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1 Second order photon correlation in the presence of LO
photons

1.1 Conventions, etc.

m@:/iEwwmm (1)

E*(w) = E(—w) because E(t) is real valued.
ED )= [[7Ew)e™dw
{E<M@ [ B(w)etdw

EM)(t): positive frequency component.
E()(t): negative frequency component.

E® () = EC)(t).
E(t) = EP(t)+ EC)(1)

1.2 Beat signal
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Eior(t) = E(t) + Ero(t)
ESD(t) = By expliwrot)

I = (EC)(H)EM (1))
Io = |Epl?

Two photon correlation in the presence of LO photons:

(ELES) (E+1ES (¢ + 1) ES) (6) = Ay + As + Ay (3)

where
A = <E(*)(t)E(*> (t+ r)E(+)(t + T)E(”(t)) (4)
Ay = Ito g (1) exp(—iwpoT) + c.c. (5)



Az =2II10 + 17, (6)

with ¢ (1) = (EC) () ED) (t + 71)).

If we Fourier transform the two photon correlation data, then we obtain the
Fourier transform of gM) (1) offset by —wro (and not that of |g™)(7)]). See also
next section.

1.3 Example 1
For a Lorentzian line shape of width § centered at wy,
g (r) = e exp(iwoT) (7)
and thus As is reduced to
A = 2110 g (7)| cos(wo — wro)T (8)
which coincides with the expression in the ref.[1].
1.4 Example 2

Suppose E(t) has two frequency components w; and wy (with Lorentzian line
width §; and d2) with relative intensity o and 3,

g(l)(T) = ae 017l exp(iw1T) + Be %Il exp(iwaT) (9)
then
Ay = 2ILo{ae_61|T‘ cos(wy —wro)T + Be 0217l cos(we —wro)T} (10)

which cannot be written in the form of (8).

2 ¢W(7) and the spectrum

gV (r)= (EO@®ED(t+1))
fi’ooo {fooo E*(w)eiimdw j‘OOO E(w/)ez‘w’(tJr'r)dw/} dt (11)
= 27 fooo |E(w) 2T dw
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