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Fiber lasers and their advanced optical technologies

K. Himeno
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Fiber lasers have attracted much attention in recent years. Fujikura has accumulated all of the optical technolo-

gies required for fiber lasers, and researched intensively on fiber lasers in terms of their sophistication and com-
mercialization. This report introduces Fujikura’s fiber laser prototypes and products on high-power pulsed fiber
lasers, high-power continuous-wave fiber lasers, and fiber lasers for wavelength conversion. This paper also de-
scribes original and advanced results from Fujikura’s research and development activities corresponding to these

fiber laser categories.
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Fig. 1. Basic configuration of fiber laser.
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Fig. 2. Appearance of air-cooled pulsed fiber laser
product.
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Table 1. Typical specifications of air-cooled pulsed fiber
laser product.

HOH o hk (BEHEAE)
Fulpk 1085 nm
TERE T K 50 W

Y — A58 M? =20

7OV A e 50-100 kHz
235V A g 100-200 ns

JSVA TRV F— &A1 m]

¥— 87— 5-10 kW

Ao —Tx—2 7TFay,/ 7 Y%, RS-232
R DC 24 V
RS g 310 X #5 % 181 x B47 416 mm
o 15 kg




T AN —HEFHE R LR

K 3 ICMOPAMEBDIAMER E T~ 27 7 D&
RLET. EREBTERINZER IOBBREZEO L
— PRV AR, TV TINOFEET < VAR T
TANZEBET A, FEITUEELICL D A AT
BAY 7 MLEREL+A ADV AN (X b—2 2))
FERLET. —0, NU=TUTRLORYBICHEL
T, 7407 2 ORRICIVEEL+ A LOES LY
FEICIZRENE YA, Z OWERS O 2555 T X9
BA+ALORGOFEEFET Y VERT7 7 4 N %@
BL, BHRETHOHNIEIDIZAAZTERENR Y 7FLT
WEAI+2 A1V ERDFET. LrL, wiFho
WD BEELDAZEREELEV) T4 VT 1 OFE
WX DB ERERHRTICIENLTRA. Z0XHIZL
T, RT—=T TP oORY GO ERFIREFIIN T 5 E
ZHEBRTE, Bl N FREEORIE LDV FE 5 T,
RO ISV AT 7 AN L —=FE2EHLTET

S EHAOERKR I 7Z7ANL —F

—ED L =¥ D RLEM S 7z L — 3L & F 8
S LB L — I, B W oM TS
WHONTWI . IS CTIMIEER ML T %4
BARTE B 720, INTEEOR R m oIz

SNV IIER

i, £ 100 W HkWZ S RAICBERT 7 AN L —FD
BRIV EE ) F9. 9TIZ, 2000 FERED S E
W7 7 AN L —=FORBICET LETL TV KED
1 #2513 10 kW57 74 N L =28 LS
THY, BAESHEI IR ZB- TEBLIZLD &2
HRMCHY T¥

DX % T ANL—FoERAIZE, (1) Pk
L—FomEitiiit - i L, (2) B v g FofE
RV —FH AR — M Eokn, (3) FHEEERmE L0
NG =DM EsEE 2D 5. (1) 1L T,
V7N —TDF T b F YV —icBWT, W4T
BHEAETE VY A — IO NBEAN & wah SR bl | Bl
IZED 15 We v HERR e B o kL — Y
ZRFELE L7

(2) BLO 3) 2L TIE, &N mBao 2
B2 AT A AN 42 B— FoEa NS F 2%
LEILZY chooffizlvws T, Y#TidH
ATIZLHT 300 WaESHERNE Y 7 IVE— FL—HF%
WHALLTVET. AERBONBIAZK 4 ICFHICER 2
WWRLET. X512, M5 WRTMBIZAETS 2 kWK
BBV FE— FL—FORMEBLERLTED,
BAEZORMMEB L OS54 28I LICIY AT
¥

IND=T2T (PA) 2B

FES T BLEL
B

IsRee | ALY ]
(MO) Et,;rﬁg (RRADE

DarEE)

RERT 71\ pE

b AN
(Yo #N3T7 T 7 4)X)

— —
L—t—=¥k L——¥k
ORERA) CERA+AA)
4 G
RO RO
CERA+AA, A+2AQ) CERA+AN)

K3 MOPAfK L I~ 7 % O&EX
Fig. 3. MOPA configuration and concept of Raman shifter.

WY Y INVE— R 7 7 A N L —F D
T

Table 2. Typical specifications of air-cooled continuous-

wave single-mode fiber laser product.

x2

H OH 1 B ClRiedE)
LR E 1095 nm
SERE K 300 W

Y — A M <13

SRR M 50 kHz

/N SOV AR 10 ps
R AC 200 V

H4 725300 WiEfiksy > 7 VvE— R 7 74 3L —¥ A8 —=—7x—2A 7rus /7Y, RS-232
B s el ik I 440 X 153 222 x B4 668 mm
Fig. 4. Appearance of air-cooled continuous-wave % & 50 kg

single-mode fiber laser product.
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Fig. 5. Appearance of water-cooled continuous-wave
multimode fiber laser prototype.
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Fig. 6. Cross section of PBGF for SRS suppression.
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Fig. 7. Configurations of fiber laser and optical circuit for
wavelength conversion.
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Fig. 8. Cross section of PANDA -Type single-polarization
Yb-doped-core fiber.
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Fig. 9. Cross section of Yb-doped-core polarization-
maintaining PBGF.
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