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SPMʢˊː˗˧ʪʨ˖ʻ˧

ǰ

ʨ˖ʻ˧

Analyzer ʲ˧ʪɛ ˂
˘ʦʮʠ˧

ʢˊː˗˧ʢ˒˞ɛ ʲ˧ʪɿ Ʉɓ
ɥ Ɇɸǰ ɛ ɕ ɿ Ɇɸ

SetModel ɕ ɛ ˍʲ˖ ʢˊː˗˧ʢ˒˞ɛ
ɕ ɛ ˍʲ˖ɿ

GeoAFM AFMʢ
ˊː ˗˧ ʢ˒ ˞
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ȸɶǯ ɷɿ ɔ Ɇɸǰ ˦ ˦ʨˀʳˉʪ˧
ɓɘ Ɇɸǰ ɔɜȯɸȹ

FemAFM AFMʢˊː
˗˧ʪ

ȷɵɠ ɛ ɿ Ʉɓǯ̩ ʩȸɶ̄ ʚ̆ ʤʜ˧ ˖
ɛ ɔAFMʏ̩ ʣ˧ɿ ɆɸǰGeoAFMɕɛ ǯȯɸ
ȱɜLiqAFM(tapping) ɕɛ ɔ Ɇɸǰ

LiqAFM  
(tappin
g)

ʖ˞ʬ˗ʻ˧
AFMʢ́

ː
˗˧ʪ
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CG AFMʢˊː˗˧
ʪ

ɘɵɸ ˍʲ˖ɛ CG-RISM
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ʪ
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DFTB SPM ʢ́ ː
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STM(ScanningTunnelingMicroscope)
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Ҧ

STS(ScanningTunnelingSpectroscopy)

AFM(AtomicForceMicroscope)
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Ҧ

KPFM(KelvinProbeForceMicroscope)
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SPMЄЬвй˔Ќ  ЊиНὓ▄Ṑ ͩʹ͵Έͼ
˔ᶨ ʾ֫ Ϭ◦Πϥͩ͞ϱрТж Φ˔

Advanced Algorithm & Systems

Analyzer

GeoAFM

FemAFM

LiqAFM

macroKPFM

CG

MD

DFTB

SetModel

SPMםᾓᵊ Д˔ЌχДЅЌи ФкЈАЂ

ṇᴡᶘ τṁξΨ‰ ῀ AFMЄЬвй˔Ќ

AFMЄЬвй˔Ќ

ׁ ЊТЕЫГзϯиAFMЄЬвй˔Ќ

ЫϼкІϾ˔иKPFMЄЬвй˔Ќ

  Ω ᴟAFM ЄЬвй˔Ќ

◓ ᶘAFM ЄЬвй˔Ќ

◓ SPMЄЬвй˔Ќ

ᾖ◓ЯДи⌠ Б˔и

άχⱢ πψʺᶆЊиНπχ ἷ σ►
Ϭ γνꜘΰοΜϘβʻάϦϣ Ϭʺ

ԁ Ϥ Ϭ ΰοΜθιΦʺζϦϣχ Τϣʺ
ꜛ χ τựΜЄЬвй˔ЄдрϬΣ ό
ΨιήΜ



SPMЄЬвй˔ЌЊиН˔

ЊиН˔ Ṑ

Analyzer
ᾓД˔Ќᵊם
ФкЈАЂ

ЄЬвй˔Єдрχ ʻםᾓ
Д˔ЌϬ ΰοὓ▄ ϒ
Ḋβϥʻ Ἱ χ ρἹ ῟
ᴮϬ βϥʻ
⌠χ ϦТк˔Ўа˔Е

ʾ   Ṑ
ʾЮ˔ϸ˔ᶆּזχSPMםᾓД˔Ќχ ϙ₅ϙṐ
ʾᵊ Д˔Ќχἱּה Ṑ etc.

SetModel
ᾖ◓ЯДзрϽ
Б˔и

ЄЬвй˔Єдрχ ʻ
ρ♯ χᾖ◓  ЯДиϬ⌠ ʻ
⌠χ ϦТк˔Ўа˔Е

ʾ χὫ χ ṍ  ϬⱱμθЯД
иϬ⌠ βϥṐ
ʾᾤˑχᾖ◓Ϭ ⌠ΰοὧḪʾ Ϟ  
Ϭ⌠ βϥṐ
ʾ χЊТЕπЯДзрϽΰθ  χ ϙ₅ϙϞʺ
τ Ϭ ᴥβϥṐ

GeoAFM
‰ ῀
AFMЄЬвй˔
Ќ

ᵔ ψᾖ◓ּפ πψσΨʺЮ
ЋΤϣЫϼкІϾ˔иπχЄЬв
й˔Єдрʻ πσΜΥʺ♯
  ʾ   ʾAFM χ νΤ
ϣʺ▪ϤϬ‰ π βϥʻׁ
ʾ ṓ ʾЊТЕЫЌ˔ οτ
ᴂβϥʻựⱨ πψΚϥΥם
ʻ
⌠χ ϦТк˔Ўа˔Е

ʾ♯ ρ Τϣὓ Ϭ βϥṐ
ʾὓ ρ Τϣ♯ Ἱ Ϭ βϥṐ
ʾὓ ρ♯ Τϣ Ἱ Ϭ βϥṐ
ʾ ˢЀж˔ϿрʺЌрОϼל ◓ˣ

SPM  ЊиН ʾὓ▄Ṑ ʾὓ▄Ⱨ

https://www.aasri.jp/pub/spm/pdf/catalog/case_examples_each_function.pdf


FemAFM
AFM 

ЄЬвй˔Ќ

♯ ΣϢό χ ἹϬ―
ΰοʺЮЋΤϣЫϼкІϾ˔иχ
ᵔ πAFMϱЮ˔ЅϬὓ▄β
ϥʻGeoAFMρχ ʺΚϥΜψ
LiqAFM(tapping)ρχ πᶨ β
ϥʻ
DLVO ЄЬвй˔ЄдрṐ
ᴥ
⌠χ ϦТк˔Ўа˔Е

ʾϸрЎйН˔χ ρ Ϧ τ ᴂ
ʾ ᴥ ʾ ᴥ ˗ Я˔Жτ ᴂ
ʾϸрЎйН˔χẶ Ớ ˢ Ἃ ʺ ṓ ʺׁ
ˣϬ Ψ

ʾЫиЎЀϯ ὓ▄Ṑ
ʾ ˢЀж˔ϿрʺЌрОϼל ◓ˣ
ʾDLVO Ṑ ᴥτϢϤʺЀкϱЖ ׁ χ
ṓ τϢϥ χ῟ᴮΥᾋ Ϧϥ

LiqAFM  
(tapping)
ׁ ЊТЕЫГ
зϯиAFMЄ
Ьвй˔Ќ

ׁ χϸрЎйН˔ Ϭ― ΰ
ννʺЊТЕЫЌ˔ΣϢό
ổ ὉχЌАСрϽЯ˔ЖЄЬв
й˔ЄдрϬ“ΞάρΥπΦϥʻ
◓τֲּבΰθὓ▄πψʺ
Ϭ Μϥρ῟ πΚϥʻ
ӽψ(ׁ )ЊТЕЫЌ˔ʺ‰
◓σςῲ ӤπΚϤʺ►ΜϞβ
ΨИ˔Їψ‰Μρ◘ϩϦϥʻ
⌠χ ϦТк˔Ўа˔Е͍
⌠χ ϦТк˔Ўа˔Е͎
⌠χ ϦТк˔Ўа˔Е͏

ʾϸрЎйН˔χ ρ Ϧ τ ᴂ
ʾ ᴥ ʾ ᴥ ˗ Я˔Жτ ᴂ
ʾϸрЎйН˔χẶ Ớ ˢ Ἃ ʺ ṓ ʺׁ
ˣϬ Ψ

ʾЫиЎЀϯ ὓ▄Ṑ
ʾ ˢЀж˔ϿрʺЌрОϼל ◓ˣ
ʾẄ ᵔ Ṑ Υ ᴥήϦθʻάϦτϢϤʺ
AFM ЄТЕʺӡ ЄТЕχ Τϣʺ♯ χ
брϽ ʺ ʺ‰ή ΥẄ▄πΦϥϢΞ
τσμθʻ(╥―Ɫ )

macroKPFM
Ả♪ KPFM Є
Ьвй˔Ќ

KPFM ЄЬвй˔ЄдрϬʺ˃Ƴ  
ΤϣnmχϷ˔Ѝ˔π“Ξʻẽᵦ

Ϭ Μοʺᾥ ꜗṓᶘχ
ЪГрЄаи ϬᵔΨάρτ
βϥʻ
⌠χ ϦТк˔Ўа˔Е

ʾ ӪχἹ χ Ϭ♯ ρΰο ᴦ
ʾ♯ τ ᴻχ Ϭ◙ ᴦ
ʾ Ӫχӡ χ ᴻϬ ΨάρΥπΦϥ
ʾ (‰ ◓ʺЕЗ˔ ◓)

https://www.aasri.jp/pub/spm/pdf/LiqAFM_tapping_new_functions.pdf


CG
  Ω ᴟAFM  
ЄЬвй˔Ќ

ᾥ ᶘ τϢϥᾖ◓ЯДиχΩ
ᴟὓ▄ʻׁ CG-RISMὓ▄ʻ
╗ ᾒ ỐЄЬвй˔ЄдрṐ
ᴥ ʻ
⌠χ ϦТк˔Ўа˔Е

ʾ╩Ԅ ʾ ЄТЕ ʺТ϶˔ІЫАФ Ϭ
ὓ▄
ʾ ‰ήʺ ԁ χЀрЌϼЕЯ˔Ж ὓ▄
ʾ ԁ ʺ ЄТЕԁ χЍϱЗЬАϼ
Я˔Ж ὓ▄
ʾ ˢЀж˔ϿрʺЌрОϼל ◓ˣ
ʾЁЭʾ‰ ◓ χ ╗ ᾒ Ốᵊ ЄЬвй˔
ЄдрṐ ᴥ

MD
◓ ᶘAFM  
ЄЬвй˔Ќ

ᾥ ᶘ τϢϥᾖ◓ЯДиχ
◓ ᶘὓ▄ʻ
⌠χ ϦТк˔Ўа˔Е

ʾТ϶˔Іϸ˔Уχὓ▄
ʾ╣ⱳᾕ χὓ▄ʺ╩Ԅ ʾ ЄТЕ
τ ᴂ

ʾ͖͛͢ ˵ ♯ ḧχ ῀⌠ τ Ξ♯
χ Ἱấ Ϭ ὓ▄
ʾׁ ὓ▄τ Ξ χ ◓ ᶘὓ▄
ʾ ˢЀж˔ϿрʺЌрОϼל ◓ˣ

DFTB
◓ SPM

ЄЬвй˔Ќ

◓ ᶘὓ▄τϢϥ ρЕр
Ки χὓ▄ʻSTM/STS,AFM,  
KPFMτ ᴂʻKPFMψϢϤם
τᶈ ΰθΜʻ
ІСр ớ ₰ἷЕрКиᾒ Ố
ЄЬвй˔ЄдрṐ ᴥ ʻ
⌠χ ϦТк˔Ўа˔Е

ʾAFM ʿ ʺ ЄТЕ Ϭὓ▄
ʾSTM ʿ‰ήԁ Я˔ЖχЕрКи Ϭὓ▄
ʾSTM ʿ ԁ Я˔ЖχЕЪϽжТϰ˔ Ϭὓ
▄
ʾKPFM ʿộ ӡ₯ Ϭὓ▄
ʾ ớ ʺṟ ₤ χὓ▄ᴦ(KPFM)
ʾ ◓ χֲốϬ― ᴦ(STM)
ʾ ˢ Ж˔ОрЕˣ
ʾНрЖ  ὓ▄Ṑ Υ ᴥήϦθʻPHASE/0ρχ
ὀ֫ Ϝ♪ τ ϦοΜϥʻ(╥―Ɫ )

ʾІСр ớ ₰ἷЕрКиᾒ ỐЄЬвй˔
ЄдрṐ τϢϤʺІСрЕкИϼІ ϒχ
ᵫϜ♪ τ

https://www.aasri.jp/pub/spm/pdf/usage_dftb_band.pdf


SPMЄЬвй˔Єдрὓ▄Ṑ Ϭʺ► ʾ֫ ⱳᾕπᴞ◦Πβϥ῟ᴮˢ
г˔Ѓיּ Ṑ ʺὓ▄ם“Д˔Ќ ↄϙ (г˔Ѓ )Τϣὓ▄
ᵫ◐ᴦ ʺ ͒͐РАЕ ᴂʺDFTB► ᾕ ͕͒ ằσςˣϬ ήδϥʺ
ITϱрТж

SPMЄЬвй˔Ќ˔ ῖḊФжАЕТ϶˔Э

►τͨͥ͢ЄЬвй˔Ќχיּ ʾ֫ Ϭ ṍḧχ
π ήδϥʺ ẉϬ ήδϥʺ[ͨͥ͢ г˔Ѓיּ Ṑ ]ʺϬἇ

▄χθϛχ╥―ὓיּ ᾁ┤Ч˔Ѕ

Ṑ ᶨ ϹϱЖ

SPMЄЬвй˔Ќψʺ ЄЬвй˔ЄдрὫᴮρםᾓᵊ Д˔Ќχ ᶓϬ ԁχФ
жАЕТ϶˔Э πםᾝβϥʺ ᵦ  ᵰΰΪ Ṑ꞊ ЊТЕϳϴϯ

ᾋΤΪχSPMםᾓᵊ Τϣʺᾖ◓χ χ Ϭ πΦϥʺ
ρψԁ ϬᵊβϱЛЦ˔ЄдрΥ ήϦϘΰθ

SPMs ⌠ἷФк˔Уᾒ ỐˣЄЬвй˔Ќ/ ṛὓ▄Ṑ

( )

( )

( )

( )

https://www.aasri.jp/pub/spm/about_spm.html
https://www.aasri.jp/pub/spm/SPM_new_beginner.html
https://www.aasri.jp/pub/spm/SPM_new_beginner.html
https://www.aasri.jp/pub/spm/mail/mail20170228.html
https://www.aasri.jp/pub/spm/mail/mail20161102.html
http://www.aasri.jp/pub/spm/mail/mail20170811.html


SPMЄЬвй˔ЌχЎв˔ЕзϯиʺЫИвϯиʺϹϱЖУАϼ χЖϺвЮрЕ
ψʺάκϣτϘρϛϣϦοΜϘβ

SPMЄЬвй˔ЌψʺΚϣϠϥг˔Ѓχ χθϛτʺЖϺвЮрЕ χ τם Ϭ
ϦοΜϘβ

SPMЄЬвй˔Ќ ⌠ЗРЄІГЭ

SPMЄЬвй˔Ќᶨ ϹϱЖ

SPMЄЬвй˔Ќ ⌠ЗРЄІГЭχέ ᵒ

SPMЄЬвй˔Ќ ⌠ЗРЄІГЭϬ►Πωʺ ϛοχ πϜʺל  τ
ΠοΜΨιΪπʺЄЬвй˔ЌΥḛ τέ ΜθιΪϘβ

SPMЄЬвй˔Ќχ►Μ ʺ Σ♯ΰὓ▄χέӛ

SPMЄЬвй˔Ќχ σЀрЈФЕχ ΥάκϣτϘρϛϣϦοΜϘβ

SPMЄЬвй˔Ќχ › σОрТйАЕΥʺάκϣΤϣέ τσϦϘβ

( )

( )

( )

( )

( )

https://www.aasri.jp/pub/spm/spm_simulator_help.html
https://www.aasri.jp/pub/spm/assistant/SPM_Simulator_assistant_top.htm
https://www.aasri.jp/pub/spm/mail/mail20161102.html
https://www.aasri.jp/pub/spm/pdf/SPM_operational_procedures_p34.pdf
https://www.aasri.jp/pub/spm/pdf/spm_howtouse.pdf
https://www.aasri.jp/pub/spm/pdf/catalog/imagepamphlet/SPM_ImagePamphlet.pdf
https://www.aasri.jp/pub/spm/pdf/catalog/imagepamphlet/SPM_ImagePamphlet.pdf


Analyzer SPMםᾓᵊ Д˔ЌχДЅЌи ФкЈАЂ

Ἱ ʾ ֲố Ạ SPMםᾓᵊ Ϭᾕτΰοʺ Ἱ Ϭ“ΜʺϷзЅЗиSPM

Τϣ τϢμο αθϯ˔ГϰТϮϼЕϬ Ạβϥ

Ἱ

Ἱ Д˔Ќ

Ἱ Д˔ЌϬ◙ ΰο
ֲố Ạ

ʺᾓД˔Ќψם Ằ ᶘʺ ▀Ṫ ᾆẕ ʺṁ Ὁ ʺЫϱϼк∙ ᾆẕἪʺ  ễ ϢϤ ằ



Ἱ ʾ ֲố Ạχ ⌠χ ϦAnalyzer

г˔ЃψʺϘγʺSPMםᾓϬΰοםᾓᵊ Д˔ЌТϮϱиϬ ӪΰϘβ

Analyzerπםᾓᵊ Ϭ ϙ₅ϙϘβ

ᾓᵊם Д˔ЌТϮϱиψʺSPM Τϣ ήϦθНϱЗзἹ꜠χТϮϱиπ
 ΜϘδϭ
Analyzerψ︠ SPMЮ˔ϸχТϮϱиἹ꜠ϬЂЪ˔ЕΰοΜϘβ

Analyzerπ Ἱ Ϭꜛ ΰϘβ

Analyzerπʺ Ἱ ТϮϱиχ ϬᾕτʺϷзЅЗиχSPMםᾓᵊ
Τϣʺ χἹ τϢμο αθϯ˔ГϰТϮϼЕϬ ẠΰϘβ

Ω τʺ χ♯ Ἱ Д˔ЌΥ ϣϦϘβ



GeoAFM ṇᴡᶘ τṁξΨ‰ ῀ AFMЄЬвй˔Ќ

ρ♯ χ ◓  ΤϣAFM Ϭ

Tip: Cone shape

Sample:

Myosin V (PDB: 2dfs)

Ỳ ᶘ Ῥᾆẕӽ ᴬᶘὉχӗ
ễ ρᾥⱬ ` ễϣχᾆẕ

Ͻи˔Фψʺ ᵦΩ‰ χ‰ ᾖ◓
ḧ ᾒ ỐϬᵫ ΰʺϯϼЎрТϰж
ЮрЕτלμο ΨЬϷЄрͫ ◓χ

ΜϬ ‰ᵔ ╖ֲβϥάρτ
ᵦπ ϛο ῞ΰθ
http://www.jst.go.jp/pr/announce/20101011/

GeoAFMτϢϥЄЬвй˔Єдр

GeoAFMχЄЬв
й˔Єдрᵊ Ϭ
Analyzerπ βϥ
άρϜᴦ

‰ ◓ЬϷЄрVχAFM ЄЬвй˔Єдр

Experiment
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