Discerning the origins of the amplitude fluctuations
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Assignment of Raman lines

Table 1: BT indicates Benzene Thiol; this molecule is chemisorbed dissociatively onto gold
NPsand SERS spectraarerelated to benzenethiolate which isthe speciesbound to gold viaits
sulfur atom ( from ref [17]).Citrate species indicate either adsorbated citrate (1) or its main
oxydation product namely, acetone dicarboxylic acid (I1) (from ref [15]). s, m, w indicate
relative intensities as strong, medium and weak, respectively

SERS Spectra Relative Possible

from Fig.2c Intensity species

and Fig.4(Q) assignment

Raman shiftcm 1)
1700 m Citrate speciefl)
1620 m Citrate specie@l)
1580/1560 m Citrate specie@+ll)

1540 s BT
1485 m-w BT
1450 m-w  Citrate specie@+lI)
1410 m-w Citratespecies (ll)
1350 m-w  Citrate specie@+ll)
1300 m Citrate specie@+ll)
1250 m-w  Citrate specie@+lI)
1200 m Citrate specie@+lI)
1130 m-w  Citrate specie@+lI)
1095 m-s BT
1020 m-w BT
992 m-s BT
950 m-s  Citrate specie@+lI)

Statistical treatment of spectra

The probability density functionp, (A,) of the photon rateg\, were estimated experimentally
for each wavenumbaer. Histograms were built using a bin numbedefined by the root of the
numberN of acquired spectra and bin siz&8,, obtained by the intervals between the minimum

Anmin,v and the maximun\nax v of the photon rates.
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pv(Ay) are defined by the number of evemis(A,) having its photon raté\, comprised in the

interval betweem, andA, + AA, and divided by n andA,,.

ny(Av)

pV(AV) = AAVn
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Hence, the integral gb, (A, ) over the entire range of photon ra#sis equal to one. The variance

o2(A,) is used to describe how fa, (i) lies from the mearA,)

n
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The relative standard deviati®®SDwas used to express the chance occurence of the Raman line.
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L og Logistic distribution

The log logistic distribution is similar in shape to the lngrmal distribution (geometric Brownian
motion) but is used to describe heavier tails. The log-kgdistribution, sometimes known as the
Fisk distribution, is encountered in a variety of fields (e@my, biology, physics) to analyse life
time data. The log-logistic distribution was applied swsfally to describe a process that is the
product of a number of variables of small amplitude, namedyattempt to describe the process
as a coupling between the substrate properties (EM fieldeatrein tunnelling) and the molecular
Raman scattering. The two-parameters log logistic distioin is described by its theoretical power

density functionpihequ (Av).
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and its cumulative density functidfneqy (Av)

1

(1+75)7F ©

Ay
Fheav (Av) = Z Ptheav (J)AAy =
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a is a scale parameter that corresponds to the median of tiréodi®n (i.e. the value oA,
havingF (Ay)=0.5). Note that the median is less sensitive to the extreathees compared to the

mean.q, is obtained by the following relations :
ay = ——(Av) 9)

whereb is obtained by solving the equation :

2b b?
RST = G~ sinb (10)
The shape parametgy can be deduced from b
m
By = b (11)

Whenp, is high,a, tends to(l,). Note thata, tends to the infinity whe8, approaches the value

of 2.



