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<

X

$

=

!

(

&

!

!

W

"

=

!

(

`

$! `&! AS#

!

W

"

=

!

3

$

$ @:QOPQQSHNNH6ANT:6S

W:

! M

H6ANHA D7@NN

&<%'

;B:@ANHOH6A T:6S

!

W

"

NO@OQ6T

W:

! M

H6ANHA *'NO6S@AV76YQ:NO@OQN# NP@:9

9Q@aN$! NLRP @N

!

(

J

!

!

(

`

!

!

3

$

S@AHT67UNHN6E=

NQ:ZQU

&<%'

;BP@OHNR7Q@:7VUHTTQ:QAOT:6S J!$ AS

QSHNNH6A N9QRO:LSHA YPHRP 6A7VOPQO:@ANHOH6A T:6S

!

W

"

O6

!

(

J

6TW:

! M

H6ANHA *'NQ[HNON;1NSQAOH6AQU

@E6ZQ! YQ@OO:HELOQOP6NQUHTTQ:QAON9QRO:6NR69HRTQ@=

OL:QNQ[RHOQU EVUHTTQ:QAO7@NQ:7HAQN@NOPQR6AO:HEL=

OH6A 6TW:

! M

H6A HA UHTTQ:QAOQAZH:6ASQAON;IPQA Q[=

RHOQU EVJ!$ AS7@NQ:7HAQ! SL7OH=9P6A6A @NNHNO@ARQ

HNAQQUQU O6@RPHQZQ969L7@OH6A 6A

!

W

"

NO@OQ6TW:

! M

H6ANHA *'N@AU HA D7@NN! OPLN! W:

! M

H6A HA RQ:O@HA

QAZH:6ASQAONYPQ:QYHOP NO:6ADQ7QRO:6A=9P6A6A R6L=

97HADR6AO:HELOQOP6NQ 9P6O67LSHAQNRQARQTQ@OL:QN;

IPQA Q[RHOQU EV&>`;J AS7@NQ:7HAQ!W:

!M

H6ANHA RQ:=

O@HA QAZH:6ASQAONYPQ:QQ7QRO:6A R@A EQUH:QRO7VQ[RH=

OQU O6

!

W

"

NO@OQNP6YUHTTQ:QAON9QRO:6NR69V9:69Q:OHQN;

)OHNHAOQ:QNOHADHTYQ9@V@OOQAOH6A O6OPQR6A=

RQAO:@OH6A _LQARPHAD9PQA6SQA6A 6TW:

! M

H6ANHA

*'NYPQA Q[RHOQU EV&>`;J AS@AU J!$ AS7@NQ:

7HAQNYPHRP R7Q@:7VNP6YUHTTQ:QAO_LQARPHADR6ARQA=

O:@OH6A;3:6S3HD;!! HOR@A EQNQQA OP@OYPQA R6A=

RQAO:@OH6A 6TW:

! M

H6ANHN";Jc! OPQQSHNNH6A HAOQA=

NHOVT:6SW:

! M

H6ANHA *'NP@NEQD@A O6_LQARP ULQ

O6R:6NN:Q7@[@OH6A @S6ADAQHDPE6:HADW:

! M

H6AN

&$<'

;

)TYQ9@V@OOQAOH6A O6QSHNNH6A N9QRO:LSQ[RHOQU EV

J!$ AS! HONP6YNUHTTQ:QAO_LQARPHADR6ARQAO:@OH6A

YPHRP HNP@99QAHAD@OOPQR6ARQAO:@OH6A 6T";"Jc;

BPHN9PQA6SQA6A R@A EQLAUQ:NO66U EVOPQUHNO:HEL=

OH6A 6TW:

! M

H6ANHA *'N;1NSQAOH6AQU @E6ZQ! YPQA

Q[RHOQU EVJ!$ AS! W:

! M

H6ANHA RQ:O@HA QAZH:6A=

SQAONYPQ:QYHOP NO:6ADQ7QRO:6A=9P6A6A R6L97HADHA

OPQ

!

W

"

NO@OQR6AO:HELOQRP@:@ROQ:HNOHR9P6O67LSHAQN=

RQARQTQ@OL:QN;1AU R6ARQAO:@OH6A _LQARPHAD9PQ=

A6SQA6A HNQ@NH7VP@99QAHADT6:W:

! M

H6ANHA NLRP

QAZH:6ASQAOYPHRP HAUHR@OQNOPQ:QP@ZQPHDPQ:W:

! M

H6ANR6ARQAO:@OH6A;IPQA Q[RHOQU YHOP &>`;J AS!

_LQARPHADR6ARQAO:@OH6A 6TW:

! M

H6ANHNPHDPQ:! EQ=

DHAN@O";Jc! YPHRP R7Q@:7VHAUHR@OQNOP@OOPQR6A=

RQAO:@OH6A 6TW:

! M

H6ANHA OPHNQAZH:6ASQAOHN76YQ:;

1RR6:UHADO6@E6ZQUHNRLNNH6A! YQR6L7U aA6YOP@O

OPQUHNO:HELOH6A 6TW:

!M

H6ANHA *'NHNA6A=LAHT6:S7V;

IPQA Q[RHOQU EVUHTTQ:QAO7@NQ:7HAQN! W:

! M

H6ANHA

UHTTQ:QAOQAZH:6ASQAONR6AO:HELOQO6UHTTQ:QAO9P6O6=

7LSHAQNRQARQTQ@OL:QN;

 

!!"

! # $%

!
#
&
'
(
'

"')* +,

"'")* +,

"'"")* +,

-&.

/

#01&22

!

34

567!') $%

)!")6" )8" !"" !9" !6"

/

+

"

:

/

;

!

<=>2?

/

+

"

:

/

;

)

<=>2@01&22?

/

+

"

:

/

.

9

<=>2?

/

+

"

:

/

.

9

<01&22?

A

B

9

:

/

;

6

@

/

+

"

:

/

;

!

<=>2@01&22?

3HD;!#+SHNNH6A N9QRO:@6TOPQD7@NNRQ:@SHRNYHOP UHTTQ:QAO

W:

! M

H6ANR6ARQAO:@OH6A #";""Jc! ";"Jc!";Jc

HA S67T:@ROH6A$ @O:66SOQS9Q:@OL:QQ[RHOQU EV&>`;J

ASYPQA 7HDPOS@HA7V:QN6A@AOYHOP OPQ

!

(

&

=

!

W

"

O:@A=

NHOH6A 6TW:

! M

H6ANHA *'N

IPQA @A6OPQ:Y@ZQ7QADOP J<&;J ASY@N@7N6

LNQU O6Q[RHOQW:

! M

H6ANNQ7QROHZQ7V! OPQ9P6O67LSH=

AQNRQARQTQ@OL:QN6TW:

! M

H6ANYQ:QS6AHO6:QU;3HD;

& 9:QNQAONOPQQSHNNH6A N9QRO:@6TD7@NNRQ:@SHRN

YHOP UHTTQ:QAOW:

! M

H6ANR6ARQAO:@OH6A # ";""Jc!

";"Jc! @AU ";Jc! HA S67T:@ROH6A$ Q[RHOQU EV

J<&;J AS7HAQ6T@A 1:

M

7@NQ:@O:66SOQS9Q:@OL:Q;

0QU T7L6:QNRQARQ#HANQOHA 3HD;&$ RQAOQ:QU @Ò<"
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L @掺杂透明氟氧化物玻璃陶瓷的光谱特性
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! 张家骅<
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!申泽骧J

#<;中国科学院长春光学精密机械与物理研究所 激发态物理重点实验室! 吉林 长春#<!""!!%
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摘要! 用不同的激发波长 J!$!J<&;J!&>`;J AS!研究稀土W:

! M掺杂的透明氟氧化物玻璃陶瓷中W:

! M在2@3

!

微晶环境和玻璃环境中的不同的荧光行为- 对于微晶中的W:

! M离子!当用 J!$ AS和 J<&;J AS激发玻璃陶瓷

时!观察到从!

W

"

能级到!

(

J

能级的发射!和<

X

$

能级到基态!

(

&

能级!

!

W

"

能级到!

(

`

能级的发射- 我们认为微晶

中W:

! M离子的!

W

"

能级上的电子布局是依靠电声子耦合=多声子辅助来实现的- 为了进行比较!用 &>`;J AS

共振激发玻璃及微晶中W:

! M离子的!

W

"

能级!观察到!

W

"

能级到很多低能级如"

!

(

J

.

!

(

`

.

!

3

$

的跃迁- 而当在

J!$ AS和 J<&;J AS非选择激发时!只有 !

W

"

能级到!

(

J

能级的发射存在- 我们认为这是由于不同的激光波长

选择激发了不同环境中的W:

! M离子!J!$ AS和 J<&;J AS激发线选择激发了电声子耦合环境强中 W:

! M离子-

不同W:

! M离子掺杂摩尔分数分别为 ";""Jc!";"Jc!";Jc的发射光谱的研究还表明!这些电声子耦合环境

强中的W:

! M离子浓度很高!很容易发生浓度猝灭现象- 最后!用拉曼光谱研究了这类玻璃陶瓷的结晶性为和

振动特性-

关#键#词! 透明氟氧化物玻璃陶瓷% 镨离子% 纳米晶
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