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D ue to the presence of an adsorbate layer on a nanoparticle, electron scattering will

be anisotropic, and the diagonal components of the dielectric tensor of such a e e (1)
composite nanoparticle will have the form (1), where B, = (R./ R)’ is the volume eV +2e B (<" -<)

content of the metal 1in the composite particle (R, 1s the radius of the metal core, R 1s the :
radius of the entire composite particle), €. is the dielectric constant of the adsorbate, and the e,V =e - e fi’ - (2)
components of the tensor of the dielectric constant of the metal core within the framework of e
the Drude model have the form (2). Here €” is the contribution of the crystal lattice to the Oy gy oyt (3)
dielectric constant; o, — frequency of volume plasmons; wis the frequency of the incident o,
electromagnetic wave, and the expression for the effective relaxation rate has the form (3). Vs = Ve R (4)
In the ratio (3) v, 1s the rate of bulk relaxation, which for each metal 1t 1s fashionable to (o YT 2v o 2v2 Y
consider as a constant value; sgand y_, — rates of surface relaxation and radiation e Z(Xp] [=—smn v el (“COSV_S] (5)
attenuation. Note that for relatively small particles, the value v, canbeneglected. ) )

The rate of surface relaxation can be written as (4). O i Ve (6)
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Where v, 1s the Fermi speed of electrons, (5) 1s an effective parameter that describes the VR
degree of loss of coherence during scattering of electrons on the surface of a nanoparticle, ) netuce _ g @y /1 () (7)
v. =v,./2R_1isthe frequency of individual electron oscillations. TV €7 42e,

The last term 1n formula (3) dqscribes the relaxation processes caused by the presence of e 3 [142¢, ’ ()
the "metal - adsorbed layer" interface (6) where the frequency dependences of the o g (ew +2emj | (8)
coefficient .~/ "™ are determined by formulas (7,3). o,

In formulas (7) and (8): 6, = 64w.0/3nn_v, (n,— concentration of electrons, O — a number /)= Jh AE[ET 0, (E+ho)+(E+ho)le, ()] (9)

that depends on the symmetry of the adsorbed resonance state, O = 0,2 for s- and p_-states,
0 = 0,33 — for p- and p -states); o, = €/h (¢, — Ferm1 energy); n, — surface density of
adsorbed atoms; m,, — frequency of SPR, a (9 — 11) 1s the local density of states around the 1 2 (11)

adsorbed atom (molecule); € and I', — amplitude and width of spectral lines, respectively; d 0,(¢) = T (e-s,) +(T, 2)
is the distance between the center of the adsorbed molecule and the image plane. ) )

(o) 2n12€0 (edY f dEo, (E)o,(E+ho)  (10)
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Infig. 1 shows the frequency dependences of the real parts of the diagonal components of the dielectric tensor of a spherical Au particle covered with a
layer of oleylamine. At the same time, the dependences Reec'a';(hoo) are qualitatively similar to similar dependences for metallic spherical nanoparticles

covered with a layer of a conventio nal dielectric. This similarity consists in the presence of two extremes and small-scale oscillations in the infrared part of
the spectrum due to the manifestation of kinetic effects, as well as 1n the same nature of the maximum shifts with increasing particle radius and outer layer

thickness. Regarding the dependence Ree (7 m), we note that in the visible part of the spectrum, this value slightly decreases with increasing frequency,

while 1n the infrared region of the spectrum, these dependences have several minima and maxima.
The frequency dependence curves of the imaginary parts of the diagonal components of the dielectric tensor of the particle are Au@OAm shown 1n

Fig.2. As 1n the case of dependency dependencies Imec'c'g(hoo) are qualitatively similar to similar dependences for metal-dielectric nanoparticles. Thus, an

increase 1n the size of the metal core results 1n an increase 1n the magnitude max(Imeé) and their shift to lower frequencies. As for dependencies Imeg(hm),

1t 1s necessary to note a weak dependence on frequency 1n the visible part of the spectrum and a complex dependence (the presence of oscillations) 1n the

infrared region.
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