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Passively Q-switched Er-doped Fiber Lasers by
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Abstract: The Au Nano-ropes ( AuNRs) with aspect ratio of ~5 were synthesized through seed-
mediated growth. We measured the absorption spectrum of the AuNRs and the AuNRs had a broad
absorption band (800 ~ 1 600 nm). Furthermore, we measured the nonlinear absorption of the
AuNRs and the result indicated that the AuNRs could be used to realize saturable absorption around
1.56 pm. Therefore, passively Q-switching could be achieved by using them. By inserting the
AuNRs into the Er-doped fiber laser cavity, stable (-switched pulses were achieved for a threshold
pump power of 30 mW, and the emission wavelength was 1. 56 wm. The highest output power of
about 6.9 mW and the pulse energy as high as 219 nJ were obtained when the pump power was
increased to 205 mW. Our results show the AuNRs are promising saturable absorber ( SAs) for

pulsed lasers.
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(18 P T W MAT K A 2 e 4 T R T B ( Semi-
conductor saturable absorber mirror, SESAM) .4
J#i ( Graphene) B4 K% ( Carbon nanotube, CNT)
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Bl 1 (a) b 4 98 K #1935 31 FL BT ( Transmis-
sion electron microscope, TEM) &, & 1 (b) A H:W
Wi, aEa R 1 (a) TTRLE B, BESE SRR,
KEZ 100 nm, HAZRH 20 nm, KZ AR
5. M 1(b) /] LLFE H, AuNRs Hi 20 i) 45 5 14t
P 7= Az AR W s e 5L A I E %) I IO (800 ~ 1 600
nm) , R HBEGETE 1. 56 wm M T SCELE Q 3406
kg b, B (e ) SR A 0 4 9 K 1 IH — 1k
bk SEEE 500 fs  HO B 1560 nm Bk oG
LFHOCER) , BR T 4 40 K R 1 mT AR 0 I ALk
B S A AR R I R R FE 29K 4. 5% , A
RN 1.67 MW/ em?

ARSI T P S 6256 B AN 2 s, TESCER
H IRATR I FR I SR SO s 2544 . T A 22 3
U5 2 976 nm - FARBOEAF (976 nm pump LD) ,
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Fig.1 (a) TEM image of the AuNRs. (b) Optical absorp-

tion spectrum of the AuNRs. (¢) Dependence of the
normalized transmission at 1 560 nm on the pump

power density for the AuNRs.
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Fig. 2 Schematic setup of AuNRs passively Q-switched

erbium-doped fiber laser
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Fig.3 (a) Output pulse train of the laser. (b) Single pulse

profile of the laser.
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on the pump power
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Fig.6  Out power of the laser as a function of the pump power
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