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Developments of New Laser Crystals Doped with Yb Ions
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In the development of laser crystal suitable for the ultra high peak power CPA (Chirped Pulse
Amplification) iaser sysiem with a compact size, fluoride YLF laser crystais doped with Yb** rare
earth ion have been grown by a vertical Bridgmann method. To prevent opaque crystal growth, one
of growth materials,YF; and PbF, as a scavenger were mixed and heated twice in the vacuum
furnace to get rid of YOF. We also adjusted the temperature gradient at the crystal growth surface
and a mixing rate of the initial materials of LiF and YF;. As a result, Yb doped YLF crystal was
successfully grown with the optimum temperature gradient of 30 ~ 40°C/cm, and the rate of 60 : 40
for LiF : YF; in mol-%.

Keywords: CPA, Fluoride Crystal, YLF, Yb:YLF

LU ®IZ

BxidkttREE Y — 27 HICPA L—F — A ORBEMAEORE L LT & EETED Yb (A
Y TNET L) flifAA & F—F Ll b——ERBOEFRFEEITI> T3, SEIL.,
7 o4t Yb:YLF fEROBEREIT o=, YLF &3, IZEAEDBEEFa s SARF—E
KIS THERENTWEN ', 7Y v P2 kil F a 7 FARF—RICHAT, KERES
PHELONRTNI ERBHMIC L DIRNEREEBTEL2LORARH D b, Hald
TV v Vv B LD ERERS T, BRBERICE, V—Rr b —F —EHUnEdE 2 522
FHRRUICTHAW:., BROBRICLERA Y b/ — 2 OREST KR ONEE BRI SV T

JP0350467



JAERI—Conf 2003—008

RORZZFHETREERITRVIRERDED 15~120C/c mOFEH TEREZITo72, £ D
RRBR LU EESRITAEL LBABRRROBEVW O O/IFICENTLES R, £2T, AH
LMz, 2OFNDRWERLERELERT D2REEROITH7DIC, PbF, (7 v1{ksh)
& RV FRHLERE ORESE, JREHEREL OB LR WNRE ARLOBE b 21772\, HE 34
mmERTEE S 40mmOBRALENOLZNYLFEROBFR L EHR L, X 5T, YR 2 5N
LT 5~60 at-%Yb I ED Yb:.YLF a2 ERTHZ L BN TC& =D THRET 3,

2. YLF #5680 58 O]
YLF #5& ik, (LR LIYF, 07 o {bBRETHY . 1200

Z DRBREL Cal0, & TR S —5 1 MEETHD, |
Fig. 1127”9 LiF-YF, OREBFEH N LH L2 X 51
YLF 13615 A 819°C (YF, : 49mol%) 123\ THOfRIARA
ERLTWS, E£72, 695C (YF; : 19mol%) IZ3tfm % wool -

|

1000 |

800 |

800 |

700 E

Temperature (C)

BT 5. VLF BRI —MERRE TH Y, BITEOREE s00 ! .
BB THHIDIAL Y IPHREN/NE L TE BHFEH 4%m‘a‘¢‘€géo“m
RN 2R E b 2T D, Figure 1 «U;;;ZT;TIZI

SFREMA YLF fE& &2 BT 21572 0 | LiF & YFs O mol%iRA s 50:50, 51 : 49,
52: 48 RN 54 : 46 DATBRIZ OV THERLATRVESROMMELBR LLL IS, £T
DFESEMBEE LT o, L L7en 6, LiF : YFs=51 : 49 & (F 52 : 48 OfEE¥ELEN
Wied | BEFTHAINBERHENED 2T, ZOABDRKEZFE 5 Hic EPMA HE%
fTolfER., BEIITBEM IR L CYRTOMBENWZ EBNERENT, ZOZEMDHA
BIMILEIRIZHTH U7z YOF B8EE L 2o TE L b DO LRI SN G, 2T, fBROE
BEZ RS -0, YOF BREWC OV TREEIT o7, YOFBADOKERK M, FE, OERKR
T ANLDRBADBBZ bnbHME, 7Yy

U hOBE . BB 104~103Pa D 350
- - . 300 | .
ENTCITbNG - &, EmRReamiE il
) 2 250 | O nE2E

TG D e ECRARRNT e E )

ARBNTELL EEBEZ bND, FIT, B 4 50 le,
BHZ DT D XRD S5 (T -7 £ =5 LiF S 100§ o o

e . S I VR.®m = WOF T~ T~ —O _________
FRD 513 LiF OADB B Shies, YFalR S0F Ryo95 RLA |
BT 12 YFs & YOF 23R S his, 2 - C. R e e b

) PbF2 (wt%)
YF3 JREBHZ DWW T PbFe # AR Dy — &

LICRBELTR o7, COTEILL Y IB pioyre o poF, HAIROEIZ L5 YOF O
D YOF X, UTFToORERICLVREEIND v— 7 {EZ1k



JAERI—Conf 2003—008

LEZBND Y,
YOF +PbF2 — YF; + PbO7T

YFs JZ#HI% LT 0.5, 1.0, 3.0, 5.0 XU 10.0wt-% D PbF2 Z RN LFEHLE 21T o 7=
fER% Fig. 2 1277, PbF2 iIRINE DM, YOF RHMIIET Lz, Bic, & L TH
BROLEZE 2[EA(TD LIS KO RMMEEZ NNy 7 75 FETICIEIT 2 Z & FREL 72

27,

3. YLF #& & DEN 03]

YOF BREIC L 2R DOERICICOWTIEFAIRB L 2o 783, B ori-fdaid Fig 3(a)in
TEHCERDOENEZHR LT\, ZOENOFERE LT, BUSH LERDOLRRINEZ
b3, KEBRBUSTORERREHREAB TOKRE RBEARICE > TEL B, BRPIC
M L7z YOF DrEZ2 ERIE LT, 100~120°C/ c mD K RIBEEARZRE L TV,
E73 YOF THIXER o2 ATELRZ b, FEREEX*ERE LEE, REAQRLE
BT L THSHIC & BB OME 2 RAB T, 1o, BB OFR & 42 5 SRR ILER
BEHOTERIZL>TELD EEXLILD, BRDIE LiF OERFEIZ J o T YFs DTN
LR RBDT, EREEL RAAVTERBHRE L Z S TRE L, ZORE. Fig. 31
RTE DT, BINADARWERR YLF FREERT S & NaRRICR -7,

Figure 3 (a) YLF f& Figure 3 (b) YLF f&d#
BEAE : 100~120C/cm REARE . 30~40°C/c m
LiF : YF3=52 : 48 (mol-%) LiF : YF3=60 : 40 (mol-%)

4.Yb:YLF fE & DF AL
TV U ARIBITAINETOILFREROBERIEZ D LI YO ZHEMLERBROER



JAERI—Conf 2003—008

ERBT, BRRGRM% Table. 1 12, Yb HIE 10at-%FRRIFDOBRELE % Fig. 4 ITHART,
MLy, BEOESIL0.15at-%RRE L /NSNWZ LMD,

Table 1 Yb:YLF #& DE &M

LiF : 4N
{5 A TRURE B ONRILEE YbF3:4N
YF3: 4N
PbF: (5.0wi-%) 2 [EI4LE
YFs L LLERIRBE . 1148°C
PREFEERT - 5 RFRE
5 oF PR 34mm b —R
BOIERE T ERE 1.0mm/h
il 4 7 ¥ BRI
FEHK 104~103Pa
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