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Observation of the Purcell effect in quantum dots
embedded in a plasmonic microring resonator
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IZUDIZ EEBEERR NSNS 7T A=y 7 BFRIKICET D780 8 D S
TWb, HThH, ab—L 2% EN NV EEERA CEERET K~ H(QD) & Purcell 2h3#
EHHBEDOETRT 7T XE =y 7 HIENAE H SN IR S LT 5 [1] BEAF#E Tl
H L QD ~ Purcell Zh 2 BB S 572012, HHREGME L EB#EENHO LN TEZ]2],
O, KBRMEICEE P L@ ORI AR NETH -T2, —HHxid, 57U -k
EEHWTHR R LICRB T2 7 9 X5 =y 7~ A 7 n ) U 7RG OFERZ FZH L TV 5 [3],
ARl [AEE ONERIZHDIA A T2 QD (2851 % Purcell Zh OB 5 L= D THAET 5,
EBR T RXT= o 7 HIERIT RoOFm EIZInASQD 2 & TrGaAs~ A 7 1 U v J(EAE um, 1E
300nm) AR5 LA L7 (X 1 (@), M&EH Tl 7+ b=y 7 E—RiZh v hF7 &, 7T X%
=y 7 EF— ROLPFET 5 2 L ZEMAFTEIC L VR L T2, #R3RMmIE Si(111) Bk bic7&
BT =352 LT Lz (rms FLE 0.3nm)[4], EBRTIXE . MEREE 2 RIRBAR S
(13K, 780nm 2L AFHEE)C KV FHE L. LT — RIRBO R 58507 T Xe= v 7 R
F—FE—27 2B L7z, WIZ, —OOMIRIRE— 2 (X4 1 (0)BAR)ETFHT I T, RFR 2 RFE T
HIE 21TV QD FHL— b 25l L7 (X 1 (b)7RA), IR — 7125 < 224, Purcell ZhiEIC
BRTDEEZDLNDFNL— PO REMRTE D, L — ME, SBRE LIHRE LR
HEIED 720N GaAs 27 7 H1D QD Fot L— MK 1 (b)F AN HAN TR R TR A ERE & 7272,

70000

50000

30000

0,. o
f-‘-" 1.0 5"’ ﬁ e ® s ‘0'. 10000
05
> v 0.0 -10000
e ——— 1050 1055 1060 1065 1070
Wavelength [nm]

Fig.1. (a) Scanning electron microscope image of a fabricated device. (b) Evolution of the QD emission rate
around the resonance of a plasmonic cavity mode (red points). Black curve is a spectrum of the plasmonic
cavity mode. Blue points are emission rates of QDs in an unstructured GaAs slab on the Ag surface.

Intensity [a.u.]

ZECHR [1]M.S. Tame, et al. Nature Physics 9,6 (2013) [2] D. Elvira, et. al., Appl. Phys. Lett. 103, 061113 (2013) [3] A.
Tamada, et.al., International Conference on Solid State Devices and Materials, C-4-04, (2016) [4] J. Ho, et.al.. ACS
Photonics., 2, 165 (2015) B&EE AHFIEIT B2 R BIHERERF 5T(15H05700), BHIFE 4 B) 4> (16K06294) 33 L Y NEDO ~°
aYx s M ZE TSN,

© 20174 [CHEMEES 700000000-119 Cs.7



