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Femtosecond Laser Micro-Machined V-Shaped Fiber Micro-Cavity and
Its Interference Spectrum Characteristics
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Institute of Modern Optics, Nankai University, Tianjin 300071, China)

Abstract It is found that two reflected walls of fiber micro-cavity fabricated by one-step femtosecond laser micro-
machining technology are not perpendicular to the fiber axis. The cavity shape is decided by the relative position of
focused femtosecond laser and fiber, which can be approximated as V-shaped when femtosecond laser is focused on the
side surface of the fiber. Compared with conventional fiber Fabry-Pérot (F-P) cavity, the free spectral range, optical
loss and the interference fringe of the V-shaped fiber F-P cavity contrast change with the wavelength, showing
abnormal characteristics. By introducing the concept of inclination factor, V-shaped fiber micro-cavity model is
constructed, the cavity interference formula and the V-shaped micro-cavity interference theory are established.
According to this theory, the effect of reflector inclination degree on interferogram characteristics of V-shaped F-P
micro-cavity is simulated. The simulated interferogram is verified by experimental results.
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interferometer; laser micro-machining technology

OCIS codes 060.2310; 140.3945; 120.2230; 230.4000; 320.7090

1 5 = AL L RTE T T 3 1 b A SR 23 1A O 1 Ik

AT B H1 B (F-P) T A R /i OB RS AN SME R . T
Tl B P 0 S R S R g TLEPTOCET AR AR BERLAT EF-PT 9 85 1o 3L 22 A+ i
TARLE WA . e PP AR 4 b A fE m SRRV B SR EORE AF A TR SO RAT TE-PT Y
(IF-PD e A E 8 (EF-PD RIfE 48 (ILF-PD =23, BHEIREE . G52 B S S 40 IRIE R OB A K

1 R (L SR T, = % P TLF-PT LA s g by o B AR A Ar B WAL R 4 £

WFE HER: 2011-01-29; WE{E%FE HET: 2011-04-01

E£WAB: ERARRS¥HESE (10974100, 10674075, 60577018) Fl K H: i i A 2 ik 5 A7 ¥ 2 AR 0F 55 11 R 21 23 51 H
(10JCZDJC24300) %% Bl 1445 .

EE B A SRARRI1959—) , 53, 38 [ LA 0, 2N FOLFROR 5 IAOEAZ IR B BG4 0 55 07 1l A5

E-mail: zhangwg(@nankai. edu. cn

0706007-1



e ¥ 2 e
AR, CRM OB AR I TRz A e BE LA EREA e ROt %) . AR 2 ol A b NP B
AR A ) TR R RO REX K2R AL TR I 2 . H A S AL RE R B B MO

[ (A b et i A S5 A Y Pl R T LSS T AR R
B A B BRI B R RO R SR
5] Ay €A R L de /N TR P A2 S T L e R
PR TR 2 1 Rl R I ), AR AR | 38 T #A B
MAFFERISE M S0 T BE R X B in T, A
F RGO TH A, o 76 £F b 20 i st
F-P T3 A1 L st R K R ) R
KGR St~ 45 47 5 58 L iy A8 55 ) 3
A% N B HLRE S ARG B e 1 R . X TR
F-P 95 1 B AIF ] o A AT 38 SR 4 19 A S S B 5 21
Sl e 1 g T L RV A B S R 1 g RS A ) ikt
TP S RE 5 25 305 il 1) S 57 4 o B CRI P A S5 B
A5 — 8 A D 1A A7 0 00 A 45 7> A2 % 2 A0 L 1l R
P AN RO T A B e 2F s it o6 200 45y =Xk
FTARIE - 8 HONHZ B 4 At 22 i i e

AR SCAE 5 AE AT AR O 20 il O £F s SE R
. 88 22 2 R R B 1) T 0% 5 % OGS F-P T
WAL IR I AT T IRA RIS . 0658 B 1
25 ) b — B 2 R T R A, R AR B A e
1 38, SR & B SR BEYT L e B 1) A TR
Z2 B A0 R G B0 A B R
B K A ) T AR B G R R . R
FOSOETE G LR 00 T 21 b B s B 5 A A 328 BH A L %) S £F
Xt REPHO = A 26 IR H S OG RE 38 B Rk IR

800 nm

1 kHz

800 nm 50 fs
mirror
- A
8 attenuator
&)
S_— BBS
computer
1

=/’

objective

xyz stage
SMF

LED [ )

OSA

dichroic
mirror

I

(25%) x

SRR AR B LF L WOECHUE T4 B E RE %R
IR+ S BRI AR A 5 S« IV BRI M 0 e 2
BE 55 27 05l 1i) A 58 42 3 1 00 i MRS I SR BRI DL V
TUREAR X 5 H L OGER F-P 45 A BT AN

A SCHRIE T M A TR EOEAE BROEEF 1 %)
Tl A Sz SS BE 55 21 S0l o) I AN 58 42 3 R DL T U
TWISER . A BMUEE RS R EOL A B MY B
RALJE B R AR LT B EAT O . BRI AT
TR B A O TE S F RO BRE LA K T
RO IR S PR A K AFRCR LR . 51 AR 7
W& M TV BDEL BRI SV IE-PlE
TWARX WL H T V EDGLME T W e, 5
A2 B BB AL T AN [RMBURE 5 X6 2F Bl
Wk .

2 JCEF U ) 2 ik
2.1 RAMBAMEE

B 1k CBWOER OB OB SR . R
G - CHOE OB K 800 nm. ik ol 96 JiE
50 s,k oh T SR 1 kHz. B R H ih o 29 9 24
2 WL ST O R 2 A O B R A S LT B U
ST 22 o 0 P 2 o 5 R IR WO B kA
AR SRR

1 T
1
i frequency-doubled| ;
i 527 nm LD-pumped ;
' CPA [«——— Nd:YLF 2
! laser (1 kHz) !
1
i 800 nm 35 fs ;
' 80 MHz g
H CW frequency—{ |
J . 532 nm doubled ]
i oscillator ~——1 LD-pumped .
i 1 kHz pump i
Lol Nd:YVO, 2
i laser !

1
1 1

_________________

BT TR 2 ik ' £ Bl S 2 I

Fig. 1 Experimental setup of fiber micro-cavity fabrication by femtosecond laser
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Fig. 2 Microgram of micro-cavity written on 1550 nm

single-mode fiber fabricated by femtosecond laser
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Fig. 5 Interference spectrum of fiber micro-cavity

changes with inclination factor
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