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はじめに 
 
 

ḭ ḭ ṇ ṕSPMṖ ṇ

︣Ḯ ṇ ︣ ︣Ḯ ṇ ︡

ṇ אלצּ ךּ ︣Ḯ ḭ ṇ טּ פֿ

שּ  Ḯךּאל
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ể AFM ṇ  

 
 
 

概要 

 

ṡ ḱ ḱ AFM ṇ Ṣ ḭ ṇ ḭ

︡ ṇ ḭ AFM ṇ ḭ ṇ לּ ḭ

ṇ פּ ḭ ṇ ︣ ṇ ︡ ︣Ḯ 

 

ṇ ḭ ṇ ︡ ךּ ︡ ףּ ḭAFM

ṇ ︡ ךּ ︣Ḯ 

 

ḭ ṇ ḭ אל ṇ ךּ ︡ ︣Ḯ 

 

探針・試料・測定 AFM 像高速相互予測シミュレータのパラメータ設定 

 

ḱ ḱ AFM ṇ ( ḭGeoAFM ︣ ) ךּ

︡ ḭ צּ נּ ︣Ḯ 

 

1. ṇ ḭ ṇ ︡ ḭ AFM ṇ Ḯ 

2. ṇ ḭ AFM ṇ ︡ ḭ ṇ Ḯ 

3. ṇ ḭ AFM ṇ ︡ ḭ ṇ Ḯ 

 

כֿ ṇ ḭ ḭ ṇ

︣ ḭ[Project Editor]ẓ[Setup]ẓ[Component] ךּףּ ḭ

ṇ ︣Ḯ 

1. [Tip]ּף [Sample] 

2. [Tip]ּף [Image] 

3. [Sample]ּף [Image] 

 

GeoAFM ︣ ḭֿכ ḭ ṇ ḭ

ṇ צּ אל ךּ ṇ

ḭקּ ךּ ︣Ḯ︣ ḭ לּ ךּ

ṇּצ אל ︣Ḯ 

 

GeoAFM פּפּ ḭֿכ ṇ

אל ךּ [GeoAFM] ︣Ḯֿכ ṇ

ḭ צּ קּ ︣Ḯ 

 
 ̧ [Show Simulated Image] 
 ̧ [Set GeoAFM Resolution]  

ể AFM ṇ  
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 ̧ [Export Simulated Data] 
 

אל ḭ ︣Ḯ 

 
[Show Simulated Image] 
 

GeoAFM אל ṇ ḭ ︡ ︣Ḯ 

 

ḭףּ ṇ ṇ ḭ פּ ︡

ךּ ḭ אל ךּ ṇ ḭ[Show Tip], [Show 

Sample], [Show Image] ￼ךּ פּ ṇ ︡ ︣Ḯ 

 
[Set GeoAFM Resolution] 
 

GeoAFM ṇ קּ ︣Ḯ

0.1[ẹ] ︣Ḯ ḭ[ẹ] ︡ 0.1 נּ פּ︡ קּ Ḯ

ḭ10[ẹ] ︣Ḯ ḭףּ ḭ2[ẹ] אל ךּ ︣Ḯ 

 
[Export Simulated Data] 
 

GeoAFM ṇ ḭ ︡ קּ ︣Ḯ כḭֿףּ

ḭ [Show Simulated Image]ּצ ON ךּ ḭפּ︡ Ḯ

אל ṇ ḭcube ︣Ḯ 
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Ễ AFM ṇ  

 
 
 

概要  

 

ṡ AFM ṇ (FemAFM)Ṣ ḭ ḭקּ ףּ צּ

︣ כֿ ︡ ḭAFM ṇ ︣

צּ ︣ḮFemAFM ḭ ṇ ףּ ṇ ︡ ḭ

ṇ ︡ ︣Ḯ Ṩ ︡ ḭ

ṇ ḭ JKR(Johnson, Kendall, Roberts) קּ אלכֿ

︡ ︣Ḯ ḱ ︡ḭ

קּ ︣Ḯ 

 

ṇ ḭ ṇ ףּ ḭ ḭ

פּ ︡ ︣Ḯ ḭ ḱ ḱ

ḭ אל Ḯ ︣ ḭ ṇ ḭ ẹ AFM

︣ ︡ ךּ ︣Ḯ 

 

ṇ ḭ ṇ צּ אל ךּ ︣Ḯ 

 ̧ [ ṇ ]  

 ̧ [ ṇ ] 

 ̧ [ ṇ ] 

 

ḭ ṇ ḭ אל ṇ ךּ ︡ ︣Ḯ 

 

連続弾性体 AFM シミュレータのパラメータ設定 

 

FemAFM ṇ ︣ ḭ ￼ḭ[Project Editor]ẓ[Setup]ẓ

[Component] ךּףּ ḭ[Tip]ּף [Sample] ṇ ︣Ḯֿכ

ṇ ḭ[Tip]ּף [Sample] ךּףּ ḭ ṇ צּ ︣Ḯ 

 

￼ḭ[Tip] ךּ ḭ ︣ ṇ צּ ︣Ḯ 

 

Ễ AFM ṇ  
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[Position] [x], [y], [z] ḭ ︡ ︣Ḯ [ẹ] ︣Ḯ

ḭ (Sample) (xy ) ( אל ) ךּ ︣Ḯ

כֿ [Position] ︡ פּ ḭ ( ) ︡ ︣Ḯ 

 

[Rotation] [alpha], [beta], [gamma] ḭ x ḭy ḭz

︡ ךּ ︣Ḯ ḭ 360Û ︣ [degree]

אל ︣Ḯ 

 

[Size] [w], [d], [h] ḭ אל ךּ ḭx ḭy ḭz

אלקּ ︡ ךּ ︣Ḯ 

 

[Property] [young], [poisson], [hamaker] ḭ ḭ ḭ [GN/m2] (G = 

109)ḭ [ ]ḭ ṇ ṇ ṇ [zJ] (z = zepto = 10-21) ︡ ךּ ︣Ḯ

︡ ḭ ḭ ︡ קּףּ ︣Ḯ 

 

 [GN/m2]  ṇ ṇ ṇ [zJ] 

SiO2 76.5-97.2 0.22 50-60 

Al2O3 250-350 0.24 110-150 

Si3N4 320 0.29 140-220 

Au 78 0.44 300-400 

Ag 82.7 0.367 400-500 
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Cu 129.8 0.343 300-400 

 

[ScanArea] [w], [d], [h] ḭ ( )︣ ︡ ךּ ︣Ḯ

[ẹ] ︣Ḯ ︡ [Position] ︡ ḭ[ScanArea] [w], [d] נּ

ḭ ( )︡ ︣Ḯ 

 

[DistanceFromSamples] ḭ ḭ ︡ ︣Ḯ [ẹ]

︣Ḯ 

 

ḭ[Sample] ךּ ḭ ︣ ṇ צּ ︣Ḯ 

 

 
 

[Position] [x], [y], [z] ḭ ￼ ︣ ︣Ḯ [ẹ] ︣Ḯ

אל (Sample) ḭ (xy ) ( אל )

︡ ḭ פּ ￼ ︡ ךּ (x, y, z) ḭֿכ [Position] נּ ︣Ḯ

כֿ ṇ ḭ פּ ךּ אל ︡ ךּ ḭ ךּףּ ḭ

︣Ḯ 

 

[Rotation] [alpha], [beta], [gamma] ḭ x ḭy ḭz

︡ ךּ ︣Ḯ ḭ 360Û ︣ [degree]

אל ︣Ḯ 

 

[Size] [w], [d], [h] ḭ אל ךּ ḭx ḭy ḭz

אלקּ ︡ ךּ ︣Ḯ 

 

[Property] [density], [young], [poisson], [hamaker] ḭ ḭ ḭ

[GN/m2] (G = 109)ḭ [ ]ḭ ṇ ṇ ṇ [zJ] (z (zepto) = 10-21) ︡

ךּ ︣Ḯ 
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אל ḭ[Project Editor]ẓ[FEM] ךּףּ ḭ ︣ ṇ צּ ︣Ḯ 

 

 
 

[Tip] ḭ[Property] ︡ ḭ[density] [spring_constant] צּ קּ לּ

ךּ ︣Ḯ[density] ḭ ︡ ︣Ḯ[spring_constant] ḭ

ṇ ︡ ︣Ḯ 

 

[Sample] ḭ[Property] ︡ ḭ[surface_tension]ּצ קּ לּ ךּ ︣Ḯ

[surface_tension] ḭ ︡ ︣Ḯ 

 

ḭ︣ ḭ[Tip] [density] [spring_constant]ḭ[Sample] [surface_tension]

ḭJKR ︣ ḭ ḭ[ ṇ ] [

ṇ ] ︣Ḯ 

 

[JKR_Position] [ix] [iy] ḭ ︡ ( ) ḭֿכ ︣

[resolution] ︡ ︡ ︣Ḯ פּ נּ x [ix] ḭy

[iy] לּךּ לּ ︡ ︣Ḯֿכֿכ אל xy ךּףּ ḭ[
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ṇ ] צּ ︣Ḯ 

 

[simulation] ḭ ṇ צּ אל ︣Ḯ 

 ̧ [resolution]ḲFemAFM ṇ וֹףּ ḭ ︣ ︣Ḯ

ḭ ףּ ︣ ḭ( )

שּ ḭ ︡ ︣Ḯ 0.1[ẹ] ︣Ḯ ḭ[ẹ]

︡ 0.1 נּ פּ︡ קּ Ḯ ḭ10[ẹ]

︣Ḯ ḭףּ ḭ2[ẹ] אל ךּ ︣Ḯ 

 ̧ [amplitude]Ḳ ( )︡ ךּ ḭ ṇּצ (z

) ︣ ṇ ︣ ṇ ︣Ḯ ḭ

ṇ ︡ ︣Ḯֿכ ḭ[ ṇ ] [

ṇ ] ︣Ḯ 

 ̧ [cycles_per_resolution]Ḳ ( )︡ ךּ ḭ ṇּצ

(z ) ︣ ṇ ︣ ṇ ︣Ḯ

ḭ ṇ ︡ ︣Ḯֿכ ḭ[ ṇ ] [

ṇ ] ︣Ḯ 

 

[OpenMP_threads] ḭ לּ ḭCPU ︡ ︣Ḯ 

 

[simulation_mode] ḭ ṇ ḱ ṇ ︣ ṇ ︣Ḯ[

ṇ ] לּ ḭ[femafm_Van_der_Waals_force] לּךּ

︡ ︣Ḯ[ ṇ ] לּ ḭ[femafm_frequency_shift] לּךּ

︡ ︣Ḯ[ ṇ ] לּ ḭ[femafm_JKR] לּךּ

︡ ︣Ḯ 

 

[Output] [Directory] ḭ ”.¥” אל ךּ ︣Ḯֿכ ḭ

ṇ ḭצּ ︡ ךּ project

ḱ ḱ ︡ ḭ אל כֿ

︡ ךּ ︣Ḯ 

 

ḭmovie.mvc ḭ צּ ︣ ︡ ṇ

︡ ךּ ︣Ḯ ḭfemafm_simulation_image.csv ḭ[ ṇ

] ṇ ︡ ḭ AFM ṇ

︡ ךּ ︣Ḯאל ḭfemafm_simulation_frequency_shift.csv ḭ[

ṇ ] ṇ ︡ ḭ AFM

ṇ ︡ ךּ ︣Ḯ ḭfemafm_simulation_tip_delta_force.csv ḭ[

ṇ ] ṇ ︡ ḭ

ṇ ︡ ךּ ︣Ḯ 



 10 

ễ AFM ṇ  

 
 

概要 

 

ṡ AFM ṇ Ṣ ḭ ṇ ḭ ṇ ḭ

ףּ ṇ ︡ ḭ ṇ ︣

ṇ ︣Ḯ ṇ ḭ AFM ṇ

ṇ ︡ ךּ ︣Ḯ 

ḭ ṇ ḭ ︣ ṇ ךּ ︡ ︣ 

 
 

入力パラメータ 

 

ṡ AFM ṇ Ṣ ṇ

ṇ ḭ טּ ︣ לּ ḭProject Editor LIQ ︣ כֿ ḭ צּ

קּ לּ ︣Ḯ 

 

 
 

ḭ ṇ ךּ︡ ךּ ךּ ︣Ḯ שּקּ וֹ ệ

ṇ ךּ ︣Ḯ 

 
 

（１）流体に関するパラメータ                       

￼ḭ ︣ ךּ ︣Ḯ ḭ ︡ ︣Ḯאל ḭ

︡ ︣ כֿ קּ ︣Ḯ 

 

 
 

 

 

ễ AFM ṇ  
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fluid  Ḳ ︣  

material  Ḳ ︣  

kviscosity  

Ḯ [m2/s]Ḯ ︣ פֿ שּ  Ḯךּאל

    density  

Ḯ [kg/m3]Ḯ 

    impulse 

Ḯאלקּ אל טּ Ḯ [ N/ms]Ḯ 

 

Ễệṹ וֹףּ 0.891ú10-6 [m2/s]ḭ 997.0 [kg/m3] ︣Ḯ 

ḭfl uid צּ ךּ ḭ שּ ︡ אל ︣Ḯ 

 

（２）カンチレバーに関するパラメータ                   

כֿכֿ ḭ ṇ ︣ ḭ ךּ ︣Ḯ 

 

 

 
 
 

bar Ḳ ṇ ︣ ṇ  

material  Ḳ ṇ ︣ ṇ  

density  

 Ḯ [kg/m3]Ḯ 

young 

  ḭ Ḯ [GPa]Ḯ 

poisson 

  ḭ ṕ Ṋ Ṗ 

friction  

  ṇ ( )ḮṕẑṖ 

hamaker 

  ṇ ṇ ṇ ṇ Ḯ [J]ḮṕẑṖ 

ṕẑṖ ︡ ṇ לּ Ḯ 

 

2330 [kg/m3]ḭ 130 [GPa]ḭ

צ0.28ּ אל ךּ ︣Ḯ 

 

ḭ ṇ ḭאל ḭ אל ḭ וֹ ︡ ︡ ︣Ḯ

ḭ ṇ ︡ ︣Ḯ ṇ כֿ לּ
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︣Ḯ 

 

 
 

 
 

structure  Ḳ ṇ ︣  

length  

Ḯ [μm]Ḯ 

width  

Ḯ [μm]Ḯ 

depth 

Ḯ [μm]Ḯ 

angle 

קּ קּ Ḯ [degree]Ḯ ṇ צּ ︡ ךּ לּ

︡ שּ  Ḯךּאל

twist  

︢ Ḯ [degree]Ḯ 

sections  

ṇ ṕ Ṗ Ḯ ṇ

︡ ︡ ︣Ḯ 

 

tip  Ḳ ︣  

position  

וֹ אל Ḯ [μm]Ḯ ṇ וֹ

ḭstructure - length ︢ ︡ שּ  Ḯךּאל

width  

וֹ Ḯ [μm]Ḯ ṇ טּ

0.0 ḭ פּ ￼ ךּ ︡ שּ  Ḯךּאל

radius  

 

twist angle 
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Ḯ [nm]Ḯ צּ ︡ ךּ ︣Ḯ 

 

spotlight  Ḳ ṇ ṇ ︣  

position  

ṇ ṇ ḭ פּ ḭ ṇ

︡ ︣Ḯ 

distance  

פּ ︣ Ḯ 

angle 

ṇ ṇ Ḯ פּ Ḯ 

 

אל ḭ ṇ ︣ צּ קּ ︣Ḯ נּ לּ

ṇ צּ ךּ ḭ צּ טּ ךּ ךּטּ ךּ

ṇ אל שּךּ פּ ṇ ︡ ︣Ḯ 

 
אל ︡ ︣Ḯ 

 
<body> ṇ שּךּ פּ ךּ ︡ ︣Ḯ 

  <section> ֿכ ︣ ḭ 

כֿ ︣  

כֿ   אל ︣ Ḯ 

 

    <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 </sect ion> 

    </split>  

    <split name="outside split">  

      <section> 0.2 0.3 0.4 </section>  

      <section> 0.7 0.3 0.4 </section>  

    </split>  
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<split> ּשּך פּ ךּ ︡ ︣Ḯ ︣Ḯ 

 <section> ֿכ ︣ ḭ 

כֿ ︣  

כֿ ︣  

 
 
 

ṇ ︣ ךּ ︣Ḯ אל

ḭ ︡ ︣Ḯ ṇ צּ ︡ ךּ ︡ ︣Ḯ 

)2sin()2sin(),0( tfAftAHtzH subsubo pp ++==  

 

 
 

motion Ḳ ṇ ︣ Ḯ 

frequency 

 f  [kHz]Ḯ 

amplitude  

 A  [nm]Ḯ 

baseheight  

פּ ṇ oH אל  [nm]Ḯ 

subfrequency 

ṕ טּצּ Ṗ  subf  [kHz]Ḯ 

subamplitude 

ṕ טּצּ Ṗ  subA  [nm]Ḯ 

Dist anceFromSamples 

baseheight ךּ︡ Ḯ 

 

כֿ ṇ וֹ ḭשּ ︡ ḭ

ךּ ṡ (scan)Ṣ נּ ︣Ḯ ṇ ךּ

ḱ ︡ שּ Ḯךּאל נּ לּ ︣ כֿ צּ קּ ︣Ḯ 

 
 
 

（３）試料に関するパラメータ                       

כֿכֿ ḭ פּ

<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> 
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︡ ︣Ḯ 

 

 

 
 

sample Ḳ פּ ︣  

structure  Ḳ ︣ Ḯ 

surface   Ḳ אל ṇ

︣ Ḯ 

section  

ṇ ︣ ḭ 

צּ  אל

כֿ אל ṇ ךּ ︣Ḯ

צּ טּ כֿ ︡ ךּ ︣Ḯ 

 

material  Ḳ ︣  

point   Ḳ צּ ể ︣ כֿ ︡  

young 

Ḯ [GPa]Ḯ 

poisson 

( )ḮṕẑṖ 

damper 

ṇ Ḯ [Ns/μm]Ḯ 

tension  

Ḯ [μN]Ḯ 

touch 

Ḯאל פּ אל Ḯ [nm]Ḯ 

detach 

ךּפּ Ḯאל פּ אל Ḯ [nm]Ḯ 

hamaker 

ṇ ṇ ṇ Ḯ [J]ḮṕẑṖ 

<structure>  

    <surface> 

      <section unit="um"> 0.0 0.0 </section>  

      <section unit="um"> 1.0 0.0 </section>  

    </ surface>  

  </structure>  
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adhesive 

Ḯ [N/m]ḮṕẑṖ 

ṕẑṖ ︡ ṇ לּ Ḯ 

 

ṇ ︡שּ ṇ לּ ḭֿכֿכ young, 

poisson, damper, tension, hamaker, adhesive ︡ḭ touch, detach

DistanceFromSamples ︡ ︡  Ḯךּאל

 

 

<material> ︡ ḭ 3 טּצּ ︣Ḯ 

 ̧ ể צּ ︣ כֿ ︡ 1 ︣  

 ̧ צּ ︣ כֿ ︡ ḭ

︣  

 ̧ צּ צּ ︡ צּ ︣ כֿ ︡

ḭ 2 ︣  

 

1 ︣ לּ ︡ ︣Ḯ 

 
כֿ <point> ︣ כֿ ḭ ︡ ︣Ḯ 

צּ ︣Ḯ 

 

2 ︣ לּ צּ אל

cube ︡ ︣Ḯ 

  <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>  
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פּ ︡ צּ ךּ ︣Ḯ 

 

 

 

（４）計算精度に関するパラメータ                     

כֿכֿ ḭ ︣ ךּ ︣Ḯ 

 

 
 

simulation  Ḳ ṇ ︣  

resolution  Ḳ ︣  

2 ︡ ךּ צּ

︣ ḭ ︡ שּ  Ḯךּאל

 
צּ ︣ ךּ ḭךּ שּ︡ 1 ḭּט ךּ

︣Ḯ 

 

time  Ḳ ︣  

steps_per_cycle  

ể טּ Ḯ צּ ḱ כֿ

︡שּ שּ  Ḯךּאל

 cycles_per_resolution  

ṇ Ḯ 

2 ︡ ךּ 1 טּ

Ḯ צּ ︣ ךּ ḭךּ שּ︡ 1 כֿ

︡ צּ ︡ ︣Ḯ כֿ

︡ ︣Ḯ 

<resolution unit="um"> 0.10 </resolution>  

  <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 </t ension> 
      <touch lengthunit="um" unit="nm"> touch.cube </touch>  
      <detach lengthunit="um" unit="nm"> detach.cube </detach>  
    </field>  

</material>  
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convergence Ḳ ︣  

  criterion  

︣ Ḯể

︡ ḭ צּ ︡ ḭ︣  

criterion
A

AA
¢

- prev
 

טּ ḭ צּ ︡ ︣Ḯֿכֿכ ḭA אל

ḭAprev ︣Ḯ ︡ḭcriterion = 0.0 ︡

ḭ ￼ḭ [cycles_per_resolution] ︡

וֹ ︡ צּ ︡ ︣Ḯ 

 
 

（５）出力ファイルに関する設定                       

כֿכֿ ḭ ︡ ︡ ︣Ḯẑ ḭ ḭ

︣ כֿ קּ Ḯ 

 

 
 

Output Ḳ ︣  

Directory  Ḳ  

height  

ṇ ṕ וֹ Ṗ אל Ḯ 

height_amplitude  

ṇ Ḯ 

twist  

ṇ Ḯ 

tipforce  

צּ ︡ קּ וֹ Ḯ 

delta_tipforce  

- ףּ ḱ Ḯ 

Movie 

קּ ︣ Ḯ 

bar_motion 

ṇ ︣ Ḯ 

 
 

ṕỈṖ                       
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Project Editor LIQ Mode setting ךּףּ ḭ צּ נּ ︣Ḯ 

 
[Number of CPUs] ḭ ︣ CPU קּ ︣Ḯ 

 

ḭ [viscoelasticity] offּפ on נּ כֿ ḭ Ṩ

︣ ︣ כֿ צּ ︣Ḯ 
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Ệ AFM ṇ  

 

構造最適化 AFM 像シミュレータの入力パラメータ 

 

כֿ ṇ AFM לּ ḭ

ךּ ︣Ḯ פּ ︣Ḯ 

 

טּ  ︣  

 ṇּצ לּ אל  

 ︣ ︣  

 ︣  

Ṩ ︡ 

 

︣ ṇ ︣ כֿ ḭֿכ ךּ

︣ כֿ צּ קּ ︣Ḯ 

 

ṡ AFM ṇ Ṣ ṇ ṇ ḭ

Project Editor CG ︣ כֿ ḭ צּ קּ לּ ︣Ḯֿכ

4 צּ ︡ ︣Ḯ 

 

 
 

§ property ṇ ︡ ︣ 

§ value ṇ ( ) ︡ ︣ 

§ unit ṇ ( ︣ ) ︡ ︣ 

§ descriptions ︡ ︣ 

 

ḭ property ךּ︡ ךּ ךּ ︣Ḯ 

 

Ệ AFM ṇ  
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  ṇ  

AFMMode 

פּ פּ Ḯ CG ḭ

CG_RISM ︡ ︣Ḯ 

Tip_ControlḲ ( ṇ) ︣ ṇ  

scanmode 

ṇ ḮConstZḭConstForceḭncAFM-ConstZḭForceCurveḭ

MinForceHeight פּ ︡ ︣Ḯ ︡ ṇ ḭ

ṇ ḭ אל צּ ︣( ể )Ḯ 

ṇ ︣Ḯ 

ConstZ  Ḳ אל ṇ Ḯ אל ︡ḭ

︣ ︡ ︣Ḯ 

ConstForceḲ ṇ Ḯ ךּףּ ḭ ︣

צּ ︡ שּ אל ︡ ︡ ︣Ḯ אל

︣ פּ ”scanarea - h” ︡

ḭֿכ צּאל פּ ךּ

צּ אל ︣Ḯ ḭֿכ

ṇ נּ Ḯ 

ncAFM-ConstZḲ אל ḱ ṇ Ḯ אל צּ

אל ︡ḭ ︣ ︡

︣Ḯ ︣ ḭ ṇ

אל ︣Ḯ 

ForceCurveḲ ṇ ṇ ṇ Ḯּט xy

ḭוֹ ︣ ︡ ︣Ḯ 

MinForceHeightḲ ṇ Ḯ ךּףּ ḭ ︣

צּ אל ︡ ︡ ︣Ḯ אל

︣ פּ ”scanarea - h” ︡

︣Ḯ ḭֿכ ṇ נּ

Ḯ 
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-
scanarea –w

scanarea –d

ResoFreq

SpringConst

TipZamplitude

ThetaStepNumber

-scanarea –h

Movie

-

-

-

-

-

-

-

-

-

Force

Curve

-

-

-

-

ncAFM-

ConstZ

-

-

-

-

-

-

-

-

Const

Force

-

-

-

-

-

-

-

-

-

-

ConstZ

Fz

Fy

-FrequencyShift_2D

Fx

O
u

tp
u

t

TipPositionZ

-EnergyDissipation_2D

-

-

-

-

-

-

-

MinForce

Height

T
ip

_
C

o
n

tro
l

ForceConst

nonElectroStatic

OneWayForceCurve

Log

N
C

_
M

o
d

e
_

S
e

ttin
g

delta_z

delta_xy

-
scanarea –w

scanarea –d

ResoFreq

SpringConst

TipZamplitude

ThetaStepNumber

-scanarea –h

Movie

-

-

-

-

-

-

-

-

-

Force

Curve

-

-

-

-

ncAFM-

ConstZ

-

-

-

-

-

-

-

-

Const

Force

-

-

-

-

-

-

-

-

-

-

ConstZ

Fz

Fy

-FrequencyShift_2D

Fx

O
u

tp
u

t

TipPositionZ

-EnergyDissipation_2D

-

-

-

-

-

-

-

MinForce

Height

T
ip

_
C

o
n

tro
l

ForceConst

nonElectroStatic

OneWayForceCurve

Log

N
C

_
M

o
d

e
_

S
e

ttin
g

delta_z

delta_xy

 

 

 
 
delta_xy 

xy Ḯẹ Ḯ 

delta_z 

z Ḯẹ Ḯ 

NC_Mode_Setting - ThetaStepNumber 

ncAFM-Const Z ṇ ṇ N = 2n + 1 ︡ קּ n (

Ễ n )Ḯֿכ צּ ךּקּ צּ ︡ ︣Ḯ 

 
 

 

ẑể אל ḭצּ︣ שּ︡ אל Ḯ 

 
ể ṇ ︣ ṇ ḮẆ

צּ אל ךּ ךּ אל ḭ ︡

︡ Ḯ 
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[scanarea - h]

A = [TipZamplitude]

n = [ThetaStepNumber]

[scanarea - h]

A = [TipZamplitude]

n = [ThetaStepNumber]

 

 
 

NC_Mode_Setting - TipZamplitude 

ṇ Ḯẹ Ḯ 

NC_Mode_Setting - SpringConst 

ṇ ḮN/m Ḯ 

NC_Mode_Setting - ResoFreq 

ṇ ḮkHzḮ 

NC_Mode_Setting - FreqShift 

nc-AFM-ConstFshft ṇ ḮHz Ḯ 

ForceConst 

Const Force ṇ Ḯ 

   resetStructure_atZmax 

      x,y ךּףּ ḭ צּ טּ ḭ ︣

פּ פּלּ ךּ ︣Ḯyes ︣ ︡ḭno

︣ ︡ ︣Ḯ 

OneWayForceCurve 

ForceCurve ṇ ︣ ḭYes ︣ פּ

ḭNo ︣ פּ פּ

︣Ḯ 

 

 
 

ForceFieldḲ ︣ ṇ  

nonElectroStatic 

Ṩ ︣ ṇ ḮMM3 אל

Ễ nc-AFM ṇ  
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ךּ ḭ6-exp ףּ 6-12 ṇ ṇ

︣ כֿ צּ קּ ︣Ḯאל ךּ

︣ פּ פּלּ ךּ ḭ פּ ︣ כֿ צּ ︣Ḯ 

 
6-exp_LJ_noCutoff 

6-exp MM3 ṇ ךּ ḭ

ךּ ︡ ︣Ḯ 

6-exp_LJ_withCutoff 

   6-exp MM3 ṇ ךּ

︡ ḭצּ︣ 2.3 צּ ךּקּ

ךּ ךּ Ḯֿכ ḭ

︣ כֿ צּ ︣Ḯ 

6-12_LJ_noCutoff 

6-12 ṇ ṇ ךּ ḭ

ךּ ︡ ︣Ḯ 

6-12_LJ_withCutoff 

6-12 ṇ ṇ ךּ

︡ ḭצּ︣ 2.3 צּ ךּקּ ךּ

ךּ Ḯֿכ ḭ ︣

כֿ צּ ︣Ḯ 

ElectroStatic 

Ṩ ︣ ṇ ︣ פּ פּלּ ︣Ḯ 

 

 
 

RISMḲ ︣ ṇ Ḯ 

TypeOfFourierTransform 

ṇ לּ ṇ פּ

פּ Ḯ 

Temperature 

ḮK Ḯ 

NumberOfRadiusBin 
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ṇ לּ ṇ Ḯ2 צּ  Ḯךּ︡

LogRadiusMin 

ṇ לּ ṇ ḭ

Ḯln( /ẹ) ︣ Ḯ 

DeltaLogRadius 

ṇ לּ ṇ ḭ

Ḯ 

VolumeRadius 

ṇ לּ ṇ ḭ

Ḯẹ Ḯ 

Solvent - Molecule 

Ḯ וֹ ︡ ףּ ḭ Ḯ 

Solvent - NumberDensity 

ṕ Ṗ Ḯẹ^(-3) Ḯ 

Solvent _Solvent - InitialBroadening 

︣ ︣

ṇ ḲsḮẹ^(-1) Ḯֿכ ḭ a g ⇔≡⁸

( )[ ]rrqqrc  exp1 )()0( sb gaag ---= אל Ḯֿכֿכ TkB1=b

⁸ aq ≤ gq │ ─ ≢№╡⁸↓↓≢─ │ ™⁹╕√ r

│ ─ ≢№╢⁹ 
Solvent _Solvent - Tolerance 

וֹףּ Ḯ ṇ

כֿצּ ︡ Ḯלּ Ḯ 

Solvent _Solvent - RISMStepMax 

וֹףּ ︡ Ḯ ︡ שּ

︡ כֿצּ נּ ḭ ︣

Ḯ 

Solute _Solvent - InitialBroadening 

Ṩ ︣ ︣

ṇ Ḯẹḻ(-1) Ḯ Ḯ 

Solute _Solvent - Tolerance 

Ṩ וֹףּ Ḯ ṇ

כֿצּ ︡ Ḯלּ Ḯ 

Solute _Solvent - RISMStepMax 

Ṩ וֹףּ ︡ Ḯ ︡

שּ ︡ כֿצּ נּ ḭ

︣ Ḯ 
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OutputḲ אל ︣ ṇ ḮDirectory אל

︡ ︣Ḯ אל ṇ ףּ ︣Ḯ 

Fx 

︣ x ḮNewton Ḯ 

Fy 

︣ y ḮNewton Ḯ 

Fz 

︣ z ḮNewton Ḯ 

PotentialEnergy 

ṇṕ קּ ṇṖḮeV Ḯ 

FrequencyShift_2D 

ḮHz Ḯ 

EnergyDissipation_2D 

ṇ Ḯ Ḯ 

TipPositionZ 

אל ḮConstForceḭncAFM-ConstFshftḭMinForceHeight ṇ

אל Ḯẹ Ḯ 

Movie 

ṇ  

 

ṥ ṇ Ṧ 

É did not find vdw parameter. 

MM3 ︡ ךּ ךּ צּ ךּ ︣Ḯ ḭ ṇ

כֿלּ קּ Ḯṡ ṇ Ṣ Ệ ṡỄḰ Ṣ שּ

 Ḯךּאל

É did not find force field parameter. 

MM3 ︡ ךּ ךּ צּ ףּ ḭ ṇ כֿלּ

צּ קּ Ḯ 

 
 

分子動力学 AFM 像シミュレータの入力パラメータ 

 

כֿ ṇ AFM לּ ḭ

ךּ ︣Ḯ פּ ︣Ḯ 

 

טּ  ︣  
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 ︡ וֹ ḭ ︣ ︣  

 ︣  

Ṩ ︡ 

 

︣ ṇ ︣ כֿ ḭֿכ ךּ

︣ כֿ צּ קּ ︣Ḯ 

 

ṡ AFM ṇ Ṣ ṇ ṇ ḭ

Project Editor MD ︣ כֿ ḭ צּ קּ לּ ︣Ḯֿכ

4 צּ ︡ ︣Ḯ 

 

 
 

§ property ṇ ︡ ︣ 

§ value ṇ ( ) ︡ ︣ 

§ unit ṇ ( ︣ ) ︡ ︣ 

§ descriptions ︡ ︣ 

 

ḭ property ךּ︡ ךּ ךּ ︣Ḯ 

 

 
 

Tip_ControlḲ ( ṇ) ︣ ṇ  

scanmode 

ṇ ḮForceCurveḭConstZḭNC-ConstZḭrelaxation

פּ ︡ ︣Ḯ ︡ ṇ ḭ ṇ

ḭ אל צּ ︣( ể )Ḯ 

ṇ ︣Ḯ 
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ForceCurveḲ ṇ ṇ ṇ Ḯּט xy

ḭוֹ ︣ ︡ ︣Ḯ 

ConstZ  Ḳ אל ṇ Ḯ אל ︡ḭ

︣ ︡ ︣Ḯ 

NC-ConstZḲ אל ḱ ṇ Ḯ אל צּ

אל ︡ḭ ︣ ︡ ︣Ḯ

︣ ḭ ṇ

︣ כֿ צּ ︣Ḯ 

relaxationḲ Ḯ ṇ ︡

ךּ ︣Ḯ אל

”Directory”( ”Output” ) ︡

אל ︣Ḯ 

 
 

-Fy

-Fx

Safety_mode

SpringConst

TipZamplitude

ThetaStepNumber

--xy_scanning

movie_freq

Movie

energy_freq

Energy

FrequencyShift_2D

Fz

O
u

tp
u

t

Initial_Velocity

Temperature

StepNumber

TimeStep

N
C

_
M

o
d

e
_

S
e

ttin
g

delta_z

delta_y

M
D

_
S

e
ttin

g

delta_x

T
ip

_
C

o
n

tro
l

--

-

-

-

-

-

-

-

relaxati

on

-

NC_

ConstZ

-

-

-

-

-

ConstZ

-

-

-

-

-

ForceC

urve

-Fy

-Fx

Safety_mode

SpringConst

TipZamplitude

ThetaStepNumber

--xy_scanning

movie_freq

Movie

energy_freq

Energy

FrequencyShift_2D

Fz

O
u

tp
u

t

Initial_Velocity

Temperature

StepNumber

TimeStep

N
C

_
M

o
d

e
_

S
e

ttin
g

delta_z

delta_y

M
D

_
S

e
ttin

g

delta_x

T
ip

_
C

o
n

tro
l

--

-

-

-

-

-

-

-

relaxati

on

-

NC_

ConstZ

-

-

-

-

-

ConstZ

-

-

-

-

-

ForceC

urve

 
 
 
 
 

ẑể אל ḭצּ︣ שּ︡ אל Ḯ 

 

ể ṇ ︣ ṇ ḮẆ

צּ אל ךּ ךּ אל ḭ ︡

︡ Ḯ 
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delta_x 

x Ḯẹ Ḯ 

delta_y 

y Ḯẹ Ḯ 

delta_z 

z Ḯẹ Ḯ 

xy_scanning 

xy Ḯ 

NC_Mode_Setting - ThetaStepNumber 

NC-ConstZ ṇ ṇ N = 2n + 1 ︡ קּ n ( Ễ

n )Ḯֿכ צּ ךּקּ צּ ︡ ︣Ḯ 

 
 
 

NC_Mode_Setting - TipZamplitude 

ṇ Ḯẹ Ḯ 

NC_Mode_Setting - SpringConst 

ṇ ḮN/m Ḯ 

 

 
 

MD_SettingḲ ︣ ṇ  

TimeStep 

1 טּ Ḯfs Ḯ 

StepNumber 

ể טּ Ḯ 

Temperature 

ḮK Ḯ 

 

[scanarea - h] 

A = [TipZamplitude] 
n = [ThetaStepNumber] 

Ễ nc-AFM ṇ  
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ForceFieldḲ ︣ ṇ  

Safety_mode 

ṇ ṇ צּ ︡ ךּ Ḯ 

stopCalcḲ ṇ ︡  Ḯךּ

setZeroParamḲ ︡ ךּ ṇ ךּ ḭ 0 ︡

︡ ︣Ḯ( ) 

fixMoleculeḲ ￼ ︡ ︣Ḯ 

 

 
 

InputḲ ︣ ṇ Ḯ 

Initial_Velocity 

Ḯ ︡ שּ ︣Ḯ( )

קּ  

 

 
 

OutputḲ אל ︣ ṇ ḮDirectory ḭ אל

︡ ︣Ḯ אל ṇ ףּ ︣Ḯ 

Directory 

︣  

Fx 

︣ x ḮNewton Ḯ 

Fy 

︣ y ḮNewton Ḯ 

Fz 

︣ z ḮNewton Ḯ 

FrequencyShift_2D 

Ḯ אל צּ אל ︣Ḯ 

Energy 

לּ ṇ Ḯkcal/mol  

Movie 

ṇ  

 
 



 31 

代表的なエラーメッセージとその対処法 

 
É cannot open FF parameter file. 

MM3 ṇ אל ךּ ךּ טּצּ ︣Ḯṡ

ṇ Ṣ ể ṡỄḰ ṇ Ṣ שּ  Ḯךּאל

É "TipZamplitude" must be smaller than "scanarea.z/2." 

NC ṇ ” TipZamplitude”ּצ” scanarea.z/2.” ךּקּ קּ ṇ ︣Ḯ” 

TipZamplitude” ︣שּאל ḭ שּ︡ ” scanarea.z” שּקּ ︡ שּ

 Ḯךּאל

É Atom mass is not defined properly. 
É did not find vdw parameter. 

MM3 ︡ ךּ ךּ צּ ךּ ︣Ḯ ḭ ṇ

כֿלּ קּ Ḯṡ ṇ Ṣ Ệ ṡỄḰ Ṣ שּ

 Ḯךּאל

É did not find Force Field Parameter. 

” Safety_mode” ” stopCalc”ּ︡ך ḭMM3 ︡ ךּ ךּ

צּ ךּ ︡ ︣Ḯֿכ ḭ ︡ ṇ

כֿלּ צּ קּ Ḯ” Safety_mode” ” setZeroParam” שּ︡ ” 

fixMolecule” ︡ ṇ שּ  Ḯךּאל

É warning: atom[ID] is unstable. 

צּ ךּ ︣Ḯ” TimeStep” ︣שּאל ḭ שּ︡

רּ︣︡ ךּ לּ ︡ ṇ שּ

 Ḯךּאל
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ệ SPM ṇ  

 
 

Setup タブの入力パラメータに関する注意 

 

ṡ SPM ṇ Ṣ ךּ ḭSetup ṇ ךּ

טּצּ ︣ ḭֿפ שּ  Ḯךּאל

 

§ Component Tip צּ 1 ḭSample צּ 1 ︡ ךּ צּ

טּ ︣Ḯ Image צּ ︡ ךּ ︣ כֿ קּ Ḯ 

 

§ Tip קּ ṇ ḭ 

- צּ  txyzḭּף ḭxyz  

- לּ  ḭ ︣ ṇ ṇ צּ ︡ ךּ  

︡ ︣ כֿ צּ קּ ︣Ḯ ︣ כֿ צּ קּ

Ḯ 

 

§ Sample קּ ṇ ḭ 

- צּ  txyzḭּף ḭxyz  

- לּ  ḭ ︣ ṇ ṇ צּ ︡ ךּ  

︡ ︣ כֿ צּ קּ ︣Ḯ ︣ כֿ צּ קּ Ḯ 

 

ףּ § ךּ PC אל ךּ אל ︣Ḯ 

 

§ ︣ Position, Rotation, ScanArea, DistanceFromSamples

︣ḮProperty ṡ SPM ṇ Ṣ

︡ Ḯ 

 

§ (AFM )ScanAreaṨh ︣ DFTB tipṨ

amplitude 2 שּאל וֹ Ḯ ḭ

︣ 0 ךּקּ ︣ טּצּ ︣Ḯ 

 

§ (STM ṇ )ScanAreaṨh ḭ ṇ ṇ

וֹףּ פּ ךּ ︣ טּצּ ︣Ḯ

︣ אל ךּ ךּ ḭ ךּ

אל (  Ḯ︣ (ScanAreaṨhº¬) – (אל

 
 

 
 

ệ SPM ṇ  
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DFTB タブの入力パラメータ 

 

ṡ SPM ṇ Ṣ ṇ ḭProject Editor DFTB

︣ כֿ ḭ צּ קּ לּ ︣Ḯֿכ 4 צּ

︡ ︣Ḯ 

 
 

§ property ṇ ︡ ︣ 

§ value ṇ ( ) ︡ ︣ 

§ unit ṇ ( ︣ ) ︡ ︣ 

§ descriptions ︡ ︣ 

 

ḭ ṇ ךּ︡ ךּ ךּ ︣Ḯ 

 

 
 

ṇ  

 
mode 

ṡ SPM ṇ Ṣ ṇ ḮDFTB_AFM, DFTB_STM, 

DFTB_STS, DFTB_KPFM, DFTB_BANDּצ קּ ︣Ḯ ḭ

ḭ ḭ ḭ

ṇ ḭ ︡ ︣Ḯ 

title 

כֿ Ḯ צּ קּ ︣Ḯ

︡ Ḯ 
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two_body_parameter_folder 

ṇ ︡ ךּ Ḯ אל

ךּ ︣Ḯ 

 
stm_mode 

STM ṇ ḮConstantHeight ConstantCurrent ּפ כֿ צּ

︣Ḯ ConstantHeight אל ṇ ︡ḭ

ConstantCurrent ṇ ︡ ︣Ḯֿכ DFTB_STM

ṇ ︡ קּ פּ︡ ︡ Ḯ 

 
tipḲ ( ṇ) ︣ ṇ  

 
amplitude 

( ṇ ) ḮDFTB_AFM ṇ

︣ קּ ḮSetup TipṨScanAreaṨh 2 1

ךּקּ וֹ Ḯ 

k_cantilever 

ṇ ḮDFTB_AFM ṇ ︣ קּ

Ḯ 

resonant_freq 

( ṇ ) ḮDFTB_AFM ṇ

︣ קּ Ḯ 

Ndiv - X 

x Ḯ0 ︡ ḭ צּ 0

אל ︣Ḯ STS 0 ︣Ḯ 

Ndiv - Y 

y Ḯ0 ︡ ḭ צּקּ 0

אל ︣Ḯ STS 0 ︣Ḯ 

Ndiv - Z 

z Ḯ0 ︡ ḭ צּאל 0

אל ︣ḮDFTB_AFM ṇ ︣ קּ 1

︡ שּ Ḯךּאל STS 0 ︣Ḯ 
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CG_paramḲ ṇ  ( ṇ ︡ ) 

 
MaxIter 

︡ Ḯ0 ︡ ḭ ︡

Ḯ 

TolForce 

צּ ︡ ︣ שּ ךּקּ︡ Ḯ 

TolEnergy 

צּ ︡ ︣ ṇ ךּקּ︡ Ḯ 

displacement 

︣  

trial_point_number 

︣ Ḯ 

 

 
 

Broyden_paramḲ ṇ  

 
MaxIter 

︡ Ḯ0 ︡ ḭ

ךּ Ḯ 

TolEnergy 

צּ ︡ ︣ ṇ ךּקּ︡ Ḯ 

 
output_eigenvalue 

ṇ ( ṇ ̓ ) ︣

פּ Ḯonפּלּ ︡ ︣Ḯoff ︡ Ḯ 

 

 
FvdwḲ פּפּ ṇ ︣ ṇ  

 
tip_shape 

Ḯpyramidal/parabolic/spherical/conicalּצ Ḯ
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ḭ ḭ ḭ ︡ ︣Ḯ 

height_of_highest_adsorbed_molecule 

 אל

Hamaker_const 

ṇ Ḯ טּ aJ 10^(-18) J Ḯ 

apex_angle 

קּ Ḯpyramidal conical קּ Ḯ 

tip_height 

אל Ḯsphericalאלקּ קּ Ḯ 

radius_of_tip_apex 

Ḯconical קּ Ḯspherical קּ כֿ

ḭtip_height/2שּ צּ ךּ ︣Ḯ 

 

 
feedback_param 

ṇ ṇ ṇ Ḯֿכ ṇ ṇ ṇ צּ

︣ ṇ פּ︡ ︡ Ḯ 

delta_z 

ṇ ṇ וֹףּ ḭ z- Ḯ 

set_point 

ṇ ṇ וֹףּ Ḯֿכ טּ

ḭ וֹ Ḯ ︡ ךּ ḭ

טּ ךּ ךּ שּקּ לּ ︣ טּצּ

טּצּ ︣( נּ ḭ 0.3nA ︡ḭ2000nA לּךּ )Ḯ -

︡ ḭ אל ṇ

כֿ ḭ ︣ ︡

︣ כֿ צּ ︣Ḯ 

TolCurr 

‘set_point’ ︡ Ḯ כֿצּ וֹאל ḭ

ṇ ṇ ךּףּ צּ ךּ︡ ︡ ︡ ︣Ḯֿכ

’set_point’ שּאל וֹ Ḯ 

MaxIter 

ṇ ṇ ︡ Ḯ 

tip_bias_voltageḲ ︣ ṇ ḮDFTB_STM/DFTB_STS קּ

Ḯ( 0 ︡ ךּ ︣) 

 
minimum 

 

maximum 
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Ndiv 

(DFTB_STS ṇ ) ︡ ︣ Ḯ

0 ︡ ḭminimum ︡ צּ ךּ ︣Ḯ STM ṇ

קּ 0 אל ︣Ḯ 

 
Ndiv_kpoints 

(DFTB_STM/DFTB_STS קּ Ḯ) ︣

k Ḯ2 ṇ Ndiv_kpoints ú Ndiv_kpoints

k ḭ ︣Ḯ ︡

שּ  Ḯךּאל

DoS 

ṇ Ḯ 

output_dos 

DoS פּלּ  Ḯפּלּ

minimum 

DoS ṇ Ḯ 

maximum 

DoS ṇ Ḯ 

Ndiv 

‘minimum’ ’maximum’ Ḯ 

electron_temperature 

 

 
 

 
 

tip_charge_neutralityḲ ︣ ṇ ḮDFTB_KPFM קּ

Ḯ ḭשּ︡ צּ ︣Ḯ(

︡ ךּ ︣Ḯ) ּצ ṇ

ךּ ṕ Ṗ פֿ שּ  Ḯךּאל

 
minimum 

Ḯ Ḯ 

maximum 

Ḯ Ḯ 

Ndiv 

︡ ︣ Ḯ0 ︡ ḭ

minimum ︡ צּ ךּ ︣Ḯ ︣ 3

︡ שּ  Ḯךּאל
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translational_vectorḲ  

c DFTB_BAND ṇ אל ︣Ḯ 

 
 

OpenMP_threads 

לּ ︣ CPU  

band_calculation 

︣ ṇ (DFTB_BAND ṇ )Ḯ 

lattice_type 

Ḯ'2D_' לּךּ צּ ךּ ךּ טּ

Ḯ 

band_kpoints 

וֹףּ k ḮN כֿ ︡ ḭkקּ

NúN ḭ NúNúN

Ḯּט צּ ךּ צּ שּ רּ︣︡ ḭ

כֿ ︣ ךּ ︣Ḯ 

כֿ : ṇ וֹ  Ḯךּ

band_ndiv 

אל וֹףּ ḭ אל Ḯ 

 

OutputḲ אל ︣ ṇ Ḯ קּ Ḯ 

 
Directory 

︣ Ḯ צּ אל

אל ︣Ḯ 
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אל ︡ ︣ḮResult ṇ ︡

︣Ḯ ṇ אל ךּ︡ צּ אל ︣Ḯ

אל ṇ ףּ ︣Ḯ 

 
AtomPosition 

ṇ ṇ ( טּ ḭ

ṇ כֿ קּ ) 

Force_x, Force_y, Force_z 

ḭ פּפּ x, y, z Ḯ ︡ ךּ

ḭצּ ṇ כֿ קּ ︣Ḯ( ḭ ḭ

פּפּ ḭ (KPFM קּ צּ(

אל ךּ ︣Ḯ) 

Freq_shift 

ḭ ( Hz)ḮGUI Result ṇ 2

כֿ צּ קּ ︣Ḯ 

EnergyLevel  

ṇ Ḯ ︡ ךּ ḭצּ ṇ כֿ

קּ ︣Ḯ 

TunnelingCurrent  

( nA)ḮGUI Result ṇ 2

כֿ צּ קּ ︣Ḯ ḭ פּ צּ

קּ ︡ ךּ ︣Ḯ 

STM_topography 

STM ṇ וֹףּ )אל ẹ)ḮGUI Result ṇ

2 כֿ צּ ︣Ḯ 

TunnelingSpectroscopy  

( V) ︣ ḭ ( )ḮGUI

Result ṇ 1 כֿ צּ קּ ︣Ḯ 

CurrentVoltage 

קּ ỔṨỡ ṇ ṇ ḮGUI Result ṇ

1 כֿ צּ קּ ︣Ḯ צּ ( nA)ḭ צּ

( V) ︣Ḯ ḭ פּ צּ קּ

︡ ךּ ︣Ḯ 

DoS 

ṇ ︣ Ḯ ṇ eV ḭ

1/eV ︣ḮGUI Result ṇ 1 כֿ צּ

︣Ḯ 

ContactPotential 

( eV)ḮGUI Result ṇ 2

כֿ צּ קּ ︣Ḯ ḭ צּ
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ךּ ︡ ךּ ︣Ḯ 

BandStructure 

Ḯ eVḮ 

 
 

代表的なエラーメッセージとその対処法 

 

ךּ ︣Ḯ 

 

§ Array allocation error; ... Ḳ ףḭּצּ ךּ PC אל

ךּ אל ︣Ḯ ṇ ( ḭ

) ︡ שּ  Ḯךּאל

 

§ Error: cannot open the following file. C:¥( )¥atomsḲ ṇ צּ

two_body_parameter_folder ︡ ṇ וֹ ￼ ךּ

︣Ḯ ṇ ṇ ︡ ︡ C:¥(

צּ¥( ︡ ךּ פּ פּלּ ︡ שּ  Ḯךּאל

 

§ Error: tip data file not found. Stopped.Ḳ צּ טּ Ḯ 

 

§ Niter reaches MaxIter in BR process.Ḳ צּ ︡

פּ אל ︣Ḯ ︣שּ פּ ︡שּקּ

שּ  Ḯךּאל

 

§ qionmax is out of range for input [cini:cfin]. ( )ḭ שּ︡ ḭSome qionmax are out 

of range for input [cini:cfin].Ḳ צּ ךּ ךּ צּ

טּ ︣Ḯ(2 ḭצּ ︡ minimum maximum

פּ כֿ ︡ ךּ ︣)Ḯminimum/maximum

︡ ︡ שּ Ḯךּאל קּ ︡

ṕ Ṗ פֿ שּ  Ḯךּאל

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

atoms are set too close.Ḳ ḭ צּ פּ

אל ︣Ḯ אל צּ ךּאל קּ כֿ ךּ︣

ṇ ︣Ḯ ḭּף ḭ פֿ שּ

Ḯךּאל ḭ ךּ ḭDFTB CG_paramṨ 

displacement ︣שּאל כֿ קּ כֿ טּצּ ︣Ḯ 

 

כֿכֿ בֿ ךּ ṇ ךּ פֿ ךּ︠פֿצּ ︡ ḭּף

ךּ שּ  Ḯךּאל
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