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(57) Abstract: A new-wavelength double-cladding ytterbium-doped optical fiber (11) and a preparation method therefor. The method
comprises the following steps: using MCVD, introducing raw materials, and depositing a first layer of SiO, loose layer on the inner
wall of a quartz reaction tube; using a solution immersion method to dope rare earth ion, and pouring the solution into an area, having
the loose layer structure, in the quartz reaction tube by means of a liquid injection tube; erecting the quartz reaction tube and then
rotating same, and submerging
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same in the solution for a certain period of time; stopping the rotation, and performing a minimally invasive incision below the quartz
reaction tube, enabling the liquid to flow out; sintering the SiO; loose layer subjected to solution immersion, depositing a second layer
of Si0; loose layer, and repeating the steps of liquid phase doping and sintering once; and melting and condensing the quartz reaction
tube into a solid rod, so as to obtain a core rod, and performing wire drawing thereon, so as to obtain a new-wavelength double-cladding
ytterbium-doped optical fiber (11). The new-wavelength double-cladding ytterbium-doped optical fiber (11) can reduce quantum deficit
of a laser, improving efficiency and reducing thermal issues.
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R i o B = o BUA RDEAE KOy 1018nm RUBOLIT, 7%
e Bel . SRESE - RAarE, ASCBIER M ROy 1018nm
RO -

RHAZE

ARUIHH RN T TR BB SEORAA L, 45—
KEZ B Kb T715, Reis sl mThEe . ks Hh B 25
BN 1018nm I

AR AL MR KA E B RO R 6l & 75k, BT
PR

ZOCA SR A B IMKIKHFIRE BV B VB8R,
BIEE. BF. WiRE. INRE;

SR =R CEF T ] & R RERAR BN, Rk
NWYSEACRE . USEACEE . =REREAE S, Joh DS REAN P SIS
AR, PSRRI E DY 80~100scem/min, VYA 2
SURE 5~10scem/min, =R EBEEARRE Y 100~200ml/min, F
&N 800~1000sccm/min;

5 S RS VU R A A T B ] & R RERAR E I, Rk
NPEACRE, UEAES . =S EHAAES, b IUEerEm Pl &
AR, PSRRI E DY 80~100scem/min, VYA 2
SUEA 5~10scem/min, =SCEBEEIATE Y 80~150ml/min, S
&N 800~1000sccm/min;

K R BIAG S SARTTRYS: MCVD, SBAJERL, 847 2 s B
NEETTREE — 2 AR S0, BRIA ;s FERABWRIBE, SHTH
TEFBA, B, RN YRS T E B A R S5 Y
Dk, VI e B ia DX d s KA s e BRSNS, HEAT IR, TR

N
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et 24 N1 P 1 o0 0 S A A= N B i A 7)o P R
T BARLER, R, TR SRH MCVD #
B IEROR IR R EARE Si0, BRAAERES:, TS B AL
EE SIO, BifA R, BB LIRS AR, R KA MCVD #
B TR SRS S0 B, 3BT K AR BRSO, B
K B KD BB OGS R 2, [ETE KA E B

£ LIREAR T ZRER L, IRE—CE. F0E, B=0
B VSRR LB T35 L2, ARG SRS T Y,
HEF A, HEF YO IR N 0.1~0.3mol/L, HHET AR E
4 0.2~0.4mol/L.

1 PR EART7 RO HEAE b, AR ORI BB 724 60~120min.

1 LIREAR T R HERL b, PR MR 2 1R \ILJE .

£ LIREAR T ZRER L, IRE—CE. F0E, B=0
B ISR, WIRE. NEERIBEIE YRR,

AR PESR AL PR KA Z B, A BN R4
KKHAIRSE—C2E BGRB8 E. FIUGE. 42, Wik
By AR

SR =R CEF T ] & R RERAR BN, Rk
NWYSEACRE . USEACEE . =AM, Joh DS REAN DU SIS
AR, PSRRI E DY 80~100scem/min, VYA 2
SURE 5~10scem/min, =R EBEEARRE Y 100~200ml/min, F
&N 800~1000sccm/min;

5 S RS VU R A A T B ] & R RERAR E I, Rk
NPEACRE, UEAES . =S EHAAES, b IUEerEm Pl &
AR, PSRRI E DY 80~100scem/min, VYA 2
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SUEA 5~10scem/min, =SCEBEEIATE Y 80~150ml/min, S
&N 800~1000sccm/min;

KB BRI S AR MCVD, B R, 78 A 9 B
N EESTRUE — & R AGRE Si0, BiAA s PR ABWIRIE:, 2T
LB F B, B, BRI S SN T BAA R S5 R
Dk, VI e B ia DX d s KA s e BRSNS, HEAT IR, TR
et 24 N1 P 1 o0 0 S A A= N B i A 7)o P R
T BARLER, R, TR SRH MCVD #
BRIEROR R B EAGRE Si0, BRAAERES:, TS B AL
T SiO, BifA /2, BE LRSI, FRE5 PRIk RH MCVD %
B TR SRS S0 B, 3BT K AR BRSO, B
K B KD BB OGS R 2, [ETE KA E B

£ FREART R AL, SR B0 B0
B VSRR LB TS & L2, ARG S HEET Y,
HEF A, HEF YO IR N 0.1~0.3mol/L, HHET AR E
4 0.2~0.4mol/L.

1 PR EART7 RO HEAE b, AR ORI BB 724 60~120min.

£ FIRHRTT R AEAE b, Frid 6 R AR AR 2 OE L .

£ LIREAR T ZRER L, IRE—CE. F0E, B=0
B ISR, WIRE. NEERIBEIE YRR,

S BARM, AR ST

AR AR & B O TE R I R, ¥ MCVD (Modified
Chemical Vapor Deposition, 2 B f4b 2= SARTIRNE) FIASAREB AR
&S, @I BRAS R, EBECERIREEN, BA#T
£ (P). HloE (V). 881 (A, FiARSHE LB PRI,

N
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I A PR P R R AR S 8 o A A AR RE — 2D B RS A
ZWHE 1 Fon, ARV S0 R R B ROLL,
PO B N EIMKIXFRSIRI S OE 1 B0 R 20 R=0R
3. BISGE 4. G5 WRE 6. SMRIE 7.
AR S HEHIE R AZO LA A5 T7 i, B RL T B R
FoRE VM0 3 A RE T ke & SRR R I,
ER I SACRE . PSR . =SB, o DY SR AT Y 5
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AN 5~10scem/min, = SRR AR A RN 100~200ml/min,
A E N 800~1000sccm/min;

B SR 2 M WEE 4 A0 T el 4 — AR B I,
SRR SARE . PUSEEE . =SEIAEAR, ISR &
fesgim i |, R RE Y 80~100sccm/min,  PYEAL
HHEAEN 5~10scem/min, =S AR AR E N 80~150ml/min,
A E N 800~1000sccm/min;

KRB R AL SRS ARV MCVD, SN JERE, 84738 s B
NEEDUIREE — B 8 MEE SI0, AR R, HATH
TEFBA, B, KRN R N G B R AR
DI, W TR R X8 A D SR T e, BT RS, TR
B BN A 4 LR, A TR NI T IR aI IR, AR
s EARAESR, HARIERE, dHTRKARRE; RA MCVD %
BRI OR IS B R R R A, TR SR R AR
7, BE LIRBARBR. hg PE—k; KA MCVD 3EK At x
P IESRRR S0RE, 13BN K XEE B R SR, BB KX
BEBHEI LA SN 2, REHEKIEESBEL.

BRI BEONE2 FE0E 3. BSR4 ERLE T
BT, EARNBRTEEEEF (YD), 8181 (APD,
B (YD) BIHE N 0.1~03mol/L, B 1 (A HIKE AN
0.2~0.4mol/L, ¥ MM [A] Y 60~120min.

GE 5 FIEEINE IR\, £—0E 1. F0RE 2, #52F
B 3. HISE 4. WIRE 6. 4MNAE 7 BRI 2R

A 2 B AT & 5 AR KR B S 4l 2% 75 20 B3
WA ZEBEAL AT R HEEKINL, 2 0E 2 Fir, YEESBENAE
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e R AR B AL I A R LD IR 8. S 9. Mmoot
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(3) LD EiiEK N 975nm, FEHEAR 30um, BZEHAE 250um,
S NRB A, PO ATy 1019.1nm.

AR AR & B O TE R I R, ¥ MCVD (Modified
Chemical Vapor Deposition, £ R L2 TAITIRE) MM B IR
&G, B BRAS R, EBEOCARIRAE N, BT
£ (P). HloE (V). 881 (A, FiARSHE LB PRI,
AR T (YD™) R BIIRSERIRIRRIE FRAS, (7 7 s, R
[, MO G AL B, AR O A H 2O RIS IR
TER A%y 915nm 1 LD M A T, ReteilmThE ., Mt
Hb B 34 H Ky 1018nm IBOG, A REIGEOG SR B o6, &
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AR AR N AT DL A S B S B 1E AT 25 RS lom AR Y, ik
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’ # E R B

1. — MK EEBRI ARG %75, LRHEL T, A%
DL A B

ZOCA RN EIMKRAA R SE (D, B EE (),
EE0F O BUEE (D, 82 (5. WIRE (6. FNRE (1)

FE (D ME=0F (3 A Tk B & SRR A
i, ROy SEARE . IR = BEmE S, b IR nt
AP S s A AR, USSR ES 80~100sccm/min,
V0 &AL 8% B U BN 5~10scem/min, = WA B H AR BN
100~200ml/min, % E A 800~1000sccm/min;

FE () FEEISZE (4) B4 Tk B 4 — SR A
i, Ry SERE . IR =FERMES, b I RenE
AP S s A AR, USSR ES 80~100sccm/min,
V0 &AL 8% B U BN 5~10scem/min, = WA B H AR BN
80~150ml/min, %/ TiiE N 800~1000sccm/min;

KR AL SARTTRYS: MCVD, SBAJERL, 847 2 s B
NEETTREE — 2 AR S0, BRIAZ: FERAEWRIBE, dHTH
TEFBA, B, K EN A YR N T B RS Y
Dk, VI 7 B ia X0 KA S S M RSN , EAT TR, TR
e 2t N1 P 1 o0/ W S o A= N R GEA ) PR
T BARLER, R, TR SR MCVD #
B IEBOR R EAGRE Si0, BRAAE LRSS, TS B AL
EE SIO, BifA R, BB LIRS AR, R KA MCVD #
B TR SRS S0 B, 3BT K AR BRSO, B
K B KD BB OGS R 2, [ETE KA E B

N
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2. WOBURIEER 1 AR RIS E B & o7 ik, 3L
RHIEET: A2 (D, HOBE (2, H=0E (3. I
GE (DO LB PSR LS, ImARERPEEEEF (YD),
BT (A, 8ET (YO™) fIREN 0.1~0.3mol/L, HEF (AI')
IR FE A 0.2~0.4mol/L.

3. WIBCRIZER 2 ATk BB KU B B A il vk, 3
SARAE T PITR ERIR E H IF TA] 2y 60~120min.

4, WRURIZER | TR R KA R B R o h & o7 ik, 3L
R T FREE (5) RIREEIE S IE ) ULE.

5. WIBURIEER 1 AR R KA E B & o7k, 3L
RHIEET: A2 (D, HOBE (2, H=0E (3. I
SE (W, WIRE (6. FNRE (T Bka#iin s 25K

6. R KGR BHOCL, HREAT: LA aEhN
FEIMRIKFEFIRIE G2 (D B0 E (2, B=0E (3. 5B
SE (WD, B (5. WRE (6. JMNEE (1)

FoGE (D MEE=0E (3) AT Fef] % A REG A
i, RGP SEARE . PR =F A, b I Rent
AP S s A AR, USSR ES 80~100sccm/min,
V0 &AL 8% B U BN 5~10scem/min, = WA B H AR BN
100~200ml/min, % E A 800~1000sccm/min;

FE () FEEISZE (4) B4 Tk B 4 — SR A
i, Ry SERE . IR =FERMES, b I RenE
AP S s A AR, USSR ES 80~100sccm/min,
V0 &AL 8% B U BN 5~10scem/min, = WA B H AR BN
80~150ml/min, %/ TiiE N 800~1000sccm/min;
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KB R AL 22 SARTURY: MCVD, B JER], 78 7 9 B
W EESTRUE — & R AGRE S0, BRFA s FERABWIRIED:, SHTH
TEFBA, B, K EN A YR N T B RS Y
DI, VI AR ¥R b DX ek B D SN ST ), BEAT IR, TR
e 2t N1 P 1 o0/ W S o A= N R GEA ) PR
it EAmAESR, I REIERE, BTRKAARE; RA MCVD 4%
BREROR G ) EAGRE Si0, BRIAE SRS, TR B AN
KE SIO, BRIAE, HE FIRWAESB AR, R —X: XA MCVD #
B TR SRS S0 B, 3BT K AR BRSO, B
K B KD BB OGS R 2, [ETE KA E B

7. WIBCFIEER 6 Bk ik KB A RSB HEOA, HARHEE T
A2 (D, B8R (0. £=2BE B BUEE (4
EMmLEFBE L2, EANBRHEEEE T (YY), HEF
(AP, ¥ (YP™) MIKEA 0.1~0.3mol/L, #HET (A #
W JE AN 0.2~0.4mol/L.

8+ WIRLRIZR 7 AR MR K N A B L, HAFELE T
BT R I R] 24 60~120min.

9. WIBCRIEER 6 ATk sk KB AEBHEGA, HARHEE T
FTd AR (5 MM 2 1E/\LJE.

10 WIBCRIEESR 6 BTk FIRnE K AR B, FARHEE T
FridsE—0F (D F28E (O, F=EEFE 3. BINERE (4),
WIRE (6). SMEE (7) RIREEIH S B .
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