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Investigation of the effects of various rare-earth ions on the
perfomances of Nd?>+ doped inorganic liquid laser systems
Zhang Jingjun He Jingzhen
(Changchun TInstitute of Applied Chemistry, Academia Sinica)

Yao Kemin

(Department of Chemistry, Zhejiang University)

Abstract: Trifluoroacetates of 14 rare-earth ions were successfully prepared. Thus, we were
albe to solve the problem of doping these ions by dissolution and eleminating the quenching action
of water in the system of POCI;-SnCly or ZrCly. The effects of various rare-earth ions on laser
performances aud fluorescence life-time of the Nd3*:POCI3-P,03Cl;-SnCly system were observed.
The results showed regularity in certain aspects.
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Nd2+
LaS-l— Ce3+ 'PI-3+ Sm3+ Eu3+ Gd8+ Tb3+ Dy3+ Ho3+ EI‘(H- T)Ils' Yb3+ Lu3+ Y3+
pe | MR (RE) 10.6(11.0| 7.0 | 5.2 | 5.3 |11.6|11.2| 7.8 | 5.8 | 5.0 | 7.6 | 4.8 |12.0|12.0|11.0
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* RE=La, Ce, Pr, Sm,

Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y %,



1.06u
Nd** : POCL-P.0,Cl,-SnCl,

1.06

0.88 1

Leiital

() [Nd**1=0.3M
[Ev’*]1=0.1M

KBGO ——

B N&* gysetiei

TR b LU 500 B 2247, A B G H2hiT
3, FEETCHBUIR (A D 648505 0.3 F£%)

AR IR IE IE R A1)

0.83u

(@ [Nd**1=0.3M

S FT B B H Eut %f Nd** 768650 % 8% |
i AL 7 T ‘

(8) HAb# BTt Oo* Pr+ Smi+
Tb3+‘ Dy3+‘ H03+\ Er3+‘ Tm3+ iu])\m“ ﬁ
Na™ [obRE R T, 3OLEMaE, K
Dy** Al Sm®* 3¢ Na>* 15856 8y i 10 8 % 15
FIE &, A% b T Sm® fi Dy’ #
Nd™ SOt R S 1.06 K BHE A Woloi
.,

3. Yb** fymA Nd** #ot ¢ Bk Al

RNF M T £ 2,

MNE 2 HBEBBEE Y MR
Hm, N&** 364 i B 5 e, B ht
B Yb**, 1[Yb3t]=>0.08 M i}, NA** i
BB T B, #£ % Nd**:POCI;-ZrOl,
RSP YD & 5 EHORAE R B R
Na* 5 F B R RZnTH 2,

| 1 1
0.02 0.04 0.06 0.08 0,10
———[Yb*1 M

B2 # Na**POCly-ZrCly fkZ&
CYD*] 3 Nd** @otH ezt
pires b A

(@) FNFamEN(O)
(b) FBBERNEN (@)

4. Sm®" I Dy®* 854 % Z 000 A &
% Nd** @otERE RIS % 4 i 3 i 51 A
% 3,

HIZE 8 A[JL Sm®™ il Dy®** 4 4 ¥ J¢ it
o NA** it Ot R MBS F R, Bl
# Sm** F1 Dy B 38 m, X FhRK 1
JATERA B 5k, 40 2 [(Sm®']/[Nd*] =
0.0003/0.3 B, WILFBBATHE AW B,

®2 Yb* MAHBAER S N (RCEESRAFHHIZM

POCly: PsOsCla:SnCly=7:2: 1 (fAHL)
[Nd3+]=0.3M

POC].;;—ZI‘CI4
[Zr4+]/[Nd@3+]=0.6 M/0.4 M

O K AR

[Yb3+] (M)

[Yb3*] (M)
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0 [0.0003/0.0015| 0.03 | 0.06 {0.0015| 0.003 | 0.015 | 0.03 | 0.06
e WA () 106 | 9.6 | 6.6 | 5.4 |023| 88 | 7.2 | 7.0 | 5.8 | 0.8
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