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Derivation of Eq 23

The Approximation of Eq 23 is described. In the usual SPR experiments,
k, > [k}| is satisfied so that Eq 21 is simplified to

np%sin B =K., (S1) |
where k. is given in Eq 19. When ¢/ >>¢, |/|>>¢/ and k.|>>¢/, Eq S1 is

transferred to

3

SinBgp, = I | (23)

where the complex refractlve mdex n, +iK, ,/ . isused.

Derivation of Eq 25
The approximation of Eq 25 is described. Two approx1mat10ns of k; and k;

are required to estimate v. In the following calculations, we use the relation of
n, + K E‘/Es and assume that ¢! >>¢!, Is,'nl >>¢!! and Isjnl >>¢!. Approximations
of k; in Eq 19 are given by
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On the other hand, approximations of k&, in Eq 20 are given by
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It is noted that Eqs S4 to S6 are equivalent to
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Eqgs. S2 and S3 finally give the approximated value of m as follows
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