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Fig.1 Physical image of antenna resonance

a, real rough metal surface; b, abstracted antenna resonance model

BRI TFERH, KR4SRI KR

=1
do = A oy

R, do AREBER AR TR T, Ana AT HER F
BOSRREK. BAEXFHELT,. SBAKME P bR
FRERE S, FURHERTENNTBERNRRHERE
=, 718

A = A/ VE )
F, b WAFAREESFHEL, & WREBRFIRRON
B BRI ELE, BORXRADORAB

dy = %Ai/\/e—[l) (3

ARFTARA, — N HERGREN SRR Q WA H
FRNERGBEZHE, ST TXFER, Bl
Q=¢&(w/d(w
Kb, & NRBBFRERNOTBERNBRE.
WG R IR A CB) d=d,)Ft, BEREIRIEESE
IR Q. FEIAFEG SHEDLGHESZ A REIRTFH
R, HIERe SR E SRR T (B0 N
Er & Qz 4 Qf
Hd,
& () & (w)
Q=g =
TRIAR i s 2RISR FASHEG Sty EE. B
i A5 ELS

iad ol Il Peros

EFR (dF ), R TFRT5ERFAFZRMNBHEXER
FECHER, M@WRTUERRA
& &
Er=~ | do—d\’ o do—d\? (5)
{(——do )Q%l} {(——do )Q?-H}

AH, dy = %/\i/ VeElw)s do = %As/ Ve w), Q =
dlw) o _edlaw)
&lw)’ &w)’
MERFPAFN, Bd ~d, ~diRESLER, W
GIRAB (DR, '
MRBRITAMBEFFTIRKN ¢ (w), o) ZFAREHAR
B, SRR E G RIEXHHEAEAR o BIARBEE K
KOTHHEREAF, ORBADTSEESERETAMRRE
R ER AR R AR, B TXMERNBREEE#ESN
g, FRLAGSE AT LA B AR A g £,
RTFERPREE T XA B ERNFTER, 7N Drude
B iy i TR ES U FE 2 A A RS 3

2 2
€!{=€1~€(:€1+4n’21~j{%?—1 (6)

[E’l’(aﬁ)}z . [M]Z @

2
b —— _ — _ wpT
S =a—d =4 E D

HA e e AHREBHEAEHERYLWAER, o,
RERFTHHBR TN B EBRARNLBHER, o FE
HEE TEIRTRE, « hEHIEBRHE .

2 MXRBHHITTE

2.1 ERENBEHNLN  MET &
AL & BT E » FEX RS L HHHSB
i,
a=n —F €)]
& = 2k )
A ERFA n, kEH7] B CER19], CUEBRE 1A 7,
kAHR— BRI BER SO
2.2 SREHESETFELRITE o,

— [_Né
we 4t mey

Hob, NG E SR TR, T8,  Hh TR,
m R TR
BT o W KM % o DT o, B, SRESH
PERR, B ST HAE MM AN A R s % o 33
B, SRESHESR: % o KT o, BEH o, B, £RE
PSR,
2.3 WM ¢ |
- MOV R 185 900 2% 4 OB BE . R ) 95 4148 2600,
% LREETH Fe, Co, Ni SH 2R MM HH A « 13
{E[zo] .




B3l ik S o 465
Table 1 Relaxation time of the three metals 5
Fe Co Ni
/1075 5 9.12 12.3 11.3 7
6 Fe
. 5 Ni
3 WRETHIHHLER g o
3
RINBBTRARFZLAMEES T 1 010 em™ FAEE 2
(BF: il —w)=0.125 eVOHAT T EIKIHE. B 2 BHELL 1
Wocfhnt, HIBA T Er AASDLRERBEIRXE. B0, BRI 0
RERARAMEBRAEFAHELLINKIEET 0. 89 eV AFHGEE ) 100 200 300 100
d/nm

B, FRTE TRERN Er AIREHEEZ MHKR, L
A 3.

8

7

6

5 Fe
‘L};'-
é" 4 Ni

3 Co

2

1

05 10 15 20 25 30 35 40
hv/eV

Fig.2 Dependence of enhancement factor on different exciting
energies of the three metals at resonance
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Calculation of the SERS Enhancement Factors of Pyridine Molecules
Adsorbed on the Substrates of Fe, Co and Ni Using Antenna Resonace
Model
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Abstract The theory of antenna resonance model is a theory advanced in the investigation of the mechanism of surface enhanced
Raman scattering. In the present paper, as a representational example the authors have calculated the enhancement factors of the
vibrational mode 1 010 cm™ of pyridine molecules adsorbed on the metal substrates of Fe, Co and Ni through this model. The
dependence of the enhancement factor of Raman scattering on different incident energy at resonance was studied and that on
surface roughness of the three metals with the excitation of 0. 89 eV was brought forward. As a result, the enhancement factors

in visible region are small, but they are rather large (10*-10") in infrared region.
Keywords Surface enhanced Raman scattering; Enhancement factor; Antenna resonator; Transition metal
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