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AFM

AFM
AFM

AFM
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AFM (

AFM
3. AFM

[Project Editor] [Setup] [Component]

[Tip] [Sample]

[Tip] [Image]

3. [Sample] [Image]

GeoAFM

GeoAFM

AFRM

)

s’

<</« HQ +

Add Sample
Add Image

Top (X-Y)
Front (Y-Z)
Side (X-2)
Zoom All
Perspective

Reset Layout
Reload
Export Image

Show Tip

Show Sample
Show Image
Show Scan Area
View Option

GeoAFM

»

»




GeoAFM
[GeoAFM]

[Show Simulated Image]

[Set GeoAFM Resolution]
[Export Simulated Data]

[Show Simulated Image]

GeoAFM

[Show Tip], [Show Sample], [Show
Image]

[Set GeoAFM Resolution]

GeoAFM 0.1 ]
[ ] 0.1
10[ ] 2 ]

[Export Simulated Datal

GeoAFM
[Show Simulated Image] ON

cube



AFM

AFM (FemAFM)
AFM
FemAFM

JKR(Johnson, Kendall, Roberts)

AFM

[ ]

[ ]

[ ]
I & o  ARMIV14nM NAAnM" A
FemAFM [Project Editor] [Setup] [Component]

[Tip] [Sample] [Tip]

[Sample]

[Tip]



[Position]

[Position]

(X1, v, [2]
(Sample) xy )

Project Editor

[Rotation] [alpha], [beta], [gamma]

[Size] [w], [d], [h]

[Property]

[

[young], [poisson], [hamaker]

360

| Setup | FEM |
type value S
4 {Component
4 Tip = pyramid
4 Position
X -36
¥y -80
z 30
4 Rotation
alpha 0
beta 0
gamma 0
4 Size
w 19.9958
d 19.9958
h 16 L
4 Property 7
young 76.5
poisson 0.22
hamaker 50
4 ScanArea
w 72
d 160
h 0
DistanceFromSamples 6.848
4 [=) Sample 1clg-HOPG.charm

[ ]

y z
[degree]

[GN/m?] (G = 10)

] [2J] (z = zepto = 10?Y)
[GN/m?] [2J]
SiQ, 76.597.2 0.22 50-60
AlL,O, 250 350 0.24 110150




SikN, | 320 0.29 140220
Au 78 0.44 300 400
Ag 82.7 0.367 400-500
Cu 129.8 0.343 300 400
[ScanArea] [wl], [d], [h] ( )
[Position] [ScanAra] [w], [d]
( )

[DistanceFromSamples]

[Sample]

[Position]

(X1, ], [2]

[Rotation] [alpha], [beta], [gamma]

DistanceFromSamples 6.848
4 [= sample [=) 1clg-HOPG.charm

4 Position
~ 0 Ei
y 0
z 0

4 Rotation
alpha 0
beta 0
gamma 0

4 Size
w 66.861
d 156.464
h 23.152

4 Property
young 76.5
poisson 0.22
hamaker 50 =

£ H »
(Sample) xy ) (
%, 2) [Position]
X Yy Y4
360 [degree]




[Size] [w], [d], [h] X y z

[Property] [density], [young], [poisson], [hamaker]
[GN/m? (G = 10) [ | [2J] (z (zepto) = 10%)

[Project Editor] [FEM]

File Edit Simulation Display Tool Help

I| Vﬂ-’c g Q + "'\ | S || [FEM v][Oalc:ulati-:n -

Praject Editor =]
Setup FEM
name value unit descriptions
4 Tip
4 Property
density 2329.0 kg/m3
spring_constant 0.05 N/m
4 Sample
4 Property
surface_tension 0.108 MN/m
4 JKR_Position
i 0
iy 0
4 simulation
resolution 2 angstrom
amplitude 0 angstrom
|frequency 1] GHz
cycles_per_resolution 0
OpenMP_threads 1
simulation_mode femafm_Van_der_Waals_force
4 Qutput
4 Directory ¥
= Movie movie.mvc
H simulated_image femafm_simulation_image.csv
= simulated_frequency_shift femafm_simulation_frequency_shift.csv
simulated_tip_delta_force femafm_simulation_tip_delta_force.csv
[Tip] [Property] [density] [spring_constant]
[density] [spring_constant]
[Sample] [Property] [surface_tension]



[surface_tension]

[Tip]
JKR

[density] [spring_constant] [Sample] [surface_tesion]

[ 11

[JKR_Position] [ix] [iy] ( )
[resolution] X [ix] y
[iy] Xy [
]
[simulation]
[resolution] FemAFM
( )
01[ ] [ ]
0.1 10 ]
2[ ]
[amplitude] ( ) (z
[ 11 ]
[cycles_per_resolution] ( )
(z )
[ 11
[OpenMP_threads] CPU
[simulation_mode] [
] [femafm_Van_der_Waals_force] [
] [femafm_frequency_shift] [

[Output] [Directory]

[femafm_JKR]

A

project



movie.mvc
femafm_simulation_image.csv [
AFM
femafm_simulation_frequency_shift.csv|
AFM

femafm_simulation_tip_delta force.csv|

10



AFM

AFM

AFM

| IEPREEEY

AFM
Project Editor LIQ

Setup

Simulation Made Point oscillation -

Ihput data Mode =etting Cantilever |

| name value | unit | dezcriptions
=) fluid
=) material
kvizcosity 089 e-06 T,
denzity 9970 ke/m™3
impulze 00e-08 M me
= bar
=) material
denzity 23300 ke m™3
YOLINE 1300 GPa
poiEEan n2a

- structure

S P A7 NAAnM

o
D>

11



=} fluid
=1 material
kviscosity 05891 e-06 m i
density 5000 ke m™3
impulze 00e-f Mo
fluid
material
kviscosity
[m?/s]
density
[kg/m°]
impulse
[ N/ms]
0.891x 10°[m?%s] 997.0 [kg/m®]
fluid

PEPYJVMAdND 47 NAA1AnM

=) bar
=) material
density 22000 ke m 3
YOLINE 65 GPa
pOIEE0n nx
friction 0.
hamak.er A 0e-20 J
=) material

density 23300 kefm™3

YOLINE 130 GiFa

pOIEE0n n2a

bar

12



material
density
[kg/m’]
young

[GPa]

poisson
friction
hamaker

[J]

2330 [kg/m?] 130 [GPa]
0.28

j tilt angle
Ns: angle

depth / /j /y
sections / /1
/7

= structure
lereth 400 L
width al L
depth 4 L
angle nn deg
izt on deg
zectionz 17
=l tip
positian 400 L
width on L
radiuz 260 N
= zpotlight
positian 400 L
diztance 10000 L
anele nn deg

13



structure
length
[em]
width
[em]
depth
[em]
angle
[degree]

twist
[degree]
sections

tip

position

[em]
structure -length

width

[em]
0.0
radius

[nm]

spotlight
position

distance

angle

14



1.0

00 01 02

0.7

0.8

1.0

<body>
<section> 0.0 1.0 1.0 </section>
<section> 0.8 1.0 1.0 </section>
<section> 1.0 0.4 1.0 </section>

</body>

<split name="inside split">
<section> 0.1 0.0 0.2 </section>
<section> 0.8 0.0 0.2 </section>

</split>

<split name="outside split">
<section> 0.2 0.3 0.4 </section>
<section> 0.7 0.3 0.4 </section>

</split>

<body>

<section>

<split>

<section>

15



H(z=0,t) =H, + Asin(2dt) + A, siN(2f ,f)

=) motion
frequency 2 kHz
amplitude 300 rim
bazeheight 300 rim
DistanceFromSamples 300 i
motion
frequency
f [kHz]
amplitude
A [nm]
baseheight
H, [nm]
subfrequency
fsub [kHZz]
subamplitude
A%ub [nm]

DistanceFromSamples
baseheight

(scan)

<motion>
<frequency unit="kHz"> 5.0 15.0 11 </frequency>
<amplitude unit="nm"> 3. 0 </amplitude>
<amplitude unit="nm"> 4.0 </amplitude>
<amplitude unit="nm"> 5.0 </amplitude>
<baseheight unit="um"> 50.0 </baseheight>
</motion>

é P A7 NAAnM

16




=l zample

[=l- material
[=]- point

WOLINE Fiils GPa
pOiSE0n 02
damper ]| Medm
tenzion nn UM
touch 300 nm
detach -300 rim
hamaker a0e-20 J
adheszive 04 M

structure

<structure>
<surface>
<section unit="um"> 0.0 0.0 </section>
<section unit="um"> 1. 0 0.0 </section>
</surface>
</structure>

sample
structure

surface

section

material
point
young
[GPa]
poisson

damper

[Ns/em]
tension

17



[eN]

touch
[nm]
detach
[nm]
hamaker
[J]
adhesive
[N/m]
young,
poiss on, damper, tension, hamaker, adhesive touch, detach
DistanceFromSamples
<material> 3
1

<material>
<point>
<spring unit="uN/nm" > 100.0 </spring>
<damper unit="Ns/um"> 0.0 </damper>
<tension unit="uN"> 0.0 </tension>

<touch unit="nm"> - 2.5 </touch>
<detach unit="nm"> - 2.5 </detach>
</point>
</material>
<point>
2

18



cube

<material>
<field>
<spring lengthunit="um" unit="uN/nm"> spring.cube </spring>
<damper lengthunit="um" unit="Ns/um"> damper.cube </damper>
<tension lengthunit="um" unit  ="uN"> tension.cube </tension>
<touch lengthunit="um" unit="nm"> touch.cube </touch>

<detach lengthunit="um" unit="nm"> detach.cube </detach>

</field>
</material>
pEP S A7 NAANnM
=1 =imulation
rm
= time
steps_per_cvole 1024
cveles_per_resolution 8
= CONYErEENCE
criteriaon 0o
simulation
resolution
2
<resolution unit="um"> 0.10 </resolution>
1
time

steps_per_cycle

19



cycles_per_resolution

2 1
1
convergence
criterion
A- AL
1A Ave ¢ criterion
A
A
Aprev criterion = 0.0
[cycles_per_resolution]
pePAIMI ™ 4" 47 T A
[=]- Chutput
=l Directary ¥output
H height height dat
B height_amplitude height_amplitude dat
H twist tmizt dat
B fipforce tipforce dat
EE Movie mioviel mvc
EE bar_motion bar motion bar

Output
Directory

20



height
height_amplitude
twist

tipforce
delta__tipforce

Movie

bar_motion

Project Editor  LIQ

Mode setting

21



Simulation Model Point ozcillation

Iput data | Mode setting

[] Sub Dscilation Made
*Mumber of GP Uz a

vizcoelazticity

» off
Can

[Number of CPUSs] CPU

[viscoelasticity] off on

22



AFM

I T o AFM YV 14nM AJNAANnM
AFM
AFM
Project Editor CG
4

x|
Setup OGI
property |va|ue | unit | descriptions
- AFMmode CG_RISM
Tip_Control
scanmode ForceCurve
~delta_xy 0 Ang
delta_z 0.1 Ang
‘NC_Mode_Setting
- ThetaStepNumber 1
~TipZamplitude 0.6 Ang
8§ property
§ value ( )
§ unit (
§ descriptions
property

23




CG_RISM

= Tip_Control
- scanmode ForceCurve
- delta_xy 0 Ang
- delta_z 0.1 Ang
=+ NC_Mode_Setting

- ThetaStepNumber 1
‘TipZamplitude 0.6 Ang
SpringConst 200 N/m

~~ResoFreq 23.165 kHz
- FreqShift 5 Hz
- ForceConst 0.5 nN
- resetStruct_atZmax No
- OneWayForceCurve Yes
= ForceField
AFMMode
CG
CG_RISM
Tip_Control ( )
scanmode

ConstZ ConstForce ncAFM-ConstZ ForceCurve

MinForceHeight

ConstZ

ConstForce

scanarea - ho

ncAFM-ConstZ

ForceCurve Xy

MinForceHeight

scanarea - ho

24



ConstZ

Const
Force

ncAFM-
ConstzZ

Force
Curve

MinForce
Height

scanareal w
scanareai d

scanareai h

delta_xy

delta_z

ThetaStepNumber

TipZamplitude

SPOAN ON

SpringConst

jonuod dip
bumas

ResoFreq

ForceConst

OneWayForceCurve

nonElectroStatic

Fx

Fy

Fz

FrequencyShift_2D

ndino

EnergyDissipation_2D

TipPositionZ

Movie

Log

delta_xy
Xy
delta_z

V4

NC_Mode_Setting - ThetaStepNumber

ncAFM-Const Z
n )

25
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Zmin + 2A ~

\ Zmin +2A
Initial tip Bt ‘ )
position
T Zmin

[scanarea - h]

7 — 2 EiSEH

(7 —2ESES 2L
EN=2n+1)

A = [TipZamplitude]

n = [ThetaStepNumber]

Zmin

nc-AFM

NC_Mode_Setting - TipZamplitude

NC_Mode_Setting - SpringConst
N/m
NC_Mode_Setting - ResoFreq
kHz
NC_Mode_Setting - FreqShift
nc-AFM-ConstFshft Hz
ForceConst
Const Force
resetStructure_atZmax
X,y
yes no

OneWayForceCurve

ForceCurve Yes
No

26



"~ OneWayForceCurve
- ForceField

-~ nonElectroStatic

- ElectroStatic

ForceField
nonElectroStatic

6-exp

6-exp_LJ_noCutoff
6-exp MM3

6-exp_LJ_withCutoff
6-exp MM3

6-12_LJ_noCutoff
6-12

6-12_LJ_withCutoff

6-12

ElectroStatic

Yes

6-exp_L]1_noCutoff
Yes

6-12

2.3

2.3

27
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- ElectroStatic Yes

=-RISM
- TypeOfFourierTransform log
- Temperature 298.0
- NumberOfRadiusBin 512
- LogRadiusMin -4.37
- DeltaLogRadius 0.021
-~ VolumeRadius 10
&= Solvent
~Molecule water
0.03334
= Solvent_Solvent
-~ InitialBroadening 1.4
0.0001
1000
= Solute_Solvent
- InitialBroadening 1.5
0.0001
- RISMStepMax 1000
= Quiput
RISM
TypeOfFourierTransform
Temperature
K
NumberOfRadiusBin
LogRadiusMin
In(
DeltaLogRadius
VolumeRadius
Solvent - Molecule
Solvent - NumberDensity
A(-3)

Solvent _Solvent - InitialBroadening

S "(-1)

28

linear/log
K

In(rmin/Ang) log Fourier Trans. only
delta In(r/Ang) log Fourier Trans. only

Ang linear Fourier Trans. only
water only
Ang”(-3)
Ang
Ang
2
l)




cOr) =-bq,q,[L- expl- sr))/r b=1k, T

& Q,< q,] —  #Nefs | #-— | ™9 3 or

| - ENe

Solvent _Solvent - Tolerance

Solvent _Solvent - RISMStepMax

Solute _Solvent - InitialBroadening

(-1)

Solute _Solvent - Tolerance

Solute _Solvent - RISMStepMax

- RISMStepMax 1000
= Qutput
= Directory )
test_fx.csv
test_fy.csv
test fz.csv
= PotentialEnergy test_pot_ene.csv

= FrequencyShift_2D  test_frg.csv
-~ = EnergyDissipation_2D test_eng.csv

- = TipPositionZ tipz.csv
- =5 Movie test_mvc.mvc
Output Directory
Fx
X Newton
Fy

29



y Newton
Fz
z Newton

PotentialEnergy
eV

FrequencyShift_2D
Hz
EnergyDissipation_2D

TipPositionZ
ConstForce ncAFM-ConstFshft MinForceHeight

Movie

E did not find vdw parameter.
MM3

E did not find force field parameter.
MM3

I 44047 AFM YN 14nM AJNAAnM

AFM

30



AFM
Project Editor MD

4
Project Editor
Setup MDD
property
= Tip_Control
zcanmode
delta_x
delta v
delta_z
W_ECanning
=} MG _Mode_Setting
ThetaStep Humber
TipZamplitude
SpringConst
= MD_Setting
Timestep
§ property
§ value
§ unit
§ descriptions
property
=t Tip_Control
scanmode
delta_x
delta_ v
delta_z
wy_ECannIng
=1 MC_Mode_Setting
ThetastepMumber
TipZamplitude
SpringConzt
Tip_Control (
scanmode

valle

relaxation
115

1 .

zigzae

3
2
F00

1.0

relaxation
na

1 -

zigzag

3
i
700

31

unit | descriptions

Ang
fing
Ang

Ang
N

f=

Aing
Ang
Aing

Ang
M m

ForceCurve ConstZ NC-ConstZ

relaxation



ForceCurve

ConstZ

NC-ConstZ

relaxation

Mirectoryd

utputo

Xy

ForceC
urve

Constz

NC_
ConstZ

relaxati
on

delta_x

delta_y

delta_z

Xy_scanning

ThetaStepNumber

TipZamplitude

jonuoy dil
Bumas
S9POIN ON

SpringConst

TimeStep

StepNumber

Bumas~aw

Temperature

Safety_mode

Initial_Velocity

Fx

Fy

Fz

FrequencyShift_2D

ndino

Energy

energy_freq

Movie

movie_freq




delta_x
X
delta_y

y
delta z

Xy_scanning
Xy
NC_Mode_Setting - ThetaStepNumber
NC-ConstZ N=2n+1 n (

n )

Zmin + 2A ™

4 Zmin +2A
Initial tip % )
position
Zmin

[scanarea - h]

Zmin F—RHiFEHE
(#5 —2BISET 2L
EN=2n+1)
A = [TipZamplitude]
n = [ThetaStepNumber]
nc-AFM

NC_Mode_Setting - TipZamplitude

NC_Mode_Setting - SpringConst
N/m

33



=+ MD_Setting

Timestep 1.0
StepMumber 10000
Temperature 200
MD_Setting
TimeStep
1 fs
StepNumber
Temperature
K
=1 ForceField_Parameter pr ms mma.prm
Safety_made ztopCalec
ForceField

Safety_mode

stopCalc

setZeroParam

fixMolecule

= Input
Thitial_Welozity

Input

Initial_Velocity

34

f=
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= Chutput

=113 Directory
Fx
= Fy
m Fz
B Frequencwshift_2D
B EnerevDizzipation 20
=
IE

Eneray
energy_freq
mvcFile
mwe_freg

Output
Directory
Fx
X
Fy
y
Fz
z

FrequencyShift_2D

Energy

Movie

output¥octane_four¥
fu.cey

fuoay

fz.oew

Faoay

EDucay

Energy.cey
a00
Dot v
100

Directory

Newton

Newton

Newton

kcal/mol

I T OA" YAnANY NV "7 A

E cannot open FF parameter file.
MM3

E 'TipZamplitude" must be smaller than "scanarea.z/2."

NC oTipZamplituded Oscanarea.z/2.0

TipZamplitudeo

E Atom mass is not defined properly.

0 scanarea.zo

35




did not find vdw parameter.
MM3

did not find Force Field Parameter.

0Safety moded 0st opCal c o MM3

0 Safety_moded 0 setZeroParamo
fixMoleculed
warning: atom[ID] is unstable.

0TimeStepo

36



SPM

I Setup MM AJNAAQNM T A

SPM Setup
§ Component Tip 1 Sample 1
Image
§ Tip
- txyz Xyz
§ Sample
- txyz Xyz
8 PC
8§ Position, Rotation, ScanArea, DistanceFromSamples
Property SPM
§ (AFM )ScanArea h DFTB tip
amplitude 2
0

I DETBM M A4 NA1nM

37



SPM

Project Editor DFTB

mode

4
4
Setup i
property I value I unit I descriptions I;
- miode DFTE_&F M
o Aitle H-Si{0013 with a defect niot uzed in caloulation
- ) two_body_parameter_folder ¥ ¥DFTBY¥h-c-zi¥
=} tip
i amplitude 160 fng
i k_cantilever 4 M m
i rezonant_freq 172 kHz
- Mdiv
[ 30 [0: ignore =can width
b 30 [0: ienore =can depth
b 15 : ignore scan height
[=}- GGE_param
i Wlaxlter 0 0: Mo structural optimization
i TolForce 10 nt
i TolEnergy 0om e
i digplacement 010000 Ang
L trial_point_number 10
[=} Browden_param
b WlaxTter 180 .
- TolEnergy 100 107 -6et
§ property
§ value ( )
§ unit ( )
8§ descriptions
property | wvallie | unit | dezcriptions -
bed nde DFETE &FM
e title SO0 o 2 not used in calculation
>l.f} two_body_parameter_folder DF TB¥dftbpara
E- tip -

SPM
DFTB_STS, DFTB_KPFM

38

DFTB_AFM, DFTB_STM,



title

two_body_parameter_folder

> i) two_body_parameter_folder

= tip
i ke amplitude
k_cantilever
resonant_freq
[=} Mdiv

X

Y
Z
= GG param

tip (
amplitude
k_cantilever

resonant_freq

(

> S5 TS T

> O S O T T

Si
Si

Si

4
si (
si (
si (
p (
w,h si w ( )
pt,h si pt ( )
au,h si au ( )
t-o,w ti o,au ti o,pt ti o
al-o ( )
ru-o,w ru o,au ru o,pt ru
DF TB¥dfthpara¥
i 7
172 kHz
a0
15
) DFTB_AFM
Setup Tip ScanArea h
DFTB_AFM
) DFTB_AFM

39
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Ndiv - X

STS
Ndiv - Y

STS
Ndiv - Z

DFTB_AFM

b 7 15
[=}- CG_param
Maxlter
TalForce
TolEnergy
displace ment
trial point_number
[=}- Browden_param

CG_param

MaxIter

TolForce
TolEnergy
displacement

trial_point_number

i etrial_point_number 10
[z} Browden_param

i e Maxlter 180
i e TolBnerey 100
- output_eigenvalue off
[=}- Fredi

Broyden_param

40

STS

0 Mo gtructural optimization

ni
Ang

~ 0: Mo structural optimization
107(-Get
anaff



Maxlter

0
TolEnergy
output_eigenvalue
( r
on off
b output_gigenvalue off onoff
[=} Fredi
i b tip_shape conical
- height_of_hiehest_adzorbed_maolecule 000000 fng
- Hamaker_const nzz adfmal
- ApE_anele 120 degres
- tip_height 1000 Airg
i beradiue_of_tip_apex 100000 Ang
[z} tip_biaz_voltage
Fvdw
tip_shape

pyramidal/parabolic/spherical/conical

height_of highest_adsorbed_molecule

Hamaker_const
aJ 10/(-18)J

apex_angle
pyramidal  conical
tip_height
spherical
radius_of tip_apex
conical spherical
tip_height/2

41




i eradiug_of_tip_apex 100000

[z} tip_biaz_woltage

i B minimum =1 00000
b RENT LN 1

L b Ndiv 1]

i electron_temperature 50

[=} tip charge neutrality
tip_bias_voltage
( 0

minimum
maximum
Ndiv
(DFTB_STS )

0 minimum
0

Ndiv_kpoints

(DFTB_STM/DFTB_STS
k 2

electron_temperature

b glectron_temperature a0
= tip_charge neutrality

fe MR -010000

b HAX ML 010000
C e Mdiv 4
[=}- tranzlational vector

tip_charge_neutrality

minimum

fng

e

DFTB_STM/DFTB_STS

ST™M

)
Ndiv_kpoints x Ndiv_kpoints

DFTB_KPFM



maximum

Ndiv
minimum
P Ndiw 4
[=}- tranzlatiohal_wector
S-a
W 1636014 fing
: Y oo0oao Arne
P E 000000 Ang
b
I 000000 Aing
: o 1636014 Ane
P 000000 Aneg
-
e 0o0oao Bne
= 000000 Ang
-z 10000000 Ang
= Output
translational_vector
a b
a
b 10000000 Bing
=h Outpu
=3 Directory r
- R AtomPozition atpos.mwf
- &l Force_x force_x e
- |Ed| Force_w force v caw
- & Faorce z force_z cavy
- Hl Freq_shift freq_shift cey
Enerevlevel ene_lewv it
-l TunnelingCurrent current cay
- Hl Tunnelingspectroscopy current_spectrocey
- Wl Currentiioltage curr_vaolt cey
- Bl ContactPotential LGPD ey
Output
Directory
Result

43




AtomPosition

Force_x, Force_y, Force_z

Freq_shift

EnergyLevel

TunnelingCurrent

TunnelingSpectroscopy

( V)
Result 1
CurrentVoltage
1
( V)
ContactPotential

(
X, Y, Z
(
(KPFM )
Hz) GUI Result 2
nA) GUI Result 2
( ) GUI
GUlI  Result
( nA)
( eV) GUI Result 2

T OA” Y4nAV DV

44



Array allocation error; ...

Error: cannot open the following file. C:¥(

two_body_parameter_folder

)¥

Error: tip data file not found. Stopped.

Niter reaches Maxlter in BR process.

gionmax is out of range for input [cini:cfin]. (
of range for input [cini:cfin].
2

PC

)¥atoms

C¥(

Some gionmax are out

minimum  maximum

) minimum/maximum

The eigenvalue equation cannot be solved. Stopped. It may be because some

atoms are set too close.

displacement

45
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