

X/ itz OhiE .

5-3-2. XirilR/ R HfeDNLiE

BEICIHUTEETD

Add Copy

Add Default Delete

Aperture

m} X

Reset

Solid Angle /2 pi:

0.021852

inentation of analyzer axis: >

i e

Theta [deg] | 60.000

Qr\entation of source axis: >

i e

Theta [deg] | 0.000

Upper Phi [degree] |360.DDD

Close
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5-3-3. IR+ —&iH

& Experiment — O

Source  Geometry |

Choose |Region #1 -~ Delete Reset

Region Settings

Energy range:

Valid region bounds are between 5.0eV
If existing region bounds are modified, us:

d 20000.0eV.
changes to peak settings may be lost.

ower bound [eV] | 300.000\
) |

Higher bound [eV] | IEDD.DDV

® IRNF—EEEPESE
X RENEEDOFHERFNZRE T SFCIT TR BE
% Multi Region JIZESR], fAIEDEZIING

Close
Ny ~ N
5-4. =1L —>3>
@& Model Calculation - [} *
Choose v Reset

Simulation Settings

Convergence facton: |1.DDDE-002 Nurmber of colisions: ] Auto 51

O Transport Number of trajectories: ] Auto 183

Approximation:
[ straight Line

Simulation Plot

] Simulated Spectrum

=
o

double click T
PLOTHEIEA BA

1000 1200

14

Intensity [oounts]
10

na

400 -]

)
Energy [eV]

Start Simulation! @ GO! Show peak intensities... Save peak intensities... Close
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5-5. @R

® F—AHL

ANY N( dat, .xls)

& Plot

el
(107

Simulated Spectrum

=

=
]

~ Legend
Quick set X-axis > y
Quick set Y-axis

14

Settings...

Show Data...
Save plot as >

an R LA(LL

400

Intensity [counts]
10

04

1200

Click right mouse button for options.

Coords: 334.00 eV, 2.06096e-005 counts

Closest peak: Pt N4045045 (326.0eV)

Close

6. thhEhsds—%

(1) PROJECT Commands h5iihe
h357—=45F71))
1) session file
JV> RRERE
filename.ses
2) output file
a) &S
[filenames]_sam_lay.txt
b) ES-BFHRE. #x
[filenames]_sam_peak.txt
[filenames]_sam_par.txt
c) RITESSE. B8E
and preferences settings
[filenames]_exp.txt
[filenames]_prefs.txt
d) S8Rk, xR
[filenames]_refs.txt
[filenames]_rems.txt

e) filenames ending
with .spc, .pi, .adf

f) filenames ending with _g

g) Files that can be loaded into
the program GNUPLOT

(2) PLOT Commands h5iiHEh3
T—H(HUE, ¥357)

1) DATA file (*.dat)

2) POSTSCRIPT file

3) PDF file

4) PNG file

5) GIF file « HAHERRBNNI?)

6) BMP file

7) IPG file

8) SVG file

X [filenames] [Cl&. output file ({317
I NVENEEICAD
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7. EEOJRER)SA—H

I. Sample

(1) sample composition and morphology

1) Layer Specificatlon
a)material
b) thickness [Angstrom]
c)density [#/cm~3]
d) Energy band gap [eV]
e)Nr. of valence eledrons
f) Nr. of atoms/molecule

(2) Peaks

1) List of Peaks
a)Add
b) Delete

2) Peak Settings
a)Peak Position [eV]
b) Chemical Shift, B.E.[eV]
c)cross section [AN2]
d) asymmetry parameter beta

2) Layer
Multi Layer

3) Morphology
a)PLANAR
b) ROUGHNESS
c)ISLANDS
d) SPHERES
e)LAYERED_SPHERES

e)asymmetry parameter gamma

f) asymmetry parameter delta
3) Subpeak settings

a)Subpeak Type

b) Subpeak Width[eV]

c)Subpeak Position[eV]

d) Subpeak relative Helght

e)Subpeak Asymmetry

(3) sample interaction parameters for a given peak in a given layer

1) IMFP[A] 2)

EMFP[A]

3) TRMFP[A]

7. EEAJRER)(SA-F (H&)

II. Experiment
(1) excitation source settings
1) AlKa
2)MgKa
3)ZrMz
4) Electrons
5) Photons
6) Polarization
(2) Arrangement
1)Orientation of sample surface
normal
a) PHI
b) THETA
c) POLARIZATION
2) Orientation of analyzer axis
a) PHI

b) THETA
3) Orientation of source axis
a) PHI
b) THETA
4) Orientation of polarization vector
a) PHI
b) THETA
(3) ANALYZER
1) CMA
2) CHA
3) RFA
4) Custom
4) Spectrometer
1) Lower bound[eV]
2) Higher bound[eV]

neglect of elastic deflections (straight line approximation, SLA)

(5) elastic scattering
1) Mott cross section
2)
3) an isotropic transport cross section
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8. Command History File

(1A TPLER, IZEDEED,
filename.ses &L TEEERESN 5.

(2)TFARIFT1HTIwRELEINYFI7( )b,

(3)Project/Load T&HAATERITSH.
Project/Save TE{TEEZRFLHES.

(4)5'}3&;%’?5%“&7&1‘% SDBI)SA—HZEH
2SR, KA LEZATZHUDFAEZITIHE
aRETHA,

(5)a8 - MESRAENSHNFTHEELFRS
DT HEHDEWNT,

8-1. Command History File
DHl(1/3)

¥SAMPLE SET MATERIAL /Au/Ag/ LAYER 1 } SRS ER
0

¥SAMPLE SET DENSITY 5.200e+022 LAYER 1 - 4G
¥SAMPLE ADD LAYER /Si1.0/ THICKNESS 10 ABOVE i

¥YSAMPLE SET MATERIAL /C/N/ LAYER 1 « [BERR
¥SAMPLE SET DENSITY 5.200e+022 LAYER 1

¥SOURCE SET PHOTONS ENERGY 5414.720 } SHIES4E

¥GEOMETRY SET ANALYZER THETA 60 GEOMETRY 1 . YEIE
¥GEOMETRY SET SOURCE PHI 45 GEOMETRY 1 !
¥GEOMETRY SET SOURCE THETA 45 GEOMETRY 1 « IRHEE

¥SPECTROMETER SET RANGE :3500 REGION 1
¥SPECTROMETER SET RANGE 3400: REGION 1

¥SPECTROMETER SET RANGE :5351 REGION 1 SAITE L
¥SPECTROMETER SET RANGE 5307: REGION 1 -
¥SPECTROMETER ADD REGION RANGE 5111:5151 = JAEEEHE

¥SPECTROMETER ADD REGION RANGE 5026:5066
¥SPECTROMETER ADD REGION RANGE 4985:5025
¥MODEL SIMULATE < A TERSLA

¥PREFERENCES SET OUTPUT SAMPLE true

¥PREFERENCES SET OUTPUT EXPERIMENT true ~— | sample & experiment [C
FIvIEANS
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8-1. Command History File

DFI(2/3)

H#EZBEICESE

¥PROJECT SAVE OUTPUT "E:¥00_out¥TiCNonAuAg_hr(Cr)_"

¥PREFERENCES SET ENERGY_SCALE BINDING - S
¥PREFERENCES SET PLOT_ZERO 1.000000e-008 &t ga)z/\a bV
¥PROJECT SAVE OUTPUT "E:¥00_out¥TiCNonAuAg_hr(Cr)_sz th 7 (E531E)

¥MODEL PLOT REGION 1 [t5EhBE]

¥PLOT SAVE BMP "E:¥00_out¥TiCNonAuAg_Au4f(Cr)_K2B.bmp" WIDTH 800 HEIGHT 600
¥PLOT SAVE PDF "E:¥00_out¥TiCNonAuAg_Au4f(Cr)_K2B.pdf" PAGESIZE "A4"

¥PLOT SAVE JPG "E:¥00_out¥TiCNonAuAg_Au4f(Cr)_K2B.jpg" WIDTH 800 HEIGHT 600
¥MODEL PLOT REGION 2

¥PLOT SAVE BMP "E:¥00_out¥TiCNonAuAg_C1s(Cr)_K2B.bmp" WIDTH 800 HEIGHT 600
¥PLOT SAVE PDF "E:¥00_out¥TiCNonAuAg_C1s(Cr)_K2B.pdf" PAGESIZE "A4"

¥PLOT SAVE JPG "E:¥00_out¥TiCNonAuAg_C1s(Cr)_K2B.jpg" WIDTH 800 HEIGHT 600
¥MODEL PLOT REGION 3

¥PLOT SAVE BMP "E:¥00_out¥TiCNonAuAg_Ag3d(Cr)_K2B.bmp" WIDTH 800 HEIGHT
600

¥PLOT SAVE PDF "E:¥00_out¥TiCNonAuAg_Ag3d(Cr)_K2B.pdf" PAGESIZE "A4"

¥PLOT SAVE JPG "E:¥00_out¥TiCNonAuAg_Ag3d(Cr)_K2B.jpg" WIDTH 800 HEIGHT 600
¥MODEL PLOT REGION 4

¥PLOT SAVE BMP "E:¥00_out¥TiCNonAuAg_N1s(Cr)_K2B.bmp" WIDTH 800 HEIGHT 600
¥PLOT SAVE PDF "E:¥00_out¥TiCNonAuAg_N1s(Cr)_K2B.pdf" PAGESIZE "A4"

¥PLOT SAVE JPG "E:¥00_out¥TiCNonAuAg_N1s(Cr)_K2B.jpg" WIDTH 800 HEIGHT 600

8-1. Command History File

BE-VDME/IINF—

DHI(3/3) / RMEKECZE

¥PREFERENCES SET ENERGY_SCALE KINETIC F=AHH
¥PREFERENCES SET PLOT_ZERO 1.000000e-008 AR NV (Ei15%31E)
¥MODEL PLOT REGION 1 [#EEhKE]

¥PLOT SAVE DATA "E:¥00_out¥TiCNonAuAg_Au4f(Cr).dat"
¥PLOT SAVE BMP "E:¥00_out¥TiCNonAuAg_Au4f(Cr).bmp" WIDTH 800 HEIGHT 600
¥PLOT SAVE PDF "E:¥00_out¥TiCNonAuAg_Au4f(Cr).pdf" PAGESIZE "A4"

¥PLOT SAVE JPG "E:¥00_out¥TiCNonAuAg_Au4f(Cr).jpg" WIDTH 800 HEIGHT 600
¥MODEL PLOT REGION 2

¥PLOT SAVE DATA "E:¥00_out¥TiCNonAuAg_C1s(Cr).dat"

¥PLOT SAVE BMP "E:¥00_out¥TiCNonAuAg_C1s(Cr).bmp" WIDTH 800 HEIGHT 600
¥PLOT SAVE PDF "E:¥00_out¥TiCNonAuAg_C1s(Cr).pdf" PAGESIZE "A4"

¥PLOT SAVE JPG "E:¥00_out¥TiCNonAuAg_C1s(Cr).jpg" WIDTH 800 HEIGHT 600
¥MODEL PLOT REGION 3

¥PLOT SAVE DATA "E:¥00_out¥TiCNonAuAg_Ag3d(Cr).dat"

¥PLOT SAVE BMP "E:¥00_out¥TiCNonAuAg_Ag3d(Cr).bmp" WIDTH 800 HEIGHT 600
¥PLOT SAVE PDF "E:¥00_out¥TiCNonAuAg_Ag3d(Cr).pdf" PAGESIZE "A4"

¥PLOT SAVE JPG "E:¥00_out¥TiCNonAuAg_Ag3d(Cr).jpg" WIDTH 800 HEIGHT 600
¥MODEL PLOT REGION 4

¥PLOT SAVE DATA "E:¥00_out¥TiCNonAuAg_N1s(Cr).dat"

¥PLOT SAVE BMP "E:¥00_out¥TiCNonAuAg_N1s(Cr).bmp" WIDTH 800 HEIGHT 600
¥PLOT SAVE PDF "E:¥00_out¥TiCNonAuAg_N1s(Cr).pdf" PAGESIZE "A4"

¥PLOT SAVE JPG "E:¥00_out¥TiCNonAuAg_N1s(Cr).jpg" WIDTH 800 HEIGHT 600
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9. RAIfFRCENIRETcLEDOEER

(1)AEESEHFRECIIEIER > HIBLSERE

(2)T7MIzaDEEETA LI MOZESICHBISD (RTFHE
BW) > 5893 ~ RS xPEEHCHIIE?

(3)Copy&Paste & Ctrl+C/VEHEZDECEHD

(A)In{ESYINERLDI7IIVEE D> RESEEIHRDS
% 400~1,500eV:-+NG. 500~1,500eV--+-0K

(5)Help/Web HVEHNSRRL > KERR

(6)Kinetic TEEUT plot &5x93%¢ Binding &®x93%
BE, Aulfiic e 425D 9 Reset, SESSA HicEh

(7)) REAFBBTENDRLRBCEN 4 HD D> BIOAMI

(1), (4). (6)I[OVTEANRERRERT -

0.(1) MERERECIETE

Simulated S pﬁ
1,394~1,430eV S \ zaﬁ—)b\“
= AI2p1/2
g Al2p3/2

2

|

i
(o]

~
&
o
i

202

15

R S ——
o 1410 1420 -
Energy [eV]
Simulated Spectru m
omnfig #: 1
1,399~1,435eV
Ti3s

Al2p1/2
AI2pE;/ij35
%h\

GO 1410 420 1430 —

A
Energy [eV]

Intensity [counts)]
1.0

05
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0.(6) RRRE ==

9.(4) AIFAIVEE

< | 2hinsueveyE00- 1500 o x

1 l ) - o x
:...Q In 600~1,500eV . 'X'Th 400~1,5006V "

Sessa Error X

9 Error 1002 File not found!

rsuevey00- 1500,

Simulation Settings

Intensity fcounts]

Convergence factor: | 1.0008-002 Nurmber of colsions: £ Auto ~
ApprOXITatIN: B Number of trajectories: £ Auto
0 hn: Straght Line _‘_‘—‘-_‘—_—’\—
Smuatian Pt |
Click right: moi utton for options.

Start Srmubbon! Show peak ntensties. Save peak ntensites...

2

i3 (plot)EmE¢
REFI71TIKOK )
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10. F&d

S 2L —H—SESSA DELE

(1)SESSAR>ZaL—5—-¢EULTRBRATS L A1)
fRINC L6242 HBD. SESSA ERICHITIRA > M.

1) Reset . EHI3

2) Preference Settings T. sample & experiment [C

FIvizAN3

3) Command History (SEST7A Il <*.ses>) Di&EH

(2)SESSAIZ
1) ETTHERS

2) Y3291 heRICLBSTRL

3) B OFFIDEN :

=i, fFRER. FS

<> SEHRITE R O FERITHEER (RERDIEER)

FaAr b, BRIGE
EHRE L ATEIL X &R)

Afma FHE GiEE Wl E L.
Be, BEARBRNENGEEH I TWT, &Th
FTVRHFHIZR> TS LBV ET.

SESSA i, FE—MKIITEE LTy I a
L—Z TR, 5 ELMRHEEL T TR, ©
EDOHEEERFEDFIZHEIINSE DD TR
MEBNWELE., 250/ ENLTHE, EAD
HozEDL LR L TWEET ELVWERKLEL
7.

AL
LR

[AFi# 1-1] 1. SESSA R DL &)

EEIAT R o2 L IXZ I EhTnwa@Ey
ol BWETH, BT 56E, —F
BHNZ, SESSA Lix Tno7zu M2 ) TEH5 NS &
XWFEZDLD?2 ] EWVH ZERELNTH DN
ibWTCiﬁb%>&Ebwf¢ EHNIL TS
LE, BlZ1E TSESSA DisHfl & LT, Ao
2, MRS TIRESINTZARICHAN TEEL

»»r
— —
—

=107

1%

SHEN LT 5 EEERENE BnEJ.
EZ

SESSA N—xiIc D Xy icfEbiiTnane
WO BRI LA bETCWERA. HREE LT,
Flg - JSHOFREMER 110.F &) IR LTV E
7.

[&EFE#H 1-2] 2. SESSA L1]

TAF EHLIRE LD, ZOHEB & RYICH AT
WTT. F£7, BEOLBHOLHIEIZOR—U %R T
Kz D B kD Bz HWr+ 5 Z L ici b
ERWETOT, Z2iF, mhd < HARE TR
WL TWeETT e BnE L.

[E#]
fEIELE L.

[ 1-3] [5-2-1. REHER]
JEHEET LME O NWE THIGTESLDTL X 9
M2 BREEDAMNIE ) WO BEIZRHE TEHDT
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Lrom? REBRHDE, FIALIZWEDA A—
UnELmb LhvER AL

[E&]

Si Fitl B Si #FEATE L Z A 49 J8 £ TIIfED £
L7=. 50 J@H C= I —NEUL T e s T ANEEL
BTLELE.

JEfEELAMNT, OFBE CTHDH, OHE TH D,
@Y LI EIREEE AT 5, @FiEm LIZERR
WEE AT 5, OFRE EICE#EGEEA Lk
EEAT S, REMEIIHIGLTOET.

[EFE 1-4] [5-2-2 IR ENRT A —%, 4241k
W s

RAfRIRBIGIZ OV, fEE~HELED, &

IERHEZ T2 LI ATREZR O TL X 9 ?

[E#E]
Prof. Dr. Werner (ZBIWAHEDL FPEIZL TV E
EN

BHRE 2. BEKXNY TARy7 « 77 A4)
ARFLHFIL XPS A7 pLvIab—v g HAD
TV = aThs SESSA DO L ff B 7o fif
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