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Spin Wave Generation and Detection Using Light
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In future spintronics, spin waves are expected to function as
unique information carriers that are free from Joule heating.
This phenomenon, that is, using a spin wave that is generated,
controlled, and detected as an information carrier, has attract-
ed much attention in the field of magnonics. This paper re-
views various generation and detection techniques, particular-
ly those using ultrashort light pulses, which possess strong
properties such as ultrashort time duration, spectral degree of
freedom, and spatial pattern of light beam. A time-resolved im-
aging of spin wave propagation with a CCD camera is per-
formed with better spatial resolution and shorter measure-
ment time than the scanning technique.
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Fig.1 Pump intensity distribution on the sample.
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Fig. 2 Spin wave detection techniques.
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Fig. 4 Experimental setup for local excitation of spin precession.
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Fig. 5 Temporal waveform of Faraday rotation of probe
pulses measured at several polarization azimuths of pump
pulses. Black lines show fitting curve given by Eq. (2). Ar-
rows show first negative peak.‘m
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Fig. 6 Polarization dependence of (a) amplitude A, (b)
initial phase C. Red solid lines are fitting curves. Blue bro-

ken line and green dashed line indicate contributions of
ICME and PMA, respectively.47)

#v(t)=A exp (= Bt) sin(2nft+ C) + Dt + E 2)

ZZTf=253CHz: L, AB,CCDE*74 9547
KRG A= L7, BIZRYTHHMIKE L e LT
&2 A, B=6x10 "ps ' &R/ RIEA & WHIHLLAHC D
R THFBAA 0 A% Z NN Fig. 6(a), (b) ITRT
WAL AE S, BRI EL L7z, 727200 =75 EICB v
THISED Y ¥ 7R SN, I 2 TIHRIEAIZIZ0F
THDHIAAT. ZNICMAT, WMAHIZo~-25FEICB
WTRELSEL, 22 CHIRBIBATINCIR/MEE & >
7. 2IhB, HICLo THRISNIAY VigEETo £
Ho AL THEmT 5. e A U ZOMEAEH LR A
T VORLLZODHBIGFT LI ENTEL. —DiF
WSV AN X BB DA ¥ 7V T RAEKT, Zhid
7OV AR A Y Vg EB ORI X 0 b HcEn
XIRXL. MFIESNV AL A ENEEOFRTH
0, COMBMBERIZA Y VRAEHORM LY b +0Ick
V. SRSIEENRENR, A UV Y THES < UEELE 2
fMlae—L >y b=Z 7 VERISHIET S ZAbD D
DY A T OHEMWEY % FRT HWEIEFRIEENENE
Iy bYA= URIREAFTEBRESTETH S, W
Ty bYA= b URIRICE o THR SN H D A4
YT TR DO BRI R & ) TR TR Y Vi
I HGT L. —T, GHEBREETIE, ATy
7B 7 A RS O LRI S ORI 22 ZE b E LT A
VUi EEIc A5 T5., COLHNIRET LI EICES
T, Fig.6(a), D)ICBWTH Iy b - A— b URJR LN
TR ST LY & D ICEE LA ICEBREEE 9
WTBHIEDRTEL, WIND—FOEOAREEE L 72
LEE, EBEREZERTLIIEITE LD o /2. Fig.

(a) 1400 ps

0 L=

100 |'°

200 | ; . : _
-200-100 0 100 200
Distance parallel to Heyt (ptm)

(Fspw) uoljejos uonezie|od

Distance perpendicular to Heyt (1tm)

g (b) 1400 ps ,

5 200 | e

T

g L] L N
I .
S 100 | e 8 ' 2
5 -05 o
o

o -200 | 1

e h—

S -200-100 0 100 200

5 Distance parallel to Heyt (1m)

Fig. 7 (a) Experimental spatial plot of spin wave propa-
gation. Polarization azimuth of pump pulses was 6=—60
deg. The spin wave was emitted at (0, 0). (b) Calculated
spatial plot using the dispersion curve of BVMSW. In both
figures, plots at the delay ¢=1,400 ps are shown."”
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