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Ultrafast Spectroscopy Using Ultrashort Acoustic Pulses Generated and Detected by

Picosecond Light Pulses
Osamu MATSUDA and Oliver B. WRIGHT

Ultrashort light pulses form effective ultrasound generators when incident on an opaque solid.
Ultrasonic pulses with frequencies up to and beyond 1 THz can be produced with subpicosecond
light pulses. These sound pulses propagate into the solid and can be reflected from underlying
layers back to the surface. Using ultrashort light pulses for detection as well, these brief sound
pulses can be monitored in real time through the photoelastic effect or through transient sample
displacements. This technique, known as laser picosecond acoustics, can be used to investigate the
interior of microstructures or nanostructures. Moreover, by examining the ultrasonic pulse
shapes, fundamental ultrafast physical processes can be studied in the picosecond time domain.
Here we introduce some recent developments in this field: light scattering in multilayers perturbed
by picosecond acoustic pulse propagation, effects of ultrafast photoexcited carrier dynamics on
ultrasonic pulses in metals, and the generation and detection of picosecond shear acoustic pulses.

Key words: laser picosecond ultrasonics, photoelastic effect, pump-probe measurement, ultrafast

carrier dynamics, multilayer, shear acoustic wave
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JHME S G ATV A, BARNCR L7z 0~200 ps DfF
BT —) ZEWART P LIZBWT, p-u Tl 35 GHz
PR —E—27%2b D01 LT, 45-s TlE 20 GHz fif

73 (13)



TICHEHEER VAL 2bDEFEZ 615 2 ODHDOE —
7 END, BEK S, TH o, BITE n, 7o—7HERE
1, EHRTONASE 6 OMICIE f=2nvcosd/A DBIR
MB35, 35GHz &£ 20 GHz 2t L CIixF#H 5.5 km/s &
3.2km/s BN, TS SiO, O « BERE RIS
5. Fi, BEEREREORMAKEE ZERDOFLE & 53
LTw3,

P EofERZ, BEAMRERCEBEY VA RRET 5 2
ECHIMEBE SV A BFE LT 2 L, BLUSIO, fiE
CHET 2BETH VAR LI 2L 2R LTWwS, 2
DA, S F I 27/ HEEOFHIC © 2 WETKETE I
INNVAEAWLERHS bDOTH S,

5. FELHELEE

HBIEG OV A MEENT & o TAERR L 72851 SV 2 OIRE
%, EHMERNRRE - R EN L CHET 5L —9
—EaBEEE LTINS TR OW TR LT, T~ y—
MR E AT %2 T 1B & 12 3 EEAS ERI X 50k
BELOBE R S N, WERR O ERWENT RS 7%
S, BEREIEST 2 2 L2k D, X o IEMRRRE, B
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