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Coherent control of plasmon wavepackets by ultrashort near-field pulses

Nishiyama, Yoshio
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I am aimed at observing and controlling the dynamics of the plasmon wavepacket in
noble metal nanostructure by ultrafast time-resolved near-field optical microscopy. | developed ultrafast

near-field microscgpﬁ that makes It possible to observe plason wavepacket and achieved ultrashort
near-field pulse with 15 femtosecond duration. I realized the experimental observation of the wavepacket

dynamics composed of multiple plasmon modes for the first time by aﬁplying time-resolved near-field
measurements into a single glod nanorod. | also demonstrated that the wavepacket dynamics is controllable

by time-resolved imaging based on pump-probe scheme.



20fs

TPI-PL

20fs

€Y

1
(17fs - 15fs)
TPI-PL
aERE
N T4—R ol
Ly i e
EESTO—7

1 A
Tt (B8O ~100 nm)
N T U8 (2 /8vF)

Ti: Sapphire laser
(~800nm, 12fs)

@

10fs
2(a
2(b
5
2
g
=
= i .
g‘) 2100 =50 0 50 100
: Time delay / fs
— TPIPL
..... SHG
(response function)
20 6 200
Position / nm
2. () 400nm

TPI-PL

()
0fs



800nm

1000nm

o

EN

2z

% 4

=,

<

k)

290 =0 o0 s0 100

Time Delay (fs)

1050nm

TPI1-PL
35fs

20fs

1050nm

0fs, 19.7fs, 21.1fs
870nm

5 20fs

%

=
>

I
=

o

Signal Intensity / a.u.

0 10 20 30 40

Time delay / fs

7 20fs

1
Hiromi Okamoto, Tetsuya Narushima,

Yoshio Nishiyama and Kohei Imura,” Local
optical responses of plasmon resonances
visualised by near-field optical imaging
(Perspective),” Physical Chemistry
Chemical Physics, 17(9), 6192-6206 (2015).

, doi: 10.1039/C4CP05951D

10

95 ,2015 3 29 ,

,2015 1 23 ,

2004 9 21 ,



“ Ultrafast near-field imaging of
plasmon wavepacket dynamics in single gold
nanorod” , The 13th  International
Conference on near-field optics,
nanophotonics, and related fields, Salt
Lake City (USA), 2014 9

“ Real space and real time observation
of plasmon wavepacket dynamics in single
gold nanorod” , 19th International
Conference on Ultrafast Phenomena, 2014

7 9 ,

26 , 2014
5 26 ,

, 61
, 2014 3 17 ,

“ Spatio-temporal
observation of plasmons in gold nanorods
by ultrafast time-resolved near-field
optical microscopy” , 73

,2013 10 30 ,

, 2013 9 26 ,

“ Time-domain plasmon dynamics
measuremetns by optical nanoscopy” ,
246th National Meeting of the ACS,
Symposium on Chemistry at the Space-Time
Limit, 2013.9.11, Indianapolis (USA)

1
Yoshio Nishiyama, Tetsuya Narushima,
Kohei Imura, and Hiromi Okamoto,“ Real
space and real time observation of plasmon
wavepacket dynamics in single gold
nanorod,” Ultrafast Phenomena XIX,
Springer (2015), pp- 691-693

€Y

40617487

Nishiyama Yoshio



