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The following are corrections to errata within the Secondi&a of A Guide
to Experimentsin Quantum Optics.

Chapter 2 - Classical models of light

§2.1.4

Page 17
The second line of Equation 2.1.13 should rea&’2(r, t) = —i[a(r,t) —
a*(r,t)].

Chapter 4 - Quantum models of light

84.1.2

Page 61
In the third line, "ad" should read as.

8§4.3.3

Page 76
In the caption of Figure 4.6, "two" should read three.

§4.4.1

Page 78
In the caption and title of Table 4.1 "Properties of quantum noise" should
be replaced byProperties of coherent states.



Chapter 5 - Basic optical components

§5.1.1

Page 100

In Figure 5.1, all E should be replaced by
Page 106

In Figure 5.3, the 2 labels|2 >, |0 >, and |0 >, |2 >; should be removed
and replaced by the single labe]2 >, |0 >, —|0 >, |2 >, placed in the bottom
right corner.

8§5.1.5

Page 109 _ L
In the section Transfer function for a beam splitter, 6X2 = i(da — §)al

should bedX2 = i(5a — da').

§5.2.1

Page 114
In equation 5.2.5, ¥ should be 2L,

85.3.5

Page 133
In Figure 5.14, the labelsA,,;; and A,.;» should be swapped.

§5.3.1

Page 125

New citation to a note in the chapter 5 references should be serted at
the end of the first paragraph on page 125. The note should read Note that
the definition ofunder coupled andover coupled used here is the opposite of the
conventional definition used for example in the baakers by A. Siegman

Chapter 7 - Photodetection techniques

§7.4.1
Page 186



The paragraph after equation 7.4.5 should read:One of the largest con-
tributions is normally the thermal noise. Consider thedwihg example: for a
DC current of 1 [mA], equivalent to 1 [mW] of power at = 1000 [nm], the
thermal noise at room temperature for an impedance of 50 J@hoha detection
bandwidth of 100 [kHz] isAi(t)2,,,../i. = 4ksTB/Ri. = 4 % 1.381072 «
300 % 105/(50 = 107%) = 3.3107!''. The relative noise which corresponds to
the shot noise for this bandwidth and average poweXii@)?/i- = 2¢ B /i =
2% 1.6107" % 10°/10~® = 3.2107!'. This means that for the given conditions
both quantum noise and electrical noise produce comparalatve fluctuation
Ai(t) of about5 107S.

Chapter 8 - Quantum noise: Basic measurements and
techniques

§8.3.1

Page 213

In the last line of the first paragraph of 88.3.1 thea should be deleted.

In the fourth line of the second paragraph, A, should read§A.,.
Page 214

In Equation 8.3.1 5:% = 5:&135 + h(Q)(SAlaS should read 5All = §AL. +
h(Q)(SAel, anddA; = 0A; = 5A, should readdA; = 5A; = JA,,.

In Equation 8.3.3,6A,, = ‘15‘,?(19 = should readdA; = \1&1(?3)\'

88.3.2

Page 217

In Equation 8.3.6, g,/ex(£2) should read /g(£2.

The first line of paragraph two should read: which describes the action of
the intensity modulator which combines...

The reference toAppendix Kabove Equation 8.3.8 should readd\ppendix
D.

After Equation 8.3.9, h(2) = ne g(2) should read h(2) = \/ne g(Q2).

88.5
Page 229



The caption of Figure 8.18, "A normalized noise transfer spetrum of an
injection locked laser.." should read "A normalized noise spectrum of a free-
running Nd:YAG laser..."

And the last paragraph should be replaced by the following tgt: "The
outcome of these models and of experiments [Har96] is tleathiaracteristic of
the laser intensity noise varies with the detection fregyerThere are clearly
distinguishable regions of frequencies that show diffepgaperties. A practical
example is the locking of two Nd:YAG lasers. One region isteegd roughly
around the relaxation oscillation frequency of the slagetdsee Fig. 8.18). Here,
the slave laser operates effectively like an amplifier fa tioise of the master
laser. Note that if the master laser is quantum noise limitéxl means output
Is considerably noisier than a QNL laser with the same poweha slave laser.
At very high frequencies the output can reach the quantum, linmaintains the
properties of the slave laser. At very low frequencies thaidant source of noise
is the pump source of the slave laser. Different strategies ko be followed to
optimize the system at the different frequencies."

Chapter 9 - Squeezing experiments

§9.5

Page 265
The following should be appended to the caption of Figure 9.2 and for a
finite quantum efficiency < 1.

Appendix D - Calculation of the quantum properties
of a feedback loop

The following is the entire corrected version of Appendix D:

An electronic intensity control system, or electronic mogater, as discussed in
Section 8.3.2, is described by the following set of equation

0Ay = 0Aus+1/9(Q) 6Aq

5Af = Ve SAi +V1—€ 0Avac

0Ae = 1 6A;—\/1=1 §Avac2

6A, = V1—€0Ay—edAua
5Aout = \/7_7 5A0 - \/ﬁ 5Avac3 (1)



Here we are explicitly solving these equations to deriveithaesfer functions for
the photocurrents inside the systeiy { andéel)) and for the output beano(t).
Combining the different parts of Eq. (1) we obtain

5~Ae| = \/7_7 5~Af —+/1-n 5Avac2
= \/7% 0A; + V 77(1_5) 0Avac1 — \/ 1-n 0Avac2
= \/7%5Alas+ V neg(Q) 0Ag + V 77(1_6) 0Ayac1 — vV 1-n 0Ayac2

which leads to the equations for the quadrature
5X1el = \/%55(1&13"‘ V 7769(9) 5X1el+ V 77(1_5> 5X1vac1_ vV1-n 5X1vac2

V7€ 0X Lias + /(1 —€) 6XLyact — v/IT—1 6 X Lyaco
1 —\/neg(2)

and we can now define the open loop gaif2) = /ne g(£2) where we keep
the frequency dependence explicitly as a reminder of theifspproperties of the
feedback system. The operators for the quadratures alveaaino the frequency
dependence of the field. We can now derive the spectrum fantlo®p electric

current as:

X1y = (2)

NeV1as(2) + n(1—e) + (1—n)
1 — /neg(Q)]?
?7€(V1|aS(Q) — 1) —+ 1
1 —h(Q)?

Vig(2) =

3)

In a similar way we derive the spectrum of the photocurrethatoutput of the
apparatus. We start with the field amplitude

0K Louw = /n(1—e) (\/ 9(Q) 0X1e + 5X1|as) — /7€ 6K Lyaci—/1— 1 0K Lyacs
(4)

The spectrum of the outcoming laser beam can be derived stituimg Equa-
tion (2) into Equation (4) resulting in

%L — V0= Xl + (1V/9() — V) X laes
out — 1 — h(Q)

. \/77(1_6)(1 B 77)9(9) 5X1vac2‘|‘ (1 B h(Q)) \ 1- Ui 5X1vac3
1— h(Q)




which leads to

N(1=)V1as(Q) + [1y/g () — /n€l?
11— h(Q)[?
n(1=n)(1—€) g(Q) + |1 = A(Q)]*(1-n)
11— h(Q)[?
1—€ ne(Vias(Q) — 1) + |R(Q)[2
€ 11— h(Q)[?

Vlout( Q) —

= 1+ (5)
This spectrum is obviously, in most situations, above thé_Qiver below. This
result shows the effect of the feedback loop adding vacuusenehich is enter-
ing the system through the unused port of the beamsplitigéraathe detectors.
This is quite different from the predictions of a classidadry. The classical
equations apply in the limit of large noise or modulatiohgttisV1j,s >> 1.



