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1. Preparation before use and use conditions

1. Operating environment (supported 0S): Windows 64bit 7,8,10,11 Edition
2. Status at the time of distribution Included files
Ws_soft —— Wsems e \Wsems.exe, HScrollListbox.dll, Wsbch.exe, Wscnt.exe, Sup.exe®
Wsf.exe, Wsr.exe, Wsb.exe, Afm.exe, Ems.exe
nk.dat, sub.dat

Picture e 1 al.png etc.
Text e Wsb j.txt, wsf j.txt, wsr_j.txt, wsb_e.txt, wsf e.txt, wsr_e.txt
— Install o W _ifort runtime p 2022.2.0.3790.exe
— Samples —— 220401-cnt&mnt ————e i xz.out, i xz t.out, i xy.out, m xz.out, m xy.out, i far.out
— 220401-wsb e wsb0l.dat~wsbl3.dat
— 220401-wsf o wsfOl.dat~wsfl4.dat
— 220401-wsr e wsrOl.dat~wsrl7.dat

230208-wsf —e wsf 1.dat~wsf 9.dat

230208-wsr —e wsr l.dat~wsr 9.dat

e nk data.xlsx, sub_data.xlsx, nk.dat, sub.dat

o \Vsems.exe shortcut, ReadMe.txt

(note 1) Sup.exe is a file for determining registration, which should be stored in the same folder Wsems as other exe files.

— Comparison—E 230208-wsb—e wsb_ 1.dat~wsb_9.dat

3. Installation Procedure @ Sup X 2 sup X
3.1 Copy the folder Ws_soft to a drive (e.g., drive D). o e
3.2 Click on w_ifort_runtime_p_2022.2.0.3790.exe to install the runtime. FORmERRRENCLAEA, o .

| Unregistered ! ' Can't find USB-dongle !

4 . Uninstallation procedure
Delete the folder Ws_soft.
5. Restriction on use L e
« |If aregistered USB dongle is connected (or MAC address is registered) and the corresponding su
“Wsems”, calculation starts without any function restrictions.
e If the sup.exe included in the folder “Wsems” does not correspond to the registered USD dongle or registered MAC address, the
message D is displayed for 5 seconds. If the USB dongle is not connected, the message @ is displayed for 5 seconds. Air and two
optical materials limit applies. However, to the extent that use is within the limit, the calculation continues.




2. Input/output and relationships between other software

Stored in the same folder as Wsb.exe

/— Input file

[wsb.dat ] <

I[ crv.exe ]

External Optical-
constant dispersion data

[ sub.dat ]

External Shape Data
\_ /\\

— Subsidiary data —~

(Required) Basic input data

J

\_

[ afm.exe ]

Converting AFM data
to sub.dat format

Converting a spherical
shape to wsbh.dat format

| )

Execution file

( Wsb.exe }

Calculating and generating
(overwriting) the output file
in the same folder by clicking

-

Output file

( wsb.out J Basic output data (WSbl.OU.t J

. Far field intensity distribution data from upper
1_far.out and lower surfaces (visualized by Wscnt.exe)

Refractive index Material number  Light intensity Light absorption
distribution distribution distribution distribution

Ve

/m_xy.out m_xyout 1 xyout a_xyout

\_ 1_xy_b.out Y

n_xz.out m_xz.out 1_xz.out a_xz.out
n_yz.out m_yz.out 1_yz.out a_yz.out

n_z045.out m_z045.out 1 z045.out a_z045.out
n z135.out m_z135.out 1 z135.0ut a_z135.out
1_xy_f.out

~

Detected output data
(edited by Wsbch.exe and
visualized by Excel)

A Output for wdx>0

(xz cross-section)
Output for wdy>0
(yz cross-section)

Output for
wdx X wdy >0
(xy cross-section)

[stch.exe]

Editing and performing
continuous calculations

\_

Distribution data on cross-section (visualized by Wscnt.exe)

i

[Wscnt.exe ] Visualizing output data




3. Contents of output files

wsb.out : Main calculation results. Step (number of(grid steps), Layer (component layer number), z (steﬁ position number), neff (effective refractive index of procfagating Iight), pk/pkO
(maximum of intensity ratio), Transmitted (fransmissive light amount), Reflected (reflective light amount), Absorbed (absorbed light amount), Scattered (scattered light
amount), Total (sum of the previous four), Compens (compensating rate for energy conservation), Absorbed MO01(light amount flowing in from all boundaries of specified
material 01, i.e., absorbed light amount ), Inflow_MO01 -x(light amount flowing in from -x boundary of specified material 01). Outlow_MO01 +x(light amount flowing out from +x
boundary of specified material Olg. Inflow_MO01_-z(light amount flowing in from -z boundary of specified material 01). Outlow_MO01_+z(light amount flowing out from +z
boundary of specified material 01

wsbl.out : Extracted calculation results. Transmitted (light amount flowing out from +z boundary surface of the analysis area), Reflected (light amount flowing out from -z boundary
surface), Absorbed (absorbed light amount of the analysis area), Total (sum of the previous three), Ianovv_l\/IOl_—ngight amount flowing in from -x boundary of specified
material 01). Outlow_l\/I01_+x§Iight amount flowing out from +x boundary of specified material 01). Inflow_MO01_-z(light amount flowing in from -z boundary of specified
material 01). Outlow_MO1_+z(light amount flowing out from +z boundary of specified material 01).

m_xy.out : xy cross-sectional distribution of material numbers. The results of the upper and lower boundary surfaces of each layer are overlayed from the -z side to the +z side.
m_Xz.out : xz cross-sectional (y = csy) distribution of material numbers. m_yz.out : yz cross-sectional (x = csx) distribution of material numbers. m_z045.out : cross-sectional
distribution with 45-degrees rotation around z-axis for material numbers. m_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for material
numbers. These images can be displayed by Wscnt.

n_xy.out : xy cross-sectional distribution of refractive indexes. The results of the upper and lower boundary surfaces of each layer are overlayed from the -z side to the +z side.
n_xz.out : xz cross-sectional (y = csy) distribution of refractive indexes. n_yz.out : yz cross-sectional (x = csx) distribution of refractive indexes.n_z045.out : cross-sectional
distribution with 45-degrees rotation around z-axis for refractive indexes. n_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for refractive
indexes. These images can be displayed by Wscnt.

k_xy.out : xy cross-sectional distribution of extinction coefficients. The results of the upper and lower boundary surfaces of each layer are overlayed from the -z side to the +z side.
k_xz.out : xz cross-sectional (y = csy) distribution of extinction coefficients. k_yz.out : yz cross-sectional (x = csx) distribution of extinction coefficients. k_z045.out : cross-
sectional distribution with 45-degrees rotation around z-axis for extinction coefficients. k_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for
extinction coefficients. These images can be displayed by Wscnt.

i_xy.out : xy cross-sectional distributions of light intensity (i. e., electric & magnetic field intensity 3). The round-trip distributions are summed up at the upper and lower surfaces of
each layer and superimposed from the -z side to the +z side. i_xy_f.out : xy cross-sectional distributions of total light intensity for forward path (ncy>=3). The distributions for
forward-path light are summed up at the upper and lower surfaces of each layer and superimposed from the -z side to the +z side. i_xy_b.out : xy cross-sectional distributions
of total light intensity for backward path (ncy>=4). The distributions for backward-path light are summed up at the upper and lower surfaces of each layer and superimposed
from the -z side to the +z side. i_xz.out : xz cross-sectional (y=csy) distributions of light intensity. In case of ity=0, the results for forward path, backward path, 2nd forward
path, etc., and the last total are superimposed. In case of ity>0, accumulated intensity distributions are output separately for forward or backward path, and the distribution for
overall paths is added on to the end (the same applies hereafter). i_yz.out : yz cross-sectional (x=csx) distributions of light intensity. i_z045.out : cross-sectional distribution
\t/)vitg_45|—degdrebes\/</otat1[on around z-axis for light intensity. i_z135.out : cross-sectional distribution with 135-degrees rotation around z-axis for light intensity. These images can

e displayed by Wscnt.

a_xy.out : xy cross-sectional distributions of absorption. The round-trip distributions are summed up at the upper and lower surfaces of each layer and superimposed from the -z side to
the +z side. a_xz.out : xz cross-sectional (y=csy) distributions of absorption. The results for forward path, backward path, 2nd forward path, - - -, and the last total are
superimposed. a_yz.out : yz cross-sectional (x=csx) distributions of absorption. The results for forward path, backward path, 2nd forward path, - - -, and the last total are
superimposed. a_z045.out : cross-sectional distribution with 45-degrees rotation around z-axis for absorption. The results for forward path, backward path, 2nd forward
ath, - - -, and the last total are superimposed. a_z135.0out : cross-sectional distribution with 135-degrees rotation around z-axis for absorption. The results for forward path,
ackward path, 2nd forward path, - - -, and the last total are superimposed. These images can be displayed by Wscnt.

i_far.out : Far-field intensity distributions (-z side and +z side in the order). The image can be displayed by Wscnt.

3 ity=0 : For a round-trip calculation(ncy>1), intensity distributions are defined by incoherent light. The interference between forward and backward light is ne%lected and overlapped
light is treated as intensity sum of them. ity=1 : Intensity distributions are defined as the square of the sum of complex amplitude distributions for an electric and magnetic field.

ity=2 : Intensity distributions are defined as the square of the sum of complex amplitude distributions for an electric field. ity=3 : Intensity distributions are defined as the square of the
sum of complex amplitude distributions for a magnetic field.




Among the three methods, we strongly recommend (1) because it

4. Execution method _ . . . .
allows setting numerical data without worrying about input rules.

(1) Method by using wsems.exe (most recommended). In detaile, see “How to use Wsems”.

(2) Method by clicking wsbh.exe directly
Wsems —— Wsb.exe @. Rename, overwrite,
_[ Samples —220401-wsb—

and click Wsb.exe
(3) Method using wsbch.exe (steps @ to @ below)

The vertical alignment of wsbh.dat is easier to be edited if the font is
set to Courier New in Notepad. However, note that it is not possible to
distinguish between full-width and half-width spaces.

@ Uncheck the box File list box
File pattern
| M wsb / Wsems @ Click the Run button - Box
Mem Lap(s) — — Process webil4 dat [2d Fa-L] x| G
Now * Exec ngggﬂ:: [ _I
Max L fix 0 ||wsh07gat Ty i soft
| o |y (iR ‘
| T — T, = 3t
| Lng Beep Run | Pth Replace || Skip ITfV/| - Sc%led;]eg - Tcut ng};ﬂ::
_ - 0 min  Exit Clip (&) | ﬂﬂﬂ 1-12,25-36 . i
| = Stop | =3 Select 1::1 (1:2 (1:3 l_1:4 Add |ﬂ sh -~ C rexe o T —
| Automa'“ca”y de' I | ¥ |wsbout stblnut stbQDut Ii_xynut i_far out Im_xznut Myt Automatlca”y Copled
| i & A BT € P r b © d € S § C g .
| T 001 [D¥Ws_soft¥Sample QSDﬁngsgtpled by wshl1dat \\ % |wsb0lota wsb(10th wsb(1otc wshl1otd wsbl(1ote wsb(1otf wsbllote 4 after CalCUlat'OﬂS are
™ 002 [D¥Ws soft¥Samples¥? ﬁu@@eratlon @ \ #* |wsb02ota wsh2oth wsh2otc wsh02otd wshl2ote wsh02 ot wsb(2ote Completed
@ After clicking the box and selecting @ At first, write directly such like “wsb.dat” after clicking
the file pattern, select the wsb.exe and the boxes of A or a - g. After the second time, they are

wsb01.dat files from the file list. automatically listed.



5. Method of drawing calculation results

During the calculation, wscnt

in the same folder start in
linkage with the execution of
wsb.exe, and the calculation
results of i_xz.out ori_yz.out
are displayed in real time.

Output data generated in
¥Ws_soft¥Wsems can be
visualized by wscnt.exe in

the steps W~®). If registered,

limitation of file patterns is
removed and “ot?” files
generated by wsbch can also
be visualized.

/

@Click Draw button
to start drawing.
®Click » button to
advance frame.

. Wsf_cnt

Draw

Stop

Exit

i, »
Bird's eye Step

Path  Replica

— 50  Fine Sum 0.000e+00

— 100 Max 5.376e+03 [ Fix

=

Min 0.000e+00 [] Fix

[ Line Lot 7 2 - |Qd: [Fl1—1] V|
[l Color = 0¥
. @ |l | Sorean
DS?}?’:‘:‘;%“ 1_ ] E = % 'u';?_soft_source
— O gBmS
. . O EVEL'SE bin
File list box _|| g ﬁg‘,ﬁmm, o]l |
Picture
W oLl 37
[¢] Gradient col OD.
File pattern —{[wiam Amp }@/U\:i_xznut
s gnuxi i .out
(DAfter click the box, select Teis L0 050y o
a file pattern, and choose e 1005 w
. . . Restricted view i far.
the file from the file list box. - - - :
] Label 20 (2] Numb 13 2] Meter [13/2] _Structureline
@ To add a structure line, N Fealor @Rl | 55 = om o]
check the checkbox and A Suou=ap - ms¥binéDebugkie tout > & 51
. . : zems¥binéDebug¥m_xz out = 1
ClICk the bOX on the rlght Sync ﬁaxim - =) U.ub R
and select the file from the Rect vy N\ ewis S 20 10k
Tifle Cent Sift Unit Deci

file list box.
(3 Click on the box and type —
in directly.

B [D#One APEWS soft_source¥Wzems¥bin¥Debug¥ixy tou > * 1

E D¥One APEEWS _zoft_source¥Wzemz¥bin¥Debugm xyoul > = 1

Syne w—awis O oo 50002
|R‘-lCt "l)" y—axiz O oo 500 0 k2
C »x 1
g > 1

Syne x—axis O on 500 |03
| Vl)" y—axiz O oo 500 02

>

Z-axis

max 95.150e+3
min  0.000e+0




6. Input rules for input file (wsb06.dat) The following pages can be ignored when using Wsems.

Numeric data input rules
Input numbers must be one-byte numbers. A space is a half-width
space, and Tab code is not acceptable.
The right end of the input numerals should be aligned with the vertical

* ney|(>0) wbj(um)

O

line on the right end of the variable label (or the * mark) above.

The number without a decimal point is an integer type, and that with a
decimal point (5 or less digits) is a real number type.

2

0. 500

kfl‘(o, 1
0

@

\ Full-width digit. ~ A full-width space is contained.

*

@

wdx|(um)
1. 500

wdy) (um)
1. 500

dxy|(um)
0. 020,

Examples of incorrect input.

/
k% wsb. dat The right edge of the input number deviates
* ney(>0)  whi(um)  kf1(0, D)} kot ms Ity from the right of the variable label above.
2 0.500 0 0 0 0 e T —
2 wdx|[(um)  wdy|(um)  dxy|(um) dz|(um) @ ﬂ TLZOB } 1 ()‘ 1
3. 000 0. 000 0. 020 .020 3
* Lam|(um) th/(deg)  fi/(deg) kps f N . .
0. 940 0. 00 0. 00 0 Bevond the 8-column range Integer type is put into real number type.
* wx0((um)  wyO|(um)  xrm|(rim) yrm{(rim) sxO[(um)  syO[(um)  dfc|(um) kap y ge. Real number type is put into integer type.
2. 500 2. 500 0. 00 0. 00 0. 000 0. 000 0. 000 0
* stx/(um)  sty/(um)  esx|/(um)  csy|(um) * kb| k1| km kp tk k] *
0. 500 0. 000 0. 000 0. 000 1l 0 0 O 0.400 0 0
km Name| ko an ab ak @ 20 0 O O 0. 50 1 0
1 Ta205 1 1. 0000 0. 00 0. 0000 3 0 0 O 0.10 1 2
2 Al 1] 2.0000 0.00,  0.0000 4 o o o 0.500 1
* kr * kd  kt ps|(deg)  px|(um) py|(um) wx|(um) wy|(um) sx/(um) sy|(um) xp
k%# bk kg k4 0. O(d ) L. 50( ) L. 50( | 0. 500( ) 0. 50( ) 0. 00( ) 0. 00( ) 0.0 The right edge of the input number deviates
* r t ps|ldeg px|(um, py|(um wx|(um wy|(um sx|(um, sy|(um Xp| X iy *
1 |t |o 2 0.0 0. 00 0. 00 0. 50 0. 50 0. 000 0. 00 0.0 0.% from position of the * mark above.
2 2 0 0 2 0.0 0. 00 0. 00 0. 60 0. 60 0. 000 0. 00! 1.0 0.0
1 0 o 0.40 |0 | 0
2/ 0 0 O 0. 50 1 0
3/ 0 0 O 0.10 1 2
:: a 0 050 170 % kb | k1| kn| kp tk kb | *
@ 1o o o Jo40 |0 | o0
2100 01050 110 To interrupt a calculation in the middle of layers,
3] of o o 0.10 |1 | 2 . ) R . : o
@ insert a line leading "C* at the interruption position.
Al o ol 0 |0 50 1 0



Compute time

7. Contents of wsb.dat (wsb01.dat),2.08>

N
ncy Number of propagation iterations. |ncy|=1 : forward. max 5.063¢-3
=2 : forward + backward. >2 : forward + backward + 2nd forward... mn 000060
wb Absorbing boundary width (um). 4
=0 is for no absorbing boundaries. The larger the value, the more Homeward
non-reflective the boundaries are, but the amount of calculation increases . | ncy=1 Aliasin
kfl =0: Drawing without absorbing boundaries. without ABC* 5 lasing
=1: Drawing with absorbing boundaries. wb=0.0 2 " Si02 4
/ kot Intensity distributions are represented in a maximum of (kot+4) digits. kfl=0 e T ; .
k_wsb. dat : ms Drawing point number in x/y directions is compressed to 1/2”ms. wdx=10.0 Al
[ * n0327 00) 1‘”8 (um) kf(l) ©,1) kog mg 1tg ity Definition of intensity distribution for a round trip calculation. ’ 2
: =0 : for incoherent light The interference between forward wdx=10.0 <
* wdx|/(um)  wdy|(um)  dxy|(um) dz|(um) o L | ] P>
10. 0 0.0 0. 02 0. 02 gnd ba}ckward light is neglected ar_1d overlappe_d Il_ght is trea_ted as -4
* Lam|/(um) th(deg)  fil(deg) kps intensity sum of 'Fhem. .:1 : electric & njag_netu_: f|elf.|nten5|ty, [ ’
_ =2 : electric fielf intensity, =3 : magnetic fielf intensity. 4 2 o2 4
0.5 45.0 0.0 0 L ) s
* wxO[(um)  wyO|(um)  xrm(rim) yrm/(rim) sxO|(um)  syO[tum)  dfc|(um) kap 3 o000
9.0 9.0 0.0 0.0 2.0 0.0 0.0 0
* stx/(um)  sty/(um)  csx/(um)  csy|(um)
0.0 0.0 0.0 0.0 ?é)ynielwa rd
* Name| ko an ab ak e 2
, -$i02 1| 2.0000 0.00[  0.0000 with ABC*
Sequential numbers Al 1l 2.0000 0.00  0.0000 wb=1.0 ¢ Si02
must be assigned xkd k psl(deg)  px|(um) py[um)  wx|(um)  wy|(um) sx|(um) sy|(um) Xp kfl=0 5° IAir
from 1 (no more 0.0 1. 50 150 0.500 0. 50 0. 00 0. 00 0.0 wdx=10.0 |
than 3 digits) km | kd k k ps|(deg)  px|(um) py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp X -2
1 0.0 1. 00 1. 000 0.50 0. 50 —-0. 000 0. 00 0.0 0. 8‘
f 2 0.0 2. 00 2.00 1.00 1.00 0. 000 0. 00 0.0 0.0 4
5. 00 0 0 4 2 0 2 4 Abf .
_ sorbing area
500 0 0 e M ;
st picture in Wscnt) Homeward (2" picture inWscnt) Roundtrip (3" picture in Wscnt) Homeward /
max 3.532e-3 max 3.284e-3 max 6.667e-3 /
min  0.000e+0 min OA(>)00e+0 min A0.000e+0 ncy:1 2
Round trip 4 4 4 FN s with ABC*
ncy:2 N \ T Nlg wb=1.0 g SiO2
. x 2 2 13 2 - , _ s 0OF —_ -
with ABC ] \ 4 RN . kfl=1 N Alir
wb=1.0 ¢, $i02 2, . 102 2 N Sio2 wdx=10.0 |
kfl=0 N i N Total Air N Air b wdx wb
wdx=14.0 -2 £ t 2 reftection -2 w Y his q
vanescen -
-4 -4 -4 / r U
6 4 2 0 2 4 6
6 4 -2 0 2 4 6 6 4 2 0 2 4 6 6 -4 2 0 2 4 6 -
x-axis x-axis x-axis i Xz_out

i xz.out (*) ABC=Absorbing Boundary Condition



8. Contents of wsb.dat (wsb02.dat), 0.9s

wdx Analysis width in the x direction (um).
wdx=0 becomes a 2-dimensional problem. The center of the width is the
positional basis for the light source and structures.

wdx Analysis width in the y direction (um).
wdy=0 becomes a 2-dimensional problem. The center of the width is the
positional basis for the light source and structures.

max 8.850e-4
min 0.000e+0

% wsb. dat dxy Rough grid interval in x/y-direction (um). The actual interval is optimized
% ’ ney|(>0) whium)  k£1/0, 1) kot s ity to be close to that and displayed in wsh.out. The actual value should be
1 0. 500 ol 0 0 less than 1/10 of the wavelength.
* wdx(um)  wdy|(um) __ dxy|(um) dz|(um) dz Grid interval in z-direction (um). For layers where the layer thickness tk
[ 2. 000 2. 000 0. 020 0. 020 divided by dz is not an integer, the grid interval becomes tk divided by an ®
* Lam|(um) th/((deg)  fi/(deg) kps integer obtained by rounding up tk/dz. & wdy
0. 500 0. 00 0. 00 0 N >
* wxO[(um)  wyO|(um)  xrml(rim) yrm{(rim) sxO|(um) syO|(um)  dfc/(um)  kap . . .
1. 000 1. 000 1. 00 1.00|  0.000,  0.000  0.000 0 Intensity distribution at the light-source 7
% stx(um)  styl(um)  csx(um)  csy|(um) position. Since high-frequency components
0. 000 0. 000 0. 000 0. 000 are cut off, the distribution deviates from
* k * Namel ko an ab ak the uniform one defined in the light-source.
-S5102 1 2.0000 0. 00 0. 0000 dx _
# -Al 1 2. 0000 0. 00 0. 0000 =
* k * kd|  kt ps/(deg)  px|(um) py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp -1.0 v .
# 0 4 0.0 1. 50 1. 50 0. 500 0.50 0. 00 0. 00 0.0 -1.0 -0.5 0.0_ 0.5 1.0
* k kW kr| kd| kt psl(deg)  px|(um) py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp X X-axis
# 01 0 0 1 0.0 1. 00 1. 000 0. 50 0.50 —0. 000 0. 00 0.0 0.0 | XM Out 1st picture in Wscnt
# 2 0 0 4 0.0 2.00 2.00 1. 00 1. 00 0. 000 0. 00 0.0 0. (?‘ max 1.641e3 - p
* kb k1 km kp tkl  kf] * * * * * * * * * * * * * * * *k min  0.000e+0
0 0 0. 60 0
0 0. 60
0 0. 60 0
l |
e A

Base layers
Up to 10000 lines can be input as far as the last line or the line starting from "c" appears. Optical constants above the top layer or
below the bottom layer is the same ones as the top or the bottom layer, respectively, and then no boundary reflections from there.
kl  Not operated (operated in wsf and wsr).
km Construction material number refered in km designation field. km=0 means vacuum (n=1.0).
kp =0: Automatic setting by definition of dz
>0: The layer thickness tk is divided by kp. In case of homogeneous configuration, setting of kp=1 enables skip calculation.
tk  Layer thickness (um)
kf =0: No reference
>0: Structure shape number refered in kf designation field. The refered shape structures are overwritten on the layer.
This numbers are represented by four digits, up to 100 set per line.

Z-axis




zZ-axis

9. Contents of wsb.dat (wsb03.dat), 4.3s

Lam Wavelength (um).

max 1.001e-3
min 0.000e+0

0.8
0.6

0
% wsb. dat th Azimuth angle of in_cid_ent Iig_ht with z-axis_(d_eg).
% ney|(>0) wbium)  kf1(0,1) kot s ity fi Argument angle _of incident light with x-axis in xy-plane (deg). 0.4
92 0. 500 0 0 0 0 kps  Source polarization.
% wdx|(um) wdy|(um) dxy|(um) dz|(um) =0 : random polarization. = 1 : p-polarization. 0.2
3. 000 3. 000 0. 020 0. 020 / =2 :s-polarization. =3 : 45-degree polarization. = 4 : 135-degree polarization. & \
* Lam|(um) th{(deg) fil(deg) kps % 0.0 J
0. 500 —20. 00 0. 00 0 02
* wxO[(um)  wyOl(um)  xrm/(rim) yrm(rim) sxO[(um)  syO[(um)  dfc|(um)  kap Si . :
ince high-frequency components are
1.000]  1.000 1. 00 1,00 0.500  0.000/  0.000 0 ey oo s A 4
* stx/(um)  sty/(um)  csx/(um)  csy|(um) ) _atthe light-sot P .
0. 000 0. 000 0. 000 0. 000 intensity distribution is broadened in 06
* k * Name| ko an ab ak the far-field.
1 -Si02 1 2. 0000 0. 00 0. 0000 -0.8
21 -Al 1 2. 0000 0. 00 0. 0000 10
* kr * k k psl(deg)  px|(um) py|(um) wx|(um) wy|(um) sx/(um) sy|(um) Xp Y AR 0GR 04 -
1# 0.0 1. 50 1. 50 0. 500 0. 50 0. 00 0. 00 0.0 1.0-0.8-0.6-0.4-0.2 .0'8 0.2 04 06 08 1.0
* kf|  kof kit kd k ps|(deg)  px|(um) py|(um) wx|(um) wy|(um) sx(um) sy|(um) Xp X . sinex .
1 1 0.0 1.00|  1.000 0. 50 0.50,  -0.000 0. 00 0.0 0.0 I_far.out Far-field distribution from the Air
2 0.0 2.00 2. 00 1. 00 1.00 0. 000 0. 00 0.0 0.0 ‘—2 e side (1%t picture shown in Wscnt)
* kb kI km kp tk|  kf| %k ox ok ok o ko ok ko ok ko % k. % k) %k e 6/0006+0
1 1 0 0. 60 0 0
2 1 0 0. 60 0 0
3 0 0.60 0 0 0.8
0.6 =
04
max 7.631e-4 max 2.806e-5 max 7.670e-4
min 0.000e+0 min 0.000e+0 min 0.000e+0 0.2
o )
. >
th=20.0 O /f%tward U/ e Homeward Roundtrip 5 O // 2 o0 \
05 0.5 & 05 @ J
ol A i
0.0 y % 0.0 - & 0.0 04
A [so2| BT LR sio2 | |+ ] [so2 | N, .
/| Air Air (T4 Air '
-05 / L/ -0.5 -0.5 / L/ 08
L L -1.0 =
15 -10 -05 0.0 05 1.0 15 15 10 -05 0.0 0.5 1.0 15 15 10 -05 0.0 0.5 1.0 1.5 1.0-08-06-04-0200 0.2 0.4 06 0.8 1D
x-axis X-axis x-axis sinBx
I_Xxz.out i picture in Wscnt I_XZ.out /n picture in Wscnt I XZ.0ut 31 picture in Wscnt i_far.out Far-fielddistribution from the Si02

side (2nd picture shown in Wscnt)



10. Contents of wsb.dat (wsb04.dat), 4.6s

** wsbh. dat
* ney|(>0) wh{(um)  kf1/(0,1) kot ms ity
1 0. 500 0 0 0 0
* wdx|(um)  wdy|(um)  dxy|(um) dz|(um)
6. 000 3. 000 0.020 0. 020
* Lam/(um) th|(deg)  fil(deg) kps
0. 500 0. 00 0. 00 0
* wx0|(um) wyO[Cum) xrm{(rim) yrm{(rim) sx0|(um) sy0|(um) dfc|(um) kap
[ 1. 000 1..000 0. 00 0. 00 1. 000 0. 000 2. 000 0
x® stx|(um) sty|(um) csx|(um) csy|(um)
0. 000 0. 000 0. 000 0. 000
* ki * Name| ko an ak
# -Si02 1 2. 0000 0,/0000
# -Al 1 2.0000 . 0000
* k * k ktl ps py|(um) wx|(um) wy|(um) sx/(um) sy|(um)
# 0.0 1. 50 0. 500 0. 50 0. 00 0. 00
* k k ki k kt ps py|(um) wx|(um) wy|(um) sx|(um) sy|(um)
# g g 1 0.0 1. 000 0.50 0.50 —0. 000 0. 00
# 0.0 2. 00 1. 00 1. 00 0. 000 0. 00
* kb kl km k t kf * % * * * * * * *
ﬁ g 2 05 0
2.0 0
4 - - - N
wx0 Light source spread in x-direction (um).
wy0 Light source spread in y-direction (um).
xrm =1 : uniform intensity in x-direction.
=0 : cos-intensity distribution, full width half maximum = wx0/2 ~
=0~1: rim intensity ratio of Gaussian distribution in x-direction. | 1
yrm =1 : uniform intensity in y-direction.
=0 : cos-intensity distribution, full width half maximum = wy0/2.
=0~1: rim intensity ratio of Gaussian distribution in y-direction. xrm —t_
sx0 Shift length of light source center in x-direction (um).
sy0 Shift length of light source center in y-direction (um). wx0
dfc  Defocus aberration of light source (um). If dfc>0, the focal point shifts to
the lower side.
kap Apperture shape of light source. =0 : rectangular, =1 : elliptic shape.
\_ J

Xp
0.0
Xp
0.0
0.0

max 2.720e-4
min 0.000e+0
1 \
0 EE.D
3 -2 -1 0 . 1 2 3
e Intensity distribution at
Lxy.out  |ight-source position (1st
picture in Wscnt)
sx0
| ’
| N/
0 A \4
y dfc Y \
_2 iR AN
-3 2 -1 0 1 2 3
X-axis \ . \
Source position
i_xz.out Focal plane

If dfc>0, the distribution
defined in kap is
reflected at this position



11. Contents of wsb.dat (wsb05.dat), 0.8s

Bl

B5

B3

B/

|

When up/down is set to a

B6

B2

*% wsb. dat
* ney|(>0) wbl(um)  kf1/(0,1) kot ms ity
2 0. 500 0 0 0 0
* wdx[(um)  wdy/(um)  dxy|(um) dz|(um)
. 000 0. 000 0.020 0.020
* Lam|(um) th|(deg)  fi/(deg) kps
. 940 0.00 0. 00 0
* wx0/(um)  wyO[(um)  xrm/(rim) yrm/(rim) sx0|(um) sy0|(um) dfc/(um)  kap
. 500 2. 500 0. 00 0. 00 0. 000 0. 000 0. 000 0
[ * stx|(um) sty|(um) csx|(um) csy|(um) ]
. 500 0. 000 0. 000 0. 000
* ki * Name| ko an ab ak
Ta205 1 1. 0000 .00 0. 0000
-Al 1 2. 0000 0.\00 0. 0000
* k * kd|  kt ps/(deg)  px|(um) py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp
# 0 4 0.0 1.50 1. 50 0. 500 0.50 0.00 0. 00 0.0
* k km| k| kd| kt psl(deg)  px py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp X
1 o 0 2 0.0 0. 00 0. 00 0.50 0.50 0. 000 0. 00 0.0 0. (()1‘
2 o 0 -2 0.0 0. 00 0. 00 0.60 0. 60 0. 000 0. 00 1.0 0.0
* kb k1 km kp tk| kf * * * * * * * * * * * * * ok
0 0. 40 0 0
Base layers 0 0. 50 1 0
0 0.10 1 2
0 0. 50 1 0
stx  Shift length of overall structure center in x-direction (um).

sty

CsX
csy

Not applicable for light source position.

Shift length of overall structure center in y-direction (um).
Not applicable for light source position.

Cross sectional position of graphics in x-direction (um).
Cross sectional position of graphics in y-direction (um).

reversal mode in Wscnt,
“up” is correspond to -z
side and “down” is to +z
side.

zZ-axis

Z-axis

max 3.618e-2

min 0.000e+0
05~ N ! Tizoﬁ
21 Air / | ‘_<J
0.0 ul 1 ﬁ [ .
Al [ Al
-0.5
stx=0.00 [l
-15 -1.0 05 0.0 0.5 1.0 1.5
2.491e-2 ~aXj
mi%x 0.0002+0 X-axis
05 \ / n’iat prial 1
' I J
Inflow|t
material 2I (
+ Dutflow
05 ] Qutflow from
stx=0.50 raterial|2 material 1
-1.5 -1.0 0.5 0.0 05 1.0 1.5
X-axis

i xz.out & m xz.out 3¢ picturein Wsent




max 2.599e-3

12. Contents of wsb.dat (wsb06.dat), 1.0s e 535555

. Ta205
#k wsb. dat Air
* ney|(>0) wh{(um)  kf1/(0,1) kot ms ity
2 0. 500 0 0 0 0
* wdx|(um)  wdy|(um)  dxy|(um) dz|(um) 0 f N
1. 500 1. 500 0.020 0.020 % 0
* Lam/(um) th|(deg)  fil(deg) kps < KJ
0. 940 0. 00 0. 00 0 r_
% wxO[(um)  wyO|(um)  xrm|(rim) yrm{(rim) sxO|(um)  syO|(um)  dfc/(um)  kap
2. 000 2. 000 0. 00 0. 00 0. 000 0. 000 0. 000 0 .
Calculated as external data 4 stxl(um)  styl(um)  csx/(um)  csy|(um) Corner R is expressed \
0. 000 0. 000 0. 000 0. 000 by Setting.elliptic Al
. a205 . b b
fo two fines can be read. __»EAI) 12,0000, 0.00|  0.0000 i
* * K kt psl(deg) | px|(um) py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp 0
Calculated as internal data # 4 0.0 .50 1.50 0. 500 0.50 0.00 0. 00 0.0 X-axis
K kl k% K k; 00 (deg) 00 (um) 0.00 (um) 0,50 (um) 0 50 (om) 0. 000 (um) 0.00 (um) o OX% i xy.out & m_xy.out (4t picture in Wsent)
-2 0.0 0.\00 0. 00 0. 60 0.60 0. 000 0. 00 1.0 0.0 max 2.735e-3
* kb k1 km kp tk|  kf] % * % ok ok ok ok ok k% %% %% kk min 0.000e+0
0 0. 40 0 0
0 0. 50 1 0 / ‘\?205
0 0. 10 1 2 0.5
o 050 1 0 Air /

p

km designation field (for optical materials)
The first 3 digits are serial line numbers, up to 200 lines can be input. Name Material name (within 8 digits) SiO2, Ag, Al, Au, Be,
Cr, Cu, Ni, Pd, Pt, Ti, W have internal data. For others, by entering the wavelength, refractive index, and extinction coefficient in
the file of nk.dat as external data, the refractive index and extinction coefficient are automatically interpolated. If no data exists in
nk.dat, the values defined by the right-side parameters of ‘an’ are given priority. nk.dat should be created by each user and stored in the
same folder as wsbh.exe.

ko Whether to output detected light amount to wsh1.out or not.
=0 : not output, =1 : output. -0.5 \ ] \ ( / ( J

0.0

zZ-axis

A |

Al |

an Refractive index. Air
ab Abbe number, if =0, no dispersion (fixed to refractive index).
ak Extinction coefficient.

-0.5 0.0 05
. X-axis
I xz.out & m xz.out

(3rd picture in Wscnt)




13. Contents of nk.dat

Material Line number of
name nk data

/

v o

0. 02 0.978 0. 00393 Numerical Data |npUt Rule
0.04/  0.86894 0.013502 + After entering the delimiter mark (**) on the first line of the numerical data, write the material
0.06 0.61016 0.064932 :
008 03229 0. 45054 name (8 columns) and the number of lines of nk.dat (10 columns).
0.10[  0.2554  0.89234 » Input numbers are half-width (Spaces should be half-width and Tab codes are not allowed).
8: %i 8: g%gé }2882 e The right edge of the input digit must be aligned with a vertical line in 10-digit increments.
0.16 0.51722  2.1005 * Input numbers should be spaced by at least one half-width space.
0.18 0.71456  2.5072
0.20] 0.97629  2.8938
1.80 3.500  0.000] The material data can be created by overlaying the actual measured values or
1.90 3.494  0.000] : : . " "
2 00 3489 0 0001 literature values, etc. in the format shown above. The file name should be "nk.dat

%) 3. 722> 0. 0001 and must be stored in the folder where wsbh.exe is located. However, the material
o5t 2. 307018 0 ooesd name must be other than -SiO2, -Ag, -Al, -Au, -Be, -Cr, -Cu, -Ni, -Pd, -Pt, -Ti, -W
0.352 2.313395 0.000637 E{nga?;mber of which are defined in internal materials. If there are duplicate material names, the

. g . . .
Materal {5 20 b ot first data takes priorty

0.358 2.302962 0.000585
0.360 2.299649 0. 000569

Wavelength  Refractive  Extinction
(um unit) index coefficient

References https://refractiveindex.info/?shelf=main&book=Ta205&page=Bright-amorphous
https://www.filmetricsinc.jp/refractive-index-database/Ta205

Excerpts from nk.dat




14. Procedure for defining optical structures

(D Definition of a Base layer
1. setting km and tk
2. entering kf for reference

@ Definition of periodic structures
on a Base layer at Kf specification field
1. setting km,kd,and kt

2. definition of structures by setting parameters from ps to xq

3. entering kr for reference

(3 Restriction of periodic structures at Kr specified field

Base layer of
material No. km and thickness tk

o mn 0 00m)

@

=
00

i
05

2. definition of the restriction shape by setting parameters from ps to xp

*k wsb. dat
% ney (©0) wb(um)  kf1(0,1) kot ms ity -
| 0,500 0 o N 1. setting kd and kt
* wdx (um)  wdy (um)  dxy (um) dz (um)
3. 000 3. 000 0.020 0. 020
* Lam (um) th(deg) fi(deg) kps
0. 940 0.00 0. 00 0
* wx0(um)  wyO(um)  xrm(rim) yrm(rim) sxO(um)  syO(um)  dfc(um) kap
2. 000 2. 000 1. 00 1. 00 0. 000 0. 000 0. 000 0
* stx (um) sty (um)  csx (um) csy (um)
0. 000 0. 000 0. 000 0. 000
* km % Name ko an ab ak
1 -S5i02 1 2. 0000 0. 00 0. 0000
. 2# -Al 1 2.0000 0. 00 0. 0000
Kr fielde yp % kd  kt ps (deg)  px (um) py (um) wx (um) wy (um) sx (um) sy (um) Xp
@[ (1) _ 0 2 0.0 0. 00 0. 00 2.50 2. 50 0. 00 0. 00 0.0
<:i}ff@|d* kf_ Nkm. kr kd  kt ps(deg)  px(um) py (um) wx (um) wy (um) sx (um) sy (um) XD Xq
@[ 1 0 0 2 0.0 1. 00 1. 000 0. 50 0.50  —0.000 0. 00 0.0 0.0 ]
2 0 4 0.0 2. 00 2. 00 1. 00 1. 00 0. 000 0. 00 0.0 0.0
% kb k]l km kp —~—~—1tk kf % % % % % % %k % %k % %k % sk % ok sk
1 0O 0 O

0.60 ~(1) 0]

Base layer

Restriction range "

M‘

x-axis




<\
ps Rotation angle of all structures around the region center (deg).
1 5 . Contents Of WSb . dat (WSbO 7 . dat) R O . 8S px  Structure period in x-direction (um). When =0, it is an isolated pattern.
py Structure period in y-direction (um). When =0, it is an isolated pattern. kt=2
% wsh. dat WX gtructure w?gtﬂ ?n y-g?rect!on Eumg. e
: . wy Structure width in y-direction (um). min_0.000e+0
* nc;lr(>0) 0 5‘8’8 (um) kfé ©,1) ko(t) m(s) 1%’ sx  Shift length of the structure center in x-direction (um). "
i ek . Diglam  deylum) dal(um) sy Shift length of the structure center in y-direction (um). o t
3,000 3,000 0. 020 0. 020 xp Elliptic exponent index for kt=2. Lattice duty ratio for kt=10 to 17. :
% Lam|(um) th/(deg)  fil/(deg) kps xq Starting point of lattice for kt=10 to 17.
0. 940 0. 00 0. 00 0 b 708 '
* wxO[(um)  wyO|(um)  xrml(rim) yrm{(rim) sxO|(um)  syO|(um)  dfc|(um) / kap m
2.000( ) 2.000( ) 1.00( ) 1.00( | 0. 000 0. 000 0. 000 0 5004. . .7
* stx|(um sty|(um csx/(um csy|(um >
See the pages that 0.000  0.000,  0.000  0.000 i
follow for relationship * km *  Name| ko an ab ak Defined inside periodic circles 05
; ; 1 -Si02 1 2.0000 0. 00 0. 0000
with ﬂgu res. \2# -All 1 2.0000 0. 00 0. 0000 10 , t
* ki * kd ki psl(deg)  px|(um) py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp
1 2 0.0 0. 00 0. 00 2.50 2. 50 0. 00 0. 00 0.0
* ki k R kd _—Kk{ ps[(deg) px[(um) py|(um) wx|(um) wy|(um) sx|(um) sy|Cum) Xp X YT a0 o 0.0 05 10 15
Referred 1 fﬂ 0% 2 0.0 1. 00 1. 000 0.50 0. 50 -0. 000 0. 00: 0.0 0.0 ] X-axis
pra 0.0 2.00 2. 00 1. 00 1. 00 0. 000 0. 00 0.0 0.0
kb kIl km kp tk * * * * * * * * * * * * * * * ok _
1M<%} 0 kt=-2
max 1.000e+0
15 min 0.000e+0
Defined outside periodic circles
/kf designation field (for foreground structures) A P
The first 4 digits are serial line numbers, up to 9999 lines can be input.
km Construction material number referred in km designation field. km=0 means vacuum (n=1.0).
kr  Restriction shape number referred in kr designation field. kr=0 means restriction free. =10 Linear lattice of period wx, angle wy, duty ratio xp, starting
kd How to input shape data of structures. =0: by internal definition. =1: by external data using sub.dat. point xq included in each square grid of period px*py.
Applied to all except for wx and wy, sub.dat can be input up to 400 types (up to 1000 lines for each type). =11 Concentrically elliptic lattice of period wx, angle wy, duty
kt  Selection of shape type. (-kt shows an inverted shape for kt.) ratio xp, starting point xq included in each square px*py
When kd=1, kt=Pattern No. in sub.dat. of period px*py.
When kd=0, =12 Concentrically dodecagonal lattice of period wx, angle wy,
kt=0 No area definition. duty ratio xp, starting point xq included in each square grid
=1 Rectangular areas of width wx*wy centered on a square grid position of period px*py. of period px*py.
=2 Elliptic shape of width wx*wy and elliptic index xp centered on a square grid position of period px*py, =13 15-degrees-rotated lattice for kt=12.
where xp = -2.0 to -1.0 for star, = -1.0 for diamond, = 0.0 for ellipse, > 0.0 for square. =14 Concentrically 18-corner polygonal lattice of period wx, )
=3 Hexagons shape (top/bottom vertex angles) of width wx*wy centered on a square grid position of period px*py. angle wy, duty ratio xp, starting point xq included in each a5 a0 08 X_gﬁis 05 10 18
=4 Hexagon shape (left/right vertex angles) of width wx*wy centered on a square grid position of period px*py. square grid of period px*py.
=5 Diamond shape of width wx*wy centered on a square grid position of period px*py. =15 10-degrees-rotated lattice for kt=14.
=6 Right-angled triangular shape (diagonal 1st quadrant) of width wx*wy centered on a square grid position of period px*py. =16 Concentrically hexagonal lattice of period wx, angle wy, duty m_xy-OUt
=7 Right-angled triangular shape (diagonal 2nd quadrant) of width wx*wy centered on a square grid position of period px*py. ratio xp, starting point xq included in each square grid of
=8 Right-angled triangular shape (diagonal 3rd quadrant) of width wx*wy centered on a square grid position of period px*py. period px*py.
\_ =9 Right-angled triangular shape (diagonal 4th quadrant) of width wx*wy centered on a square grid position of period px*py) =17 30-degrees-rotated lattice for kt=16.




16. Contents of wsb.dat (wsb08.dat), 0.7s

ps Rotation angle of all structures around the region center (deg).
px Structure period in x-direction (um). When =0, it is an isolated pattern.
py Structure period in y-direction (um). When =0, it is an isolated pattern. kr=1 kt=-2
% wsb. dat wx Structure w!dth !n y-d!rection (um). max 1.000e10
% ney/(50) whlum) k100, 1) kot s ity | WY St_ructure width in y-direction (um_). o
1 0. 500 0 0 0 o | sx Shift length of the structure center in x-direction (um). |
% wdx|(um) wdy|(um) dxy|(um) dz|(um) sy Shift length of the structure center in y-direction (um). , ‘
3. 000 3. 000 0. 020 0. 020 | Xp Elliptic exponent index for kt=2. Lattice duty ratio for kt=10 to 17. ) 10
* Lam/(um) th|(deg)  fil(deg) kps
0. 940 0. 00 0. 00 0 05
% wxO[(um)  wyO|(um)  xrm|(rim) yrm{(rim) sxO|(um)  syO|(um) /dfc/(um)  kap - . .
2.0000  2.000 1. 00 1.00|  0.000,  0.000 . 000 0 limited outside a
* stx|(um) sty|(um)  csx|(um) csy|(um) circle by setting kr 5 ’ 1
0. 000 0. 000 0. 000 0. 000 designation field @ 00
* kmo %k Name| ko an ab ak = l ‘
1 -S5i02 1 2.0000 0. 00 0. 0000
ot -All 1 2.0000 0.00,  0.0000 05
Referred * kn * kd psl(deg)  px|(um) py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp
[ 1 0 é) 10. 0 0. 00 0. 00 2.50 2.50 0. 00 0. 00 0.0
* Kk K kr kd  kt ps|(deg) px|(um) py|(um) wx|(um) wy|(um) sx|(um) sy|(um) Xp| 10
11’] 0 1 0.0 1. 00 1. 000 0. 50 0.50 —-0. 000 0. 00 0.0 —_—
# 2 0 0 4 0.0 2.00 2.00 1. 00 1. 00 0. 000 0. 00 0.0
* kb k(lJ kg kg tk\ kE| ok kxR ko ko ok ok ok ok & & ok x k R 10 05 0.0 0.5 1.0 15
1 0. 60 1 0 limited inside a X-axis
( . - * ) kr=0 circle by setting kr kr=1 kt=2
kr designation field (for restricting shapes) designation field
The first 4 digits are serial line numbers, up to 1000 lines can be input. max 1.000e+0 max 1.000s+0

min  0.000e+0 min  0.000e+0
5 1.5

kd How to input shape data of structures. =0: by internal definition. =1: by external data using sub.dat.
Applied to all except for wx and wy, sub.dat can be input up to 400 types (up to 1000 lines for each type).
kt Selection of shape type. (-kt shows an inverted shape for kt.)
When kd=1, kt=Pattern No. in sub.dat. When kd=0, kt=0 No area restriction.
=1 Restricted by rectangular areas of width wx*wy centered on a square grid position of period px*py.
=2 Restricted by elliptic shape of width wx*wy and elliptic index xp centered on a square grid position of period px*py, 05
where xp = -2.0 to -1.0 for star, = -1.0 for diamond, = 0.0 for ellipse, > 0.0 for square.
=3 Restricted by hexagons shape (top/bottom vertex angles) of width wx*wy centered on a square grid position @
of period px*py. = 0.0
=4 Restricted by hexagon shape (left/right vertex angles) of width wx*wy centered on a square grid position of period px*py. >
=5 Restricted by diamond shape of width wx*wy centered on a square grid position of period px*py.
=6 Restricted by a right-angled triangular shape (diagonal fist quadrant) of width wx*wy centered on a square grid position 05
of period px*py.
=7 Restricted by a right-angled triangular shape (diagonal second quadrant) of width wx*wy centered on a square grid position
of period px*py.
=8 Restricted by a right-angled triangular shape (diagonal third quadrant) of width wx*wy centered on a square grid position
of period px*py. 15 )
=9 Restricted by a right-angled triangular shape (diagonal fourth quadrant) of width wx*wy centered on a square grid position 15 -1.0 05 0.0 0.5 1.0 15 15 1.0 05 0.0 05 1.0 15
of period px*py. X-axis X-axis

. | m_Xxy.out

EEE

ol N Vv

y-axis
o
P




17. Relationships (1) between kt and structures for kd=0

0.000e+0 to 1.000e+0

XY

T
<
SN
M
! o
o =
L *
N
o
<
P

X-axis

2
§ 00

05

Ranihs

0.5 1.0 -1.0 -0.5 0.0 0.5 1.0



18. Relationships (2) between kt and structures for kd=0

46

0.000e+0 to 1.000e+0

Py py WX pX
05 0.5 D 0.5
px* D /3 | X PA :
4 Wy
% 00 3 00 Wy 3 00
> > >
P —
N ~T12
05 pX/3 05 05
- 05 0.0 05 10 1.0 05 00 05 10 10 05 0.0 05 10
x-axis X-axis x-axis
1.0 py L 1.0 1.0 4
WX pX
0.5 0.5 py 0.5 py
wy WX pX WX pX
§ 00 § 00 § 00
> > >
wy Wy
05 -05 -0.5
-1.0 4» -1.0 ‘ -1.0 { '
10 05 0.0 05 10 1.0 05 00 05 10 10 05 00 05 1.0

x-axis X-axis X-axis



19. Relationships (3) between kt and structures for kd=0
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20. Relationships (4) between kt and structures for kd=0 m

kt=1,ps=0.0 kt=10,xp=0.5 kt=11,xq=0.0
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21. Reference to sub.dat for kd=1 (sub.dat)

Copntents of sub.dat

x1 yl x2 y2 x3 y3 x4 yv4
= [ —-1.5000,  —1. 5000 1.5000, —1.5000 1. 5000 1. 5000/ —1.5000 1. 5000
Corresponding —1 . ( 2)( ~1.0500 —1.0500 1.0500 —1. 0500 1. 0500 1. 0500/ -1. 0500 1. 0500
to the values kt -1.5000  —1.5000 1.5000, —1.5000 1.5000/ -1.3250/ —1.5000{ —1.3250
of wsb.dat. 1.3250, —1.3250 1.5000, —1.3250 1. 5000 1. 3250 1. 3250 1. 3250
Duplication is 1. 5000 1. 3250 1. 5000 1.5000,  —1.5000 1.5000( -1.5000 1. 3250
prohibited. —1.50000  —1. 3250 1.32500  —1.3250/ —1.3250 1.3250/  —1.5000 1. 325

The enclosing figures of four points (in um) of (x1,y1),

Excerpt of sub.dat

(x2,y2), (x3,y3), and (x4,y4) or their aggregate figures are

lined up at a pitch of px, py and a shift amount of sx, sy.

Numeric data input rules

 Input numerals must be one-byte ones (full-width spaces are not allowed, nor are tab codes).
« The right end of the input numerals for each must be aligned with 10-digits increments after

first 5-digits.

* Input numbers should be separated by at least one space.

y-axis

y-axis

0.5

0.0

-0.5

0.5

0.0

-0.5

0.000e+0 to 1.000e+0

(x4,y4) (x3,y3

(x1,y1) (x2,¥2)

-20 -15 -1.0 -05 00 0.5 1.0 1.5 2.0
X-axis

0.000e+0 to 1.000e+0

-20 -15 -1.0 -05 00 0.5 1.0 1.5 2.0
X-axis



22. Contents of wsb.dat (wsb09.dat), 4.9s=3.1s

*% wsb. dat
* nc‘,l/ >0) b (um) kf(l) (0,1) kot
* wdx (um) d dxy (um) dz (um)
6. 000 6. 000 0. 020 0. 020
* Lam (um) th(deg)  fi(deg ps
0. 940 0. .00 0
* wx0 (um)  wyO(um)  xrm(rim) yrm(rim
2.000 2.000
* stx(um)  sty(um) csx(um)  csy(um)
0. 000 0. 000 0. 000 000
* km ok Name ko an ab
1# Ta205 1 1..0000 0. 00
2 -Si02 1 1. 4500 0. 00
* kr * kd  kt ps(deg)  px(um)
1 0 2 0.0 .
* kf km kr kd  kt ps(deg)  px(um)
1 2 0 0 2 0.0 1. 000
2 2 0 0 2 0.0 1. 000
3 2 0 0 2 0.0 1. 000
4 2 0 0 2 0.0 1. 000
5 2 0 0 2 0.0 1. 000
6 2 0 0 2 0.0 1. 000
7 2 0 0 2 0.0 1. 000
8 2 0 0 2 0.0 1. 000
9 2 0 0 2 0.0 1. 000
10 2 0 0 2 0.0 1. 000
11 2 0 0 2 0.0 1. 000
12 2 0 0 2 0.0 1. 000
13 2 0 0 2 0.0 1. 000
14 2 0 0 2 0.0 1. 000
15 2 0 0 2 0.0 1. 000
16 2 0 0 2 0.0 1. 000
17 2 0 0 2 0.0 1. 000
18 2 0 0 2 0.0 1. 000
19 2 0 0 2 0.0 1. 000
20 2 0 0 2 0.0 1. 000
21 2 0 0 2 0.0 1. 000
22 2 0 0 2 0.0 1. 000
23 2 0 0 2 0.0 1. 000
24 2 0 0 2 0.0 1. 000
25 2 0 0 2 0.0 1. 000
* kh k1l km kn 1k kf *
1 0 0 0 0. 500 0 0
2 0 0 0 0. 020 1 0
) 0 0 0 0. 020 2 0
4 0 0 0 0. 020 3 0
5 0 0 0 0. 020 4 0
6 0 0 0 0. 020 ) 0
7 0 0 O 0. 020 6 0
8 0 0 0 0. 020 7 0
9 0 0 0 0. 020 8 0
10 0 0 0 0.020 9 0
11 0 0 0 0.020 10 0
12 0 0 0 0.020 11 0
13 0 0 0 0. 020 12 0
14 0 0 O 0. 020 13 0
15 0 0 0 0. 020 14 0
16 0 0 0 0.020 15 0
17 0 0 0 0. 020 16 0

bt b ek bk ek ek ek e b e ek ek e ek e ek e ek e ek e ek

.00
py (um)
000
000
000

000
000

kp=1

.

mr S3ps
. min 5 e+
If kp>0 in the homogeneous layer, the kp=0
ity computation time can be reduced. However, max 845604 2
the z-section is inaccurately displayed. If wb>0, min_0.000e+0 =
. . ir
the calculation results include some errors . 1 ! Air
0680 0,85+ £, iya )N % ob A oo
. . ® & ) - N , ‘
X Si02 AVARY, 0\ |\
1+ AE -1 : ‘
AF , I sio2
wx (um) wy (um) sy (um) X L L |
2.50 2.50 0.00 0.0 02 4 0 123 15 uji
wx (um) wy (um) b Xq . X-axis Skip = et
R S &0 o0 i xz.out&m xz.out >°° . s 2 1 o 1 2 3
0. 539 0.539 0. 0. 09 0.0 X-axis
0.633 0633 0. 0. 0.0 0.0 max 2.788e-4 max 1.997e-4
0.712 0.712 0. 0. 0.0 040 min_0.000e+0 min  0.000+0
0.782  0.782 0. 0. 0.0 0.0 3 T
0.844  0.844 0. 0. 0.0 0.0
o gan em g &0 g8 AN
0.998  0.998 0. 0. 0.0 0.0 Difference by
1. 041 1. 041 0. 0. 0.0 0.0 S~ boundary conditio
1.081 1.0s1 0. 0. 0.0 0.0 )
1118 1118 0. 0. 0.0 0.0
1.153 1.153 0. 0. 0.0 0.0
1185 1,185 0. 0. 0.0 0.0 o | (‘
1.215 1.215 0. 0. 0.0 0.0 X0
1.243 1.243 0. 0. 0.0 0.0 N ¢
1. 269 1.269  0.000 0. 00 0/0 0.0
1.293 1,293 0.000 0. 00 9.0 0.0 ]
1.316 1.316  0.000 0. 00 0.0 0.0 - -1 —
1.337 1,337 0.000 0. 00 0.0 0.0
1.357 1,357 0.000 0. 00 0.0 0.0
1.375 1,375 0.000 0. 00 0.0 0.0 2 2
1.392 1,392 0.000 0. 00 0.0 0.0
1,407 1,407 0.000 0. 00 0.0 0.0
k k * sk 3 3 —
-3 -2 -1 0 1 2 3 3 2 1 0 1 2

Continued

X-axis

3

i xy.out (last (27th) pictxllla;z in Wscnt)

Insert a blank line starting with "c" at the
breakpoint to abort reading

Base layers

8 0 0 520 17 0 Up to 10000 lines can be input as far as the last line or the line starting from "c" appears. Optical constants above the top layer or
9 0 0 020 18 0 below the bottom layer is the same ones as the top or the bottom layer, respectively, and then no boundary reflections from there.
20 0 0 0.020 19 0 kl Not operated (operated in wsf and wsr).
gé 8 8 8: 838 3(1) 8 km Construction material number referred in km designation field. km=0 means vacuum (n=1.0).
23 0 0 0.020 22 0 kp =0: Automatic setting by definition of dz. >0: The layer thickness tk is divided by kp.
240 0 0.020 23 0 In case of homogeneous configuration, setting of kp=1 enables skip calculation.
gg 8 0 8 8' 838 gé 8 tk Layer thickness (um)
27 0 0 2000 0 0 kf =0: No reference. >0: Structure shape number referred in kf designation field. The referred shape structures are overwritten

on the layer. This numbers are represented by four digits, up to 100 set per line.




23. Method of forming a lens shape (wsb10.dat), 1.9s

A B € D E
1 ht Structure height (um)
2 |a=radius n=Layer Mo y=a-n*dz  |x=sqrt(a*2-y"2) 2x=Intercept width a Radius for circular
3 0.75 1 0.740 0.122 0.244 cross-section (“m)
4 |dz=Grid interval 2 0.720 0.210 0.420
5 3 0.700 0.269 0.539
#k wsb. dat ) 6 |ht=height 4 0.680 0.316 0.633
* ncy O0) wb(um)  kf1(0,1) kot ms ity =
1 0. 500 0 0 0 0 7 5 0.660 0.356 0.712
* wdx(um)  wdy(um)  dxy (um) dz (um) 8 6 0.640 0.391 0.782
2. 000 2. 000 0. 020 0. 020
N Lam (um) th(deg)  fildeg)  kns g 7 0.620 0.422 0.844
0. 750 0. 00 0. 00 0 10 8 0.600 0.450 0.900
* wx0(um)  wyO(um)  xrm(rim) yrm(rim) sxO(um) syO(um) dfc(um)  kap 11 0.580 0.475 0.951
1. 800 1. 800 0. 00 0. 00 0. 000 0. 000 0. 000 0 5 0 0,560 0,008
* stx (um) sty(um)  csx(um)  csy(um) : : :
0. 000 0. 000 0. 000 0. 000 13 0.520 1.041
* km  k Name ko an ab ak
0.540 1.081
1# Ta205 1 1.0000 0.00  0.0000
2 -Si02 1 1. 4500 0.00  0.0000
* kr * kd  kt ps(deg)  px(um) py (um) wx (um) wy (um) sx (um) sy (um) wsems data- ISX
1# 0o 2 o.o( )0.00( : 0.00( : 2.50( : 2.50( : o.oo( : 0. 00 ) 5
* kf  km  kr kd =kt ps (deg px (um py (um wx (um wy (um sx (um um Xp Xq . 1 573e-3 .
00 2 0.0 1000 T.000 [0244 0.244] 0.0 0.00 0.0 5.0] Continued — i oomeso  Sherical shape
00 2 0.0 1.000 1. 000 0. 420 0. 420 000 0. 00 0.0 0.0 > 0 0. 0
3| 2 0.0 1. 000 1. 000 0. 539 0. 539 0. 000 0. 00 0.0 0.0 0 0 0
4 2 0 0.0 1.000 1. 000 0. 633 0. 633 0. 000 0. 00 0.0 0.0 0 0. 0
5 2 00 2 0 1.000 1. 000 0.712 0.712 0. 000 0. 00 0.0 0.0 0 0 o 0
6 2 00 2 0. . 000 1. 000 0. 782 0. 782 0. 000 0. 00 0.0 0.0 0 0 0 o 0
7 2 00 2 0.0 1. 1. 000 0. 844 0. 844 0. 000 0. 00 0.0 o,o// A R 0
8 2 00 2 0.0 1..000 L. 0900 0.900 0. 000 0.00 0.0 —070 § 0 0 0 0020 007 0
9 2 00 2 0.0 1. 000 1. 000 0. 951 0.951 0. 000 0. 00 0.0 0.0 9 0 0 0 0.020 008 0
10 2 00 2 0.0 1.000 1. 000 0. 998 0. 998 0. 000 0. 00 0.0 0.0 10 0 0 0 0020 009 0
11 2 00 2 0.0 1.000 1. 000 1. 041 1.041 0. 000 0. 00 0.0 0.0 1m0 0 0 0.020 010 0 | g
2 2 00 2 0.0 1. 000 1. 000 1. 081 1. 081 0. 000 0. 00 0.0 0.0 120 0 0 0020 011 0 |
13 2 00 2 0.0 1. 000 1. 000 1.118 1.118 0. 000 0. 00 0.0 0.0 30 0 0 002 012 0 | 4
4 2 00 2 0.0 1.000 1. 000 1.153 1.153 0. 000 0. 00 0.0 0.0 14 0 0 0 0020 013 0
5 2 00 2 0.0 1. 000 1. 000 1.185 1.185 0. 000 0. 00 0.0 0.0 5 0 0 0 002 014 0
6 2 00 2 0.0 1.000 1. 000 1.215 1.215 0. 000 0. 00 0.0 0.0 6 0 0 0 0020 015 0
17 2 0 0 2 0.0 1. 000 1. 000 1.243 1.243 0. 000 0. 00 0.0 0.0 7 0 0 0 0.020 016 0
18 2 00 2 0.0 1.000 1. 000 1. 269 1. 269 0. 000 0. 00 0.0 0.0 8 0 0 0 0020 017 0
19 2 0 0 2 0.0 1. 000 1. 000 1.293 1.293 0. 000 0. 00 0.0 0.0 9 0 0 0 0.020 018 0
20 2 00 2 0.0 1.000 1. 000 1.316 1.316 0. 000 0. 00 0.0 0.0 20 0 0 0 0.020 019 0
21 2 0 0 2 0.0 1. 000 1. 000 1.337 1. 337 0. 000 0. 00 0.0 0.0 210 0 0 0.020 020 0
| 2 00 2 0.0 1.000 1. 000 1.357 1. 357 0. 000 0. 00 0.0 0.0 22 0 0 0  0.020 021 0
2 2 00 2 0.0 1. 000 1. 000 1.375 1.375 0. 000 0. 00 0.0 0.0 23 00 0 0020 022 0 1 0 1
2 2 00 2 0.0 1. 000 1. 000 1.392 1. 392 0. 000 0. 00 ng\ 0.0 24 0 0 0 0020 023 O eaxis
2 2 0 0 2 0.0 1.000  Y£.000 1. 407 1.40™.  0.000 0. 00 0. 0.0 gg /% 8 88%8 8§N . t & t
* kb kA_km k tk  kf * * * * * * * * * * * * * .
1 Ng 0.500 000 0 N X N 27 2 0 2000 000 O I_xz.0u Mm_xz.0u
Rewritten As it is Rewritten As itis Rewritten



24. Method of converting AFM data by afm.exe (afm01.dat)

nx x-axis measurement point

ny y-axis measurement point Input file afm.dat

dx  x-axis measurement increment (um)

dy y-axis measurementmcre.m‘ent‘(u m)‘ sk AFM data
amp z-axis measurement amplification ratio \\[ o ny dx(um)  dy(um)  amp theta(deg) phi(deg) psi(deg)
theta Azimuth angle of the plane normal 15 15 0.07 0.07 1..000 0. 000 0..0000 0.0000
with the z-axis (deg) /70.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.007605 0.011817 0.007605 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 )
phi  Angular angle of the plane normal 0.000000 0.000000 0.000000 0.000000 0.032162 0.064350 0.086619 0.094445 0.086619 0.064350 0.032162 0.000000 0.000000 0.000000 0. 000000
aoune the 2 eds (deg) 0.000000 0.000000 0.007605 0.057395 0.110630 0.153556 0.180427 0.189501 0.180427 0.153556 0.110630 0.057395 0.007605 0.000000 0. 000000
) : _ 0.000000 0.000000 0.057395 0.127439 0.189501 0.235001 0.261937 0.270777 0.261937 0.235001 0.189501 0.127439 0.057395 0.000000 0. 000000
psi  Rotation angle of the measured image 0.000000 0.032162 0.110630 0.189501 0.253019 0.296660 0.321334 0.329225 0.321334 0.296660 0.253019 0.189501 0.110630 0.032162 0. 000000
around the plane normal (deg) 0.000000 0.064350 0.153556 0.235001 0.296660 0.336921 0.358735 0.365534 0.358735 0.336921 0.296660 0.235001 0.153556 0.064350 0. 000000
0.007605 0.086619 0.180427 0.261937 0.321334 0.358735 0.378339 0.384319 0.378339 0.358735 0.321334 0.261937 0.180427 0.086619 0.007605
0.011817 0.094445 0.189501 0.270777 0.329225 0.365534 0.384319 0.390000 0.384319 0.365534 0.329225 0.270777 0.189501 0.094445 0.011817
AEM d ; _1» 0.007605 0.086619 0.180427 0.261937 0.321334 0.358735 0.378339 0.384319 0.378339 0.358735 0.321334 0.261937 0.180427 0.086619 0.007605
measurement data of nx -ny 0.000000 0.064350 0.153556 0.235001 0.296660 0.336921 0.358735 0.365534 0.358735 0.336921 0.296660 0.235001 0.153556 0.064350 0. 000000
(for x and y-axis) points, each value 0.000000 0.032162 0.110630 0.189501 0.253019 0.296660 0.321334 0.329225 0.321334 0.296660 0.253019 0.189501 0.110630 0.032162 0.000000
in um, displayed in 10 digits 0.000000 0.000000 0.057395 0.127439 0.189501 0.235001 0.261937 0.270777 0.261937 0.235001 0.189501 0.127439 0.057395 0.000000 0. 000000
0.000000 0.000000 0.007605 0.057395 0.110630 0.153556 0.180427 0.189501 0.180427 0.153556 0.110630 0.057395 0.007605 0.000000 0. 000000
mex 3.8006-1 0.000000 0.000000 0.000000 0.000000 0.032162 0.064350 0.086619 0.094445 0.086619 0.064350 0.032162 0.000000 0.000000 0.000000 0. 000000
: \0- 000000 0.000000 0. 000000 0.000000 0.000000 0.000000 0.007605 0.011817 0.007605 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 J
0.4
03 Execution file [ afm.exe]
0.2 Click to generate (overwrite)
o the output file in a folder
0
§0.0 f t . .
2 arm.ou For being pasted into sub.dat.
Qutput file AFM data before and af ion which
02 [afm_xy.out a’Fa e. ore and after correptlon whic
s Wscnt visualizes as 1st and 2" picture.
04 In case of theta=phi=psi=0, AFM data 1s the same
07 03 02 o1 00 o1 o2 o3 s before and after correction and one is selected.

X-axis

afm_xy.out 2" picture visualized by Wscnt



25. Pasting converted data of AFM (wsb11.dat), 1.8s

*% wsb. dat

* ney(00)  wh(um)  kf1(0,1) kot s ity Input file
1 0.5 0 0 0 0
£ wdx@m)  wdy(um)  dxy(um)  dz(um) afm.dat
2.0 2.0 0. 02 0.02
* Lam (um) th(deg) fi(deg) kps
0.75 0.0 0.0 0
* wx0(um)  wyO(um)  xrm(rim) yri sx0(um)  sy0(um)  dfc(um) kap
1.8 1.8 0.0 .0 0.0 0.0 0.0 0
* stx (um) sty (um) um) csy (um)
0.0 0.0 0.0 0.0
* km % Name an ab ak Sub dat ]& afm. Out ]
1# (s)2 1 i.zggg 8 88 8. 8888 : ° = Measurement shape of
* kr * kd  kt ps(deg)  px(um) wx (um) wy (um) sx (um) sy (um) Xp utput hile AFM expressed by sub.dat
0 4 0.0 150  0.500 0. 50 0. 00 0. 00 0.0 ax 2.3966.3
* km kr kd Q/ py (um) wx (um) wy (um) sx (um) sy (um) Xp xqa Continued min 0.000e+0
ké) 2 0 1 11 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 > 5 0 0 0 0.0200 1 0 3
2 0 1 0.0 1. 00 1. 00 0.00 0.00  0.000 0. 00 0.0 0.0 5 0 0 0 0020 0 —L{f\” R/’.iégﬁ\,ﬁ o
3 2 0 1 13 0.0 1. 00 1. 00 0.00 0. 00 0. 000 0. 00 0.0 0.0 4 0 O 0 0.0200 3 0 1
4 2 0 1 14 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 5 0 0 0 0.0200 4 0
B 2 0 1 15 0.0 1. 00 1. 00 0.00 0. 00 0. 000 0. 00 0.0 0.0 6 0 0 0 0.0200 5 0
6 2 0 1 16 0.0 1. 00 1. 00 0.00 0. 00 0. 000 0. 00 0.0 0.0 7 0 0 0 0.0200 6 0
7 2 0 1 17 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 8 0 0 0 0.0200 7 0
8 2 0 1 18 0.0 1. 00 1. 00 0.00 0. 00 0. 000 0. 00 0.0 0.0 9 0 0 0 0.0200 8 0
9 2 0 1 19 0.0 1. 00 1. 00 0.00 0. 00 0. 000 0. 00 0.0 0.0 10 0 0 0 0.0200 9 0 K7
10 2 0 1 20 0.0 1. 00 1. 00 0. 00 0.00 0. 000 0. 00 0.0 0.0 11 0 0 0 0.0200 10 0 é 0
11 2 0 1 21 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 12 0 0 0 0.0200 11 0 N
12 2 0 1 22 0.0 1. 00 1. 00 0. 00 0.00 0. 000 0. 00 0.0 0.0 13 0 0 0 0.0200 12 0
13 2 0 1 23 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 14 0 0 0 0.0200 13 0
14 2 0 1 24 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 15 0O 0O 0 0.0200 14 0
15 2 0 1 25 0.0 1. 00 1. 00 0. 00 0.00 0. 000 0. 00 0.0 0.0 16 0 0 0 0.0200 15 0
16 2 0 1 26 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 17 0 0 0 0.0200 16 0
17 2 0 1 27 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 18 0O O 0 0.0200 17 0 -1
18 2 0 1 28 0.0 1. 00 1. 00 0.00 0.00 0. 000 0. 00 0.0 0.0 19 0O 0 0.0200 18 0
19% 2 0 1 29 0.0 1. 00 1. 00 0. 00 0.00  0.000 0.00  ¥.0.0 0.0 20 o o o002 19 o L
* kb k]\kgl\kp tk  kf * * * * * * * * * * * * * \\ * * 0 92 0 0 0 0 -1 0 1
1 0 0 0. 200 0 0 X-axis
Rewritten

Rewritten As it is i xz.out & m xz.out




sk wsb.

S Do

=

dat
ncy (©0) wb(um)  kf1(0, 1)
0. 500 0
wdx (um)  wdy(um)  dxy (um)
. 000 () 2.000 ) 0. 020( )
Lam (um h(deg fi(deg
. 750 0. 00
wx0 (um) Wy O (um) xrm(rim)
. 800 1. 800 0
stx (um) sty (um) csx (um)
. 000 0. 000 0. 000
* Name ko an
Si 1 1. 0000
-Si02 1 1. 4500
* kd  kt ps (deg)
0 4 0.0
km kr kd  kt ps (deg)
2 0 1 11 0.0
2 0 1 12 0.0
2 0 1 13 0.0
2 0 1 14 0.0
2 0 1 15 0.0
2 0 1 16 0.0
2 0 1 17 0.0
2 0 1 18 0.0
2 0 1 19 0.0
2 0 1 20 0.0
2 0 1 21 0.0
2 0 1 22 0.0
2 0 1 23 0.0
2 0 1 24 0.0
2 0 1 25 0.0
2 0 1 26 0.0
2 0 1 27 0.0
2 0 1 28 0.0
2 0 1 29 0.0
1 0 0 1 0.0
1 km kp tk  kf *
0O 0 0 0. 200 0 0
0 0 0 0.0200 1 0
0 0 0 0.0200 2 0
0 0 0 0.0200 3 0
0 0 0 0.0200 4 0
0 0 0 0.0200 5 0
0 0 0 0.0200 6 0
0 0 0 0.0200 7 0
0 0 0 0.0200 8 0
0 0 0 0.0200 9 0
0 0 0 0.0200 10 0
0 0 0 0.0200 11 0
0 0 0 0.0200 12 0
0 0 0 0.0200 13 0
0 0 0 0.0200 14 0
0 0 0 0.0200 15 0
0 0 0 0.0200 16 0
0 0 0 0.0200 17 0
0 0 0 0.0200 18 0
0 0 0 0.0200 19 0
0 2 0 0. 500 0 0
0 2 0 2. 000 20

26. Calculation example (wsb12.dat), 2.6s X 40

kot ms ity
0 0 0
dz (um)
0. 020
kps
0
yrm(rim)  sx0 (um) sy0 (um)
0. 00 0. 000 0. 000
csy (um)
0. 000
ab ak
0. 00 0. 0000
0. 00 0. 0000
px (um) py (um) wx (um)
1. 50 1.50 0. 500
px (um) py (um) wx (um)
1. 00 1. 00 0. 00
1. 00 1. 00 0.00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1. 00 1. 00 0. 00
1.00 1. 00 0. 00
1.00 1. 00 0. 00
0.0 0.0 0.50
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The computation speed is more than 250 times faster than that for wsf (FDTD).
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Z-axis

1.5

1.0

max 7.798e-3
min 0.000e+0

Incident
angle
Measurement shape of

AFM expressed by sub.dat
0.40

Al

0.35

-

SiO2

Efficiency

10 15

BS
B3

Bl B2

B4
B6

When up/down is set to a
reversal mode in Wscnt,
“up” is correspond to -z
side and “down” is to +z
side.

—e—upper-in
—e—|ower-out
—e—absorbed

25 30

35 40

Incident angle (deg.)

Output of wsb1.out (Detected light amount)

\

Transmitted
3. 5005E-01

Reflected

0. 0000E+00

Absorbed

1. 1701B-01 5.32958-01 G_5197E-O)

Rest Ol/lov*r*'n _- *out\ absorbed 02/lower—in  upper-out absorbed
@_8565E-0P QC_1701E-0P 6.5720E-01 4.1471E-01 0. 0000E+00

wsbl.out



Z-axis

27. Notes (wsb13.dat), 6s

1. Internally defined materials (SiO2, Ag, Al, Au, Be, Cr, Cu, Ni, Pd, Pt, Ti, W) are prefixed with -, like -Ag. This is done to distinguish from
externally definitions.
2. Long slopes with a high gradient relative to the xy-plane, especially when the propagation direction of reflected light is aligned horizontally
(in the xy-plane) (e.g., total reflection with a 45-degree gradient slope, like wsb13.dat), introduce errors in the reflection calculation.
3. If an execution error occurs, please check the following items.
a. Do input numbers contain half-width ones?
b. Isthe right edge of an input number aligned with the right edge of the variable label (or the * mark) above?
c. Isthe type of input digits (integer type or real number type) correct? An integer type is without a decimal point, and a real number
type with a decimal point.
d. Are there any numbers not specified in km, kb, or kf specification fields?
max 1.739e-2
min 0.000e+0
max 1.098e-2 i 0.0006+0 ::g
min 0.000e+0 10 1 S102
N_SiD2 | 8 1N Si0 10 LA
4 < 6 8 A\
4 3
™ 4 N\
0 Y o 2 8L 2
" X 0 s O
2 > " N N -2
\\ 2 \\§ 4 \ \
-4 < 4 -6 \
8 N
f L 6 \
10 8 6 4 2 0 2 4 6 8 10 6 -10 N
X-axis 15 N
-10 L] -
tk=0.00577 40 8 6 -4 2 0 2 4 6 8 10 16 \
x-axis N L
tk=0.0100 10-8-6-4-20 2 4 6 810
; X-axis
o . .
i xz.out & m xz.out 3" picture visualized tk=0.01732

by Wscnt
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