H3TE HETH ':F‘ {%ﬁ j‘lﬁ Vol. 37,No. 7
2010 4£ 7 1 CHINESE JOURNAL OF LASERS July. 2010

XEHS: 0258-7025(2010)07-1789-05
I e e i g ok ks m Q BEX
FEE 3 OB ZZE' ERRC RRE 5 8

(1 AL RSB 5 a SN B E AR E A SR =, 17 KR 030051>
# R K JRUA 42 W I 2 A B A B AN B 2T L P KR 030051

o’

BE NATEMERTFQ B ER(WGM)SIO, Ji2& BRIk R S 4T A 28 10l & k. A 4%
(300 kHz) B NewFocus ] 38 6 2% (1520 ~ 1570 nm)AE R G B A2 1.2 pm SR OLLF R B
150 pm 1 SiO, KM 2B 15 8] T HIE S AL HRIE 26 . A BIER IS 09 B 20 A i & L 456 SIO. M RHW 34 ik
DA B B R00E 3 568 Fe AR A ATL IR, 434 T RO T 7 8 20 OGO T GO 5 R i AR F B (2.5 GH2/'C)H, Lk
B 45 WGM 0k D38, Al A R0 ) 0K s i FA8ns , B2 T Bl Rae i Q B, PR HE TR G 4F R 6 R A
JE o AT LA g b 300 o] G55 R v B B 2K A R RS 2R T D 22 MHz, %0 B i SR I Q D 107,

KW BOGHOR G s ] F RERL; S BT AR UK s AN

HESES 0436 XERFRIRAS A doi: 10.3788/CJL20103707.1789

Evanescent Wave Excitation of Microsphere High-Q Model Using
Tapered Fiber

Yan Yingzhan' Ji Zhe' Wang Baohua' Yan Shubin' Xiong Jijun' Ma Jun®
' Key Laboratory of Instrumentation Science and Dynamic Measurement , Ministry of Education
North University of China, Taiyuan , Shanxi 030051, China
> Troops Management and Logistics Staffroom in Taiyuan Armed Police Command College ,

Taiyuan , Shanxi 030051, China

Abstract Fabrication methods of SiO. optical microsphere cavities and tapered fibers are introduced. Using a
tunable single-mode NewFocus laser (short-term linewidth of 300 kHz) with an adjustable extent of 1520~1570 nm
as the excitation optical source, whispering gallery modes (WGM) of microsphere with a diameter of 150 um are
achieved through coupling a tapered fiber with waist diameter of 1.2 pm. The microsphere and the tapered fiber are
all fabricated by experimental laboratory setup. Based on the microsphere cavity's temperature distribution, binding
the thermal expansion coefficient and the thermo-optical refractive index effects, resonant spectrum shift
(2.5 GHz/C ) induced by the high pump power in the microcavity is analyzed. The experiments indicate that
controlling the WGM pump power is an effective way to suppress microcavity thermal effects, and in this way it is
easy to fulfill a stable high quality factor (@) model. Through adjusting the tapered fiber pumping angle. higher-
modes are suppressed effectively, and an ultra-narrow linewidth about 22 MHz is measured. The corresponding @ of
this microsphere is 10" .
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Fig. 1 (a)System diagram of tapered fiber fabrication; (bl)micrograph of prepared tapered fiber;

(b2) power monitoring during taper fabrication
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Fig. 2 (a)Microsphere fabrication system diagram;
(b)a sample of prepared microsphere
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