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Four-wave mixing and self-phase modulation in a phononic crystal waveguide
NTT %R FER T 1, ALK 2 OD3) BT <AL, M KL, LR #HE 12
NTT BRL!, Tohoku Univ.2 OMegumi Kurosul- 2, Daiki Hatanakal, and Hiroshi Yamaguchil 2

E-mail: kurosu_megumi_s5@lab.ntt.co.jp

TR FRICREESNDTET &/ IR EEN B (CHN D 720, 6 &L OB 5 T 0EH)
ZFERT DI ENHBRDI[], SHI2, 74/ =y VRERROEBEA ST U TN REDANTHEIC L >T, 74
J DGRBS EE = =T ) 7T D 2 L bR L Ao T [2], 2B DEAN A VT HBIRRS
FHIGIEZ N LRCEET 2 28T ERUL L IIT, VU PR =a A, v 7l Vo TemERT
> DARIEHIES FTREIZ 72 D & OWIFRF N S D, Bl E TORE T, WKIRE & ONMMHBEIRO LB R4 #)E
Lz, BN, A7V hAT v 77 —) ZJEEMEN D EE S I 2 b— 3 U EITV, EREEERICH - 72003
BAEDFERMRL, TNV D BONAHEROMIRZER Y I 2 b—va r ERW—HZRT I L
EWET D,

Baik, Ror7EeE 7P, MERAICE > TERINZT A KT —E O — 7 58 ORI EREK 7
ZRLTWD, FENERFER, FRA Y I 21— a VERERL TS, R e o 7P A omEx
Gt e & BICHET S 5T, 74 R OMEIL 10 mm I TR E 725 (K a, b), EHREEEE 10 mm %
TR TR ORREDR 738020, TEIRAICHENT A KT =R ERIN D, & HIEIRIEA TS
ELBRICEOVFR G TEOBEMET L, 74 FT—OEMIELD S, ZOEHBRRNIEAIIC 2 57280,
ORI RRODBONBHIND, ZOBGIE, ATV v MAT v 77— DB I I 2L —va v
MO LR TEDS, Keld, HONMAERIZ L DB MAEILZRT, 2D ORIEN S R OIERRIE
TA=B ORI ERESBPA LMY | 5B OIFMIGHMEBR R OWRE . EBRFEROPIFNRRE AT 5 &
Ezohd,

[1] A. H. Nayfeh and D. T. Mook, Nonlinear Oscillations, Wiley Classics Library. Wiley, (2008).

[2] M. Kurosu, et al, Nat. Com. 9, 1331 (2018). [3] G.Agrawal, Nonlinear Fiber Optics (Academic Press).

@) T T T T3 () E l l l I
LN Se® ] i. | E 0.1
[ - - -1
::.: T, NS :
E . : "."f' - _: Llﬂ 0.01
£ V2 _Wepe]l @ Pumpexp. Fy
E *s—_4] ® Signal exp. 0 0.001 :
o o
g 4 @ Idlerexp. 5.2 5.3 5.4 5.5
§ P — Pump sim. Frequency (MHz)
g0, e 3 — Signalsim.  (c) BT T T T T I
5 - o wledS e 3 — Idlersim. = — Sim. ®
A e Moise floor @ B0 s Sim.+2 mm
3 e Ty ey 1=
. 5 @ Exp.
2 ~ E 40 - ’ _;—
10-12 1 | | | | | E 20 ,f"
o 5 10 15 20 25 30 ﬁ s
Propagation distance (mm) g okel L1 1 1 |
0 5 10 15 20 25 30
Length (mm)

Tig. (a) Phononic four-wave mixing (FWM) along a waveguide. The circles indicate the peak amplitude of pump,
signal and idler. The solid lines indicate the simulation results. (b) FWM spectra. The pink line indicates the
experimental results and the blue line indicates the simulation results at 10 mm, where pump is Gaussian
pulse and signal is continuous wave. (c) Phase difference between high- and low- amplitude waves.
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