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Boundary Element Method for Aharonov-Bohm System - evaluation of Green function -
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Although the vector potential currently considered till then to be on mathematical expe-

dient, it affects on quantum states, especially the phase of wave functions, and Aharanov

and Bohm predicted in 1959 that it could be observed. Recently it was reported in
the Physical Society of Japan 60th Annual Meeting that the boundary element method
(BEM) was applied to an AB system having a singular line magnetic flux. The method

was formulated by means of the exact Green function of the system. However, there is a

problem in the calculation accuracy of the Green function, and the calculation accuracy

of BEM. The present paper discusses the method of calculating the Green function and

the calculation accuracy in detail.
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Fig.1 [Illustration of a screw dislocation.
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Fig.2 (r—rg)-dependence of Npax securing the convergence
for ro =10, ® =0 and o = 0.
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Fig.3 (r—ro)-dependence of Nyax securing the convergence
for ro =10, @ = 0 and a = 0.
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Fig. 4 @-dependence of Nmax securing the convergence

forrg = 10, r = 11 and « = 0.
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Fig.5 ¢(Nmax) forro=1,r=1.1, ® =1 and a = 5/13.
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Fig.6 g(Numax) for ro =1, 7 =1.01, ® =1 and a = 5/13.



Table 1  g(Nmax) Dl & BHE AR D B (ro = 1.0, r = 1.002, @ = 0)

® =0.0
Nmax 9(Nmax)
1000 0.99999900000025 — 3.99896792743866764
1500 0.99999900000025 — 4.0218140337059654
B R 0.99999900000025 — 4.0301420213147364
FORTRAN (1000) (0.999999,-2.86321129)

|®| = /2
Nimax 9(Nmax)
1000 0.5583635990604601 + 0.3452575305270344
1500 0.5583635990604601 + 0.3452899972541529i
B o 0.5583635990604602 + 0.3453005658712882i

FORTRAN (1000)

(0.558363599,0.339411639)

@ =
Nuax 9(Nmax)
1000 0.22273745900265615 + 0.5105455099502094
1500 0.22273745900265615 + 0.5105780272624263:
B AR 0.22273745900265643 + 0.51058860999804874

FORTRAN (1000)

(0.222737459,0.516414218)
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Fig. 7 g(Nmax) for ro =5, r =5.01, ® =1 and a = 5/13.
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Fig.8 |f(s,®)| for ro = r = 0.001 and a = 0.

Fig.9 |f(s,®)| for 7o = = 0.001 and « = 0.5.
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