Poynting vector. Arithmetic mistake
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Expressions for a polarized light beam must be corrected to correspond to results of the papers

All physicists, which consider polarized light beam, start from an expression for magnetic potential A
A =exp(ikz —iot)(ax + By)u(x, y, z), 1)
(see, e.g., Loudon [1] (2.1), Allen et al. [2] (2.9), Zambrini et al. [3] (2)). i(aB” —a"B) = o is usually
identified with the spin in the z-direction (see, e.g., [1] (2.11), [2] p. 299), and

la]” +1B[*=1 )

(see, e.g., [3] p. 1046). Eqgn (1) leads to
E:mexp(ikz—ioat)[iocx+iBy—%z(ocaX +B0,)u, (3)
B = exp(ikz —iot)[-ikBx + ikay +z(B0, —ad,)]u . 4)

(see, e.g., [1] (2.17), [2] (2.10), (2.11)). It iis cozily to set, accordingly to (2), o = —i/~/2, B=1/~/2 fora
right-circularly polarized beam. Then we arrive to

E:coexp(ikz—ioat)[x+iy+%z(iax —o,)ulN2, (5)
B = exp(ikz — iot)[-ikx + ky + (0, +iay)]u/\/§. (6)
These coincide with the Jackson’s expressions [4] (p. 350)
E =exp(ikz —iot)[x + iy +%z(iaX -0,)IE,, B= —iEE (7)
(6}

if E, =ou/~2.

Now let us calculate a time-average flux of energy in the z-direction given by the z-component of the
real part of the complex Poynting vector [4] (6.132)

S=(ExB")/2 (8)
(we set u=1). Inserting (5) and (6) into
<S>=NR(ExB")/2 9)
yields
<S, >=R(E,B; —E,B;)/2=0k]|u|* /2. (10)

Meanwhile all authors write a double quantity : <'S, >= ok [u|* (see, e.g., [1] (3.24), [2] (2.16), [5] (4)), [6]
(6), (9)).

The authors’ mistake is obvious. They ignore the factor % in egn (8). Instead of (9), they write

<S>=(E"xB+ExB")/2 (12)

(see, e.g., [1] (3.8), [2] (2.5), [6] (6), (9)).
<S, >=wk|u|* is a handy expression. So, if authors intend to use o, B-factors in eqns (1), (3), (4), they

have to change u — uv/2 in these eqgns.

I submit these Comments to PRA as a response to a report of Referee G of my submission LG10066
“Calculation of absorbed spin contradicts electrodynamics and an experiment”. The Referee considers
that I must explain which expression for the fields is the correct one and why other authors use the wrong
expression for the Poynting vector.
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