Erratum for “An Introduction to Fluorescence Correlation Spectroscopy”
Page XII, last paragraph, replace “helping in book’s aims” with “helping in the book’s aims”
Page 1-10, second paragraph, line 4: replace “Weismann” by “Wiseman”

Page 1-10, second paragraph, line 11: replace “advantage as that” by “advantage is that”
Page 2-10, last the equation in Math Box 2.1:

In the book:

(a()b(w)) = pa(H) pp(H)|a=n H? + Pa(Tpp(T)|a=r T?
+ (pa(H)pb(T)IazT + pa(T) pb(H)lazT) HT

Correct is:
(a()b(w)) = pa(H) pp(H)|a=n H? + Pa(Tpp(T)|a=r T?
+ (pa(H)pb(T)lazH + pa(T) pb(H)la:T) HT

Page 3-11, replace “obvious from math box 3.1” with “obvious from appendix 3.1”
Page 3-20, replace “the same experiment as the FCS” with “the same experiment as FCS”

Page 4-4, end of 2" paragraph, replace “such correlator structure” with “such correlator
structures”

Page 4-22, IRF definition:

In book:
“The IRF describes what would be the response of the setup to an infinitesimally short
photon pulse ...”

Replace with:

“The IRF describes the TCSPC histogram if the sample would respond immediately to the
laser excitation without delay, as would be the case for a reflection or a scattering sample.
The IRF characterizes the laser pulse and electronic response of the system.”

Page 4-24, 1%t paragraph, replace “TSPC” with “TCSPC”, 3™ paragraph, replace “TSCPC” with
“TCSpPC”

Page 5-5, math box 5.1, 4™ equation from the top (not really an error, but it can be
simplified):

In the book:
[ [I®IF)CEF([#)CEF([#)S(H)SE)(SC# t)SCH, t + 1)) did7’ +1

G(r) = (CY2([ IICEF (F)S(7) di°)?

Simpler is:



[ [1AIF)CEF(#)CEF(#)(SC(#, t)6C(H#, t + 1)) did7’

(Y2 IF)CEF () d7)? t

G(1) =

Page 5-6, within Mathbox, replace “ration” with “ratio”

Page 5-9, within Mathbox, replace “A solution to the is equation” with “A solution to this
equation”

Page 5-12, replace “of right-hand side” with “of the right-hand side”
Page 5-18, egs. 5.27, 5.28a, 528b: The square in the denominator is formatted wrongly

In the book:

— -1/2
n 2 T\ 1 T !
=1 Kifi(l +TDi) (1 +K2TDi)
G(t) = > + Go (5.27)

N(Z?:l Kifi)

Correctitis:

- -1/2
no.2 T\! T
Liz1 Kifi(l +TDi) (1 +K2TDi)

N(Z?:l ’Cifi)2

(5.27)

G(r) = + Gy

The same formatting error happened in egs. 5.28a and b

Imaging FCS Equations
5.74,5.75, 5.78, 5.79, Match box 5.7 and page 5.68 (imaging FCS equations)

In all imaging FCS equations, there is a minus sign missing in the following exponentials:

a? 2

2 2
In the book: e%o or e*Pt+wo

a

2 2

a

. 2 - 2
Correctis: e "o ore *Pt+wg

a

Page 5-55, Math box 5.7:

In the book:



k2 [ [ [ [IF)CEF#)SE)(SC# t)SCH, t + 1)) dxdx'dydy’ 3

G(T) =
@ (J [ kI ()(C)CEF (7) dxdy)?
—2(x2+xd) —2(y2+y2) —2(x+x'5) —2(y'"+y') G ly=yr)?
(%) [e's} t
ffoa ffoa oI e s e Wo e Wo e o € ZDE dxdx'dydy'dx,dx,'dy,dy,’
B —2x2 -2y2 2
(ffe wE e WG dxdy)
Correct it is:
() = k21§ [ [ J J CEF() CEF(F)(SC(F SC(F, t + 1)) dxdx'dydy’ _
(J [ xIo{C)CEF (¥) dxdy)?
—2(x2+xd) —2(y2+y2) —2(x+x'5) —2(y'"+y') G ly=yr)?
(%) [e's} t
ffoa ffoa oI e s e Wo e Wo e Wo € ZDE dxdx'dydy'dx,dx,'dy,dy,’

—2x2 _ZyZ 2
(C)(ffe w5 e Wo dxdy)
Page 6-6, 1°t paragraph

Replace
“The absence of a term corresponding to the diffusion coefficient D, of the double-labelled
particles in any of the ACFs contradicts the presence of double-labelled particles”

with
“The absence of a term corresponding to the diffusion coefficient D, of the double-labelled
particles in any of the CFs contradicts the presence of double-labelled particles”

Page 6-6, Math box 6.1, 2" equation
In the book:

_G=n?
4Dt

(8Cap (7, )8 Cap (7', t + 7)) = (Cap) —————
8(nDyyT) /2

Correct is:

G
e 4DabT

(6Cap (P, )6C, (7t + 7)) = (Cop) ————3
8(nDyyT) /2

Page 6-11, Table 6.1
In the book:



_ (@akaa + Qp¥ap)(akap + Qokpp){Cap’) + Kaakap(Ca'?) + Kpakpp(CytT)

Gox = eff app app app <BA)
Vil KaalCq) + kpalC ") + (qakaa + qpkpa)(Cypy ) + v
( N
X [%B(Cgpp) + KbB(Q?”) + (qakas + %’%B)(Capp) + VB
B
Correct is:
G = (Gakaa + qpkpa)(Gakap + CIbeBnggp) + KaAKaB<C;pp) + KbAKbB<C;,1pp)
OX - B
VT [aalCaPP) + 100l + @atian + Bprena)CET) + M]
(Bp)|
X [%B(Cgpp) + KbB(Q?”) + (qakas + QbeBngpp) + VB
B
In the book:

“Complex of arbitrary stoichiometry MAaMBB"

Correct is:
“Complex of arbitrary stoichiometry MaaMbB”

Page 6-12, Equation 6.10

In the book:
Nab Nab Ngr ] GOX GOX]
: = max ; max |[—%; —%
min[(Ng + Ngp); (Np + Ngp)] Ng + Ngp ' Np + Ngp Gog  Goy,
Correct is:
Na = max Nap ; Nap = max GOX. GOX]
min[(Ng + Ngp); (Np + Ngp)] Ng + Ngp ' Np + Ngp Go, ' Go,

Page 6-16 and 6-21, math boxes 6.2 and 6.3: P, and Py are not defined; they are actually
defined on page 6-6 in math box 6.1. But it might be easier in future to just mention again
their meaning.

math box 6.2, 2" paragraph, replace “W, and Wy can be written as:” with “Denoting the power
of the excitation lasers as P, and Py, respectively, W, and Wy can be written as:”

math box 6.3, after 4" equation, replace “where G, (1) is a normalized decay of the correlation
function (decaying from 1 at ¢ = 0 to 0 at T = o0).” with “where G.(7) is a normalized decay of
the correlation function (decaying from 1 at 7 =0 to 0 at T = ) and P, and Py denote the
power of the respective excitation lasers.”

Page 6-21, math box 6.3, 1%t equation
In the book:
Gap(7)
[ T Wa@EWp ) (a8 CEEF, 1) + KkpaSCEOHF, £)) (apSCL(F, € + T) + KppSCLOH(F, € + 7)) dPdT
B J WA (ka8 CLHF 1) + Kpa8C2 F 00)AT [ Wy () (ieap CEOP (1) + Kpp8CoC (7, £))dT
+ Gy

Correct is:



Gap(7)
T Wa W) ((qa8CLM(F, 1) + 1 a5CLO (7, 1)) (g SCLOH (7, t + T) + kg 6CLO (7, t + 7)) dTdT

S Wi (kqaSCLF, ) + K54 SCLO (7 0)AT [ W () (kapCLot(F', 1) + KppSCLOH (', £))dT
+G,,

Page 6-29 (not an error), math box 6.4: The transition in the last equation could be more
detailed using:
K;z];:p 4 KI%<CZTR) + KI%(Q?) — 2 pk(pk + 1)<Ct7;)t)
21(CT) + 14 (CY) 2 Py (Cloy

K = (Pr+ 1) Ky

Page 6-33, eq. 6.30c

In the book:
G = (qakaa + qpKap)(qakep + qbeB)<C“,§’p) + KaAKaB<Capp) + KbAKbB<C;;1pp)
OX - B
V)'(eff [KaA<Capp) + KbA<Capp) + (qakqa + QbeA)<Capp M]
(Bg)|
X [%B(Cgpp) + KbB(Q?”) + (qakas + QbeBNCgpp) + VB
B
Correct is:
G = (Gakaa + qpkpa)(Gakap + qbeB)<C§,§”’) + KaAKaB<Capp) + KbAKbB<Capp)
OX -

V)'(eff [KaA<Capp) + KbA<Capp) + (qakqa t+ QbeA)<Capp <BA)]

X [KaB<C PPy + KbB<Capp) + (gakap + QbeB)<Capp) + < B)]
Vg

Page 6-34, eq. 6.31

In the book:
_ (qakaa + qpkap)(@akap + QDKbBNngp) + KaAKaB(<C({) + CIa(Qf)) + KbAKbB<C;lpp)

Go

x B

VT [aa(CD) + 0ulCE) + 10a(CP) + (Gakas + GyienX(CEL™) + M]
(Bp)|

X [KaB(<C ) + qa<CC)) + KbB<Capp) + (QaKaB + qbeB)<Capp) + VB

B

Correct is:
G = (Gakaa + apkpa)(akas + apkpp){Can’) + KaAKaB(<Cc{) + qa(CE)) + Kpakpp(C, ')
OX -

G [aa(CD) + 9alC6) + kpa(CE") + urtan + apmn )€ + 5]

X [KaB«Cc):) + qa(CEY) + kpp(CIPPY + (qakas + Quokp){Cof?) + ( :)]

Page 6-34, eq. 6.32a
In the book:



(€l = pa [AIN, = (CSPP) - . ——Po g
b
Correct is:

1-p
€]y = pq [M N, = (CEPP) — — 2 (cape

Page 6-36, 1° paragraph, replace “(a k,, + B K,.)” with “(a Kq, + B Kp1)”

Page 6-36, equation 6.33
In the book:

OZO' O(p KgL, +o KTL1)(p KgL, t+o KTL2)<Ca;gT

Go =
0 eff a app ( L1)
VA Z 0(p Kgr, to KTL1)<Cngr VL1

a
z z (BL,)
p KgLZ +o KrL2)<C;55r + v :

Correct is:

oZ,, o(pKa L, to KbLl)(P Kar, t 0 KbL2)<C§§fb

7] (BL,)
v |2 z,,:o(p Kar, + 0 00, ) (CS20) +

a

(B,)
> Z(p Kat, + 0 Ko, )OS0, + —
p=00=0

GOA=

Ly
Page 6-36, 2" paragraph, replace “and ¢ red fluorophores b” with “and ¢ fluorophores b”

Page 6-37, 3" paragraph, replace “total monomer A concentration” with “total monomer M
concentration”

Page 7-5, “will provide 100 time larger fluctuations”; this should rather read “will contribute
100 times more to the correlation”

Page 7-14, replace “G()” with “G(0)”

Page 7-21, replace “can produce near diffraction limited probe volume” with “can produce a
near diffraction limited probe volume”

Page 7-21, Synopsis is missing; please insert the following:

Chapter 7
Synopsis
1. Several possible artefacts can be present in FCS data. These can be caused by the
sample, the optical set-up, or by the detector. In most cases, it is possible to



minimize them. In other cases, a proper understanding of the artefacts reduces the
chance of misinterpretation of the results.

2. Measurement of the autocorrelation amplitude can be affected by background, but
in a known and correctable manner.

3. Other artefacts affect the shape of the autocorrelation curve, which in turn affect
the interpretation of diffusive and other kinetics. In some cases, the artefacts cause
obvious distortions so that the ACF can no longer be fit well by any appropriate
model (such as those caused by mechanical oscillations or by occasional traversal by
large particles). These are easy to recognize and are mostly solvable.

4. In some cases, the distortion is not obvious. These can lead to misinterpretations
more easily (such as the distortions caused by “cryptic” photobleaching). However, a
proper set of control experiments, e.g. performing the experiments at different
excitation powers, can usually diagnose such problems.

5. Some other artefacts, such as the problems caused by detector dead time or after-
pulsing, do not affect diffusion measurements. However, if one needs to measure
faster processes, a cross correlation set up can be used to negate these artefacts.

Page 8-12, 2" paragraph: replace “standard variation” with “standard deviation”
Page 8-12, Math box 8.3, 1% paragraph: replace “probability for to” with “probability to”

Page 8-24, Eq. 8.48

In the book:
Xﬁz
F=—
Xﬂl
Correct is:
)(51
F=—3
XMZ
And two equations further
In the book:
2
F=%25 14
X/.Ll
Correct is:
2
F=%5 14
X/.LZ

Page 8-28, 2" paragraph: replace “addition of parameter” with “addition of a parameter”

Page 8-29, 6™ and last bullet point: replace “a Bayes model selection methods” with “a
Bayes model selection method”



Page 9-14, replace “on upper displacement limit” with “on the upper displacement limit”
Page 9-16/17, replace “along two direction” with “along two directions”

Page 9-17, replace “and correlation function differs only” with “and the correlation function
differs only”

Page 9-27, replace “have to be evaluate” with “have to be evaluated”

Page 9-27, replace “second moment of Poisson distribution” with “second moment of a
Poisson distribution”

Page A-7, 1°t equation
In the book:

Ty = At (1+ g) 261 4 ar 2" = e (1+ Z) 2k=1 4 A7 2k~

=ar (1+1+ g)zk-l

Correct is:

Ty = At (1+ Z) 21 a2l = ac (1+ g) 2k=1 4 Ag 2kt

=ar (1+1+ g)zk-l

Page A-7, solution to exercise 6
In the book:
Tmpmae = AT 29%3 = At 211 = 2048.

Correct is:
Ty = At 2913 = At 211 = 2048 Ar.

Page A-12, last equation
In the book:
Go

X
_ (QaKaA + QbKaB)(anaB + qbeB)<Capp) + KaaKap ((Cf) + Qa<CC)) + KbAKbB<Capp)
VXeff [KaA(<Cf) + Qa«:c)) + KbA<Capp) + (QaKaA + QbeA)(Capp (BA)]

X

B
Fas (<C )+ qa(Cc)) t KbB(Capp) + (qaKap + CIbeB)(Capp <V:)l



Correct is:
Go

X

_ (QaKaA + QbeA)(anaB + qbeBXngp) + KaaKap ((C({) + Qa<C(§)) + KbAKbB<Cl(,1pp)

B
VT [kan((CD) + 0atCE) + kadCEPP) + Qarcan + o XCT) + 2]

B
x KaB((Q{) + qa(CS)) + kpp(CyPP) + (qakas + qpkps)(Cay?) + V—B
B

Page A-15, exercise 5, replace “complete dimerisation” with “complete oligomerisation”



