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Abstract STM (Scanning Tunneling Microscopy) is a kind of SPM (Scanning Probing
Microscopy). In the STM simulation, we can make STM simulation images with the first
principle LCAO-DVXa and the tunnel current calculation based on Bardeen’s
perturbation theory. We introduce the simulation result of Porphyrin-Tungsten system as a

STM simulation example in this paper.
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STM(Ssanning Tunneling Microsocopy)
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— f(E) : Fermi distribution function

The Outline of STM Simulation

B Bardeen’s Perturbation Theory of Tunnel Current (rewrite)

Ef
Lunnet ©€ f dE[f(E) - f(E+eV)] A(R, E, E +eV)

— AR E P)=ff o dede @) G T, ) G S(r+R, #+R; E)
- G B)= Z w9 (MY u(r) F(E-Eu)

- Jipig (B) =

® AR E E)=1L iwppiyas Pipip (B) Tigrg (B+eV) Jigiq (R) Jrpyq (R)
~ Gypip(E) = z 1 CupChujq {(TIAW[(B-E) 3+ A2]}
f o drx*p (r—R-K) V() 2 5(r —R)

T: Tip

C: LCAO-Coefficient Matrix

S: Surface i...atom index, p...orbital index
j...atom index, q...orbital index
J: Tunnel Matrix Element, ¥ : atomic oribital
3 : moleculer orbital, V: potential, R: Vector from Surface to Tip
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Tunnel Current in LCAO rep.
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