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Abstract: Themain themo-optical paranetersof Crl4-05 Cr, Yb, Er co-doped phoghate glasses aremeasured The
Pectrosoopy and laser properties are alo tested The reaults showe the glass has good ectroscopy and themo-opti-
cal characteristics The laser properties are gppropriate for the goplication of eye-safe laser range light source

Key words gectoscopy; Cr, Yb, Er co-doped; phophate glases eye-safe laser ranging

1 ,
60g ) )
) 1550m , , 1300
(4 30min, O, +CCl, 15min,
EF” 1540m ;
21 80 , Gapontsev ,
(3] ' 13mm X 24mm x 5mm ( )
yb3+ EF” , , b 3 x
INnG&A s LD , 50mm 1530 1560mm
' NETZSCH
141 Kigre QE - 7S DL 402PC PERKN -
QX /Er (51 HM ER LAMBDA 900UV /V IS/N IR
RE LGS- kh (4] ) 500mW  974rm LD
Cri4 - 05 Er
Ef” ’
, EF 75mm 3mm, 50mm
' : (Na 50572110) ;
2 (Na 04QMX1448)
65R.0; - 12 5K0 - 10A 1203 - 830, - : et )’E-n;ail' Ieon@maiil siam. ac cn
2 4CeD, - 0 05CRLO; - 5Yh,0O; - O 05ERLO,

: 2006-01-17



Na 8 2006 649
: 1530 0.10 2
1560rm R>99 5% R =85% : 0.08} i | fuamescencel |
230mm 20 ] -
2 3ms ‘ 0.06 3 q12 §
ERV - 2000 ‘§
INGA s £
, Tektronic TD S3052
1400 14‘50 15l00 15‘50 16;)0 16150 1700
3 wavelength/mm
31 2 Cr4-05 1400rm - 1700rm
1 Crl4-05 300 1700rm Fig 2 absption and fluorescence gectra of
, ctt Yye"t EFT Crl4 - 05 glass betveen 1400rm and 1700rm
= EF* A
Yb'* 15x10"an’®, 900
y 2 303lg( /1
1030m  Yb : o g74m L) = 9Ch /1) (1)
=12 5an’! 450mMm  660rm NI
cr’ ‘A ST A LT g 71) \
, ol McCumber ',
cr’ 750 1100m O ) Er’ A
Yb* el ce’ - O i A ):
3+ 0 0 3+ _ h )\
Yb 45A) 70A) ’ Cr o_enio\) :O_abso\)expf—c) (2)
20%, KT
50% 100%'° Cr cr’ €
2+ [6] 2 + N IS
* < < N=erts) (3)
400 1500rm 700m N kT
, Yb' , Yb - N1 N,
Cr cr* ! hs2 ! hs/2
Cr2+ [8]
1000 1500m  Cf’ £ E
cP exp (?T) =1 lexp (?T) (4)
» B EF’ ! b2 ! hs/2 Stark
Crl4 - 05
1
= 32
8
< 1
o Tablel Caomparin of main characteristics
! of sme Cr, Yb, Er co-doped phophate glases
x . Cri4- 0§ LGSkiv4 | Qx/EM®

300 45LO 600 750 900 1050 1200 1350 1500 1650
wavelength/rm
1 Cn4-05 300 1700mm
Fig 1 absmption pectraof Crl4 - 05 glass
betveen 300 and 1700rm

2 Crl4-05 1400 1700mMMm
, 1532m
974mMm
Yo' , Yo' Er’
3+ +
, Yo© - EF

(20-100 ) (10°7/ ) - %0 - 10
(g/an®) 311 301 2 90

(ng) 1 540 1 543 1 533

(1532rm) 1 529 1532 1521

(20-100 ) (10°7/ ) 100 |[87(20 40 ) 94

(1071 ) 29 33

(x10"2an?) 7.4 7.5 80

(m9 82 85 79




650

36

1 Crl4 - 05

QX/Er LGS- khv

-1)d +dn/dT , n
,dn/dT ,
1 cn4 - 05

29x107 |, QX/Er

Crl4 - 05
QX/Er LGS- kiv

33

3 (a)1Hz - (b)
Fig 3

pump energy at 1Hz repetition rate under free running

(a) dependence of the output energy on the

condition and (b) the laser wavefom
3 1Hz -
) 16 9
16J
[10,11]

1 2ms

(n

) [1]
35mJ ,
(frustrated tal interal reflection, FTIR)

BBO@ - Ba&B,0,) Q

[4,12]

kivi

29x10"

05

(1]
(2]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

, 20mJ
Crl4 - 05 Q

[4]

Crl4 - 05
Kigre QX - Er LGS-
QX /Er
® 3 x50mm
1Hz,

Q

16 97,

1 2ms Crl4 -

, ) . [J]
,2002,32(3): 131 - 134
E Snitzer, R Woodcock YB** - EF* glass laser[ J].

Appl Phys Lett ,1965,6(3):45- 46

V P Ggpontsev, SM Matitsin, A A Izyneev , etal Erbi-
um glass lasers and their gpplications[ J]. Opt & laser
Technol ,1982,14(8): 189 - 196

A A lzyneev, P | Sadovskii New highly efficient LGS
KHM erbium-doped glass for uncooled miniature lasers
with a high pulse repetition rate[ J]. Quantum Electron ,
1997,27(9): 771 - 775

Shibin Jiang, M Myers, N Peyghambarian EF* doped
phophate glases and lasers[J]. 1 Non-Cryst Solids,
1998, 239: 143 - 148

L O Byshevskaya-konopko, A A lzyneev, Yu S Pavlov,
etal On the le of cerium in a chramium-ytterbium-er-
bium phogphate glass[ J]. Quantum Electron , 2000, 30
(9):767 - 770

D EMcCumber Theory of phonon-teminated optical ma-
ers[J]. Phys Rve , 1964, 134: A299 - A306
W JM iniscaloo, R SQuimby, General procedure for the
analysisof EF* cross sections[J]. Opt Lett , 1991, 16
(4):258 - 260

[J]. ,2002,29(1):82 - 86
V P Ggontsev, A K Gramov, A A Izyneev et al Low-
threshold erbium glassminilaser[ J]. Sov 1 Quantum E-
lectron , 1989, 19(4): 447 - 448
B IDenker, GV Maksmova, V V Osiko, etal Investi-
gation of the lasing cgpabilities of nev erbium glases
[J]. Sv 1 Quantum Electron , 1991, 21 (9): 964 -
966
RuikunWu, JD Myers, SJHanlin Diodepumped Er-
glass lasersQ-svitched by BBO E/O Q-svitch and FTIR
methods[A ]. Proc  SPIE, 1998, 3380: 58 - 62



