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Abstract. Recently, interests in W doped crystals have been increased due to their
advantages over Nd*" and other rare earth doped laser crystals. We briefly present a historical
overview of Yb*" doped crystals beginning with the work in the early 1965's and extending to
recent work on their spectroscopic and laser performances. The special pwoperties of W'
doped laser media were summarized. Several kinds of N doped crystals which were widely
investigated presently were compared, and the future of Yb' doped ciystals were discussed.
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Table 1 The spectroscopic performances of several Yb*" doped (:rystalsI 10713
Parameters
Crystal A AX,, O - AX Cem T 8 La Tnin
(nm) (m) (10 0an?) () m) 10 D) (ms) " RW/ an?) (kW/ an?)
Yb *YAG 940 19 0.8 1030 9 2.0 1.3 0. 055 28 1.53
Yb ‘FAP 905 2.4 10. 0 1043 4.0 5.9 1. 10 0. 47 2.0 0. 09
Yb S-FAP 89 3.7 86 1047 4.1 7.3 1.26 0. M43 2.0 0. 09
Yb :BCBF 912 19 1.1 1034 24 1.3 1.17 0. 97 17 1. 64
1 .4 b . Yb *YAG
: Yb' s
13 .
’ 4f - R , Yb :
YAG LD ,
Peterson P (4 Yb *YAG .
Yb *YAG s Yb FAP.Yb S-FAP ;
3+ .
Yh ; Yb ‘BCBF
Yb *YAG s Yb *YAG .
3+ N N/ I NEA M
4 BYD Ot dR AR R IR fu kB
4.1 Yb ‘YAG
1 Yb:YAG (3, .
: 4 3 . W 913nm, 940nm  968mm
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Table 2 The progress on laser performance of Yb ‘YAG
. Crystal size and doping . Output power
Year Institute level Catom Fraction %) Pump source Slope efficiency = 1.03m) Ref.
Texas Ing rument
1971 i 2X 2X 25mm (10%) GaAs *Si(LED) 5% 0. TW(77K) [ 4
Incorparation
i ol §1Q, i 0
1991 Lincoln Lab. 1.65mm thick Ti *Sapphire 56% 46m W (16
(6.5%) InGaAs(968nm) 31% BmW
1994 Lincoln Lab 0 hrom thick TnGaA 7% 210mW [17]
) ab. s
(25%) !
199 Univensitat 0.7mm thick(9%) nGaAs &% 4. 4% (7

Stuttgart
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Year Inditute Crystal sze a.nd doping Pump source Slope efficiency Output power Ref.
levelCatom fraction %) A= 1.03*m)
1995 Hughes Research 0. 8< 4. 5< 2. nm InGaAs 7% S0mJ/ puke (18
Lab. 15%) 15Hz
- 1 ' 7
1995 Univ ersitat 0.3~ 0. 4mm thick InGaAs 1D 66 5% 9. 5W at 203K (19
Stuttgart 8%) fiber coupled (1.018— 1. 03*m)
199 Hughes Research $2 20mm (1 %) InGaAs LD array 0% 150W, [20]
Lab. (% 1mm) average; 6OW
199 Fukui Univerd: Lt thick 1i Sapphire 2% 41 6mW (9. 4ns) 21
ui Univerdity (10%) (913mm) 0 . . 4ns [21]
198 Lawrence Livermore $2X 50mm InGaAs LD stack 7Y% 434W )
National Lab. (LLNL) 0.5%) packaged ! [22
Hi s Research
1998 ughc;b e $3 30mm(L 5%)  InGaAs LD aray 0% 950W (23]
$2% Somm 20W(CW)
199 LLNL o InGaAs LD amay 2% 195W (5kHz) [24]
(6X 10%em ) X
O-swit ched
2 : Yb *YAG , s
b
. , Yb *YAG , InGaAs
) 1. 03*m 1. 053*m
[25~27
—————————- 10929 4.2 Yb*~
G G 10679 Yh3 T Yb 3S-
. & 10624
32 i 10377 FAP  Yb ‘FAP, ,
036 068 I 1050 N °
1030
941
785 : -
. o2 . Chai BH ' oOmhc
Fi [29]
3+ o . .
Yb . Yb ‘FAP  Yb ‘S-FAP
- 3 . Yb ‘FAP
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Table 3 The progress on laser performance of Yb ‘FAP and Yb*S-FAP
year Institute Crydal specimen Pump source Slope efficiency Output power Ref.
1993 LLNL Yb ‘FAP Ti Sapphire(905mm) 60.5% 214mW [30]
1994 LLNL Yb ‘FAP Ti Sapphire(905mm) 79% 900m W [3]]
Yb ‘S-VAP . . 67.1% 40mW
1994 LLNL Y :C.S, FAP Ti Sapphire(905mm) 55.2% D0mW [32]
1994 LLNL Yb *S-FAP Ti Sapphire(905mm) 71.5% 05mW [33]
13W
S 0
1996 LLNL Yb *S-FAP InGaAs LD array 43% TOH 2( SO s) [ 34
1996 LINL Yb 'S FAP GaA s LD Al 27ns 3
S >aA s array 2tz SOW [35]
University of
1996 Yb *S-FAP InGaAs(900nm) 78% 75mW [36]
Manchester
Tianjin OmW
1997 University Yb *S-FAP Ti Sapphire(905mm) pulse-width [37]
(China) 35. 4ps
1998 University of Yb SFAP TnGaAs(900nm) 53% 150mW (38
Mancheger 1254]/pulse
1998 LLNL Yb *S-FAP InGaAs LD array 10% 100) a;Oi—Ii 10 [29]
z
Table 4 Survey for laser and spectroscopic characteristics of rare-earth-doped gain media' !
Storage lifetime ~ Emission cross section Extraction efficiency Laser wavelength
Rare earth ion Diode material
(ms) (10 ®an?) (%) (nm)
Nd 0.2—13 ° >1.3 * <70 X ~ 1050 * AlGaAs *
Yb 1—5 ° 0.1—6 * < 9% * ~ 1030 * InGaAs *
Er 5—15 * 0.1—0.5 X <90 * ~ 1630 ° InGaAsP °
Tm 5—15 * 0.1—0.5 X <990 * ~ 1950 ° InGaAsP °
Ho 5—15 * 0.3—1.8 * <75 X ~2100 ° InGaAsP °
*: Acceptable;  °: Marginal; X : Not acceptable
, Yb S-FAP , Nd
o Yb*S-FAP  900nm 4nm ) InGaAs
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2
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100mW. Yb *BaCaBOsF Om (1) =37, dei=0.
26pm/V,  KDP(0.39pm/ V)
Yb:YAB  Yb YAL(BO3)s . . R32,
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1.03m, 1. 04tm, (1.03#m) 1. 40ms' ™, YAB
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0 (1 )=34",
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