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摘要
:

研究了相交圆聚光腔中各反光部位对策光的贡献
,

理论计算结果和实侧数据基本相

符
,

分析了提高聚光效率的途径
。
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s e a r eh e s o n the e o u p lin g e ffie ie n e ie s o f v a r io u s
卯

r t io n s o f the e a v it y e a n m a ke u s be tt e r u n d e r -

s t a n d th e e n e r g y tr a n sfe r eh a r a e t e r is t ie s a n d o b ta in the n ew a PPro a e he s to im Pro v e th e e a v it y e o n -

fig u r a tio n
.

2
.

T h e o r e tic a l c o u Plin g e fficien e ie s

Fig u r e 1 illu s tr a te s the e ro s s s e e tio n

o n e ro d in the la s e r ,

w he re D a n d d a r e

气气气
III

/////

{{{
习习习

F ig
.

1 Seh e rn a t ie o f in te rs e e t in g

e ir e u la r e a v itv

o f a n in te rs e e t in g e ir e u la r e a v it y w it l、 o n e fla shlam P a n d

the d iam e te r s o f a fla shla m p a n d a ro d r e s p e e t iv e ly
,

k 15

the e e n t r e 一 to
一 e e n tr e sPa e in g be tw e e n the lam p a n d the

r o d
.

If th e o r ig in o f th e e o 一 o r d in a te sys t em 15 d efin e d a t

the a x is o f th e la m p
,

th e e o 一o rd in a t e s o f the e e n t re o f

the a r e p p
’ a r e x 。 二 1 a n d 夕Q = 一 h

.

S u p p o s e tha t t l、e r efle e t iv it ie s o n the t
wo

e n d s u r -

fa e e s o f t he e a v it y Pe r Pe n d ie u la r to th e- lo n g itu d in a l a x e s

o f the ro d a n d tl: e la m p a r e 1 0 0 %
,

th e r e fle e tiv itie s o f

all p o in t s o n the s u r fa e e o f th e e a v it y a r e th e s am e , a n d

t he Pu m p so u r e e w it h a I
J a m b e r tia n ra d ia t io n p a tte rn

h a s eo n s ta n t b r ig h tn e s s a e r o s s its d iam e te r w he n v iew e d

fro m a n y p o in t
.

It 15 a ls o a s s u m e d th a t all th e lam p r a -

d ia tio n u n d e唱 o e s iu s t o lle re fle e t io n a n d tl飞e la s e r ro d

a bso rb s the r a d ia tio n w h ieh fa lls u p o n it
.

T he re fo r e the g e o n le t rie a l e o u p lin g e ffie ie n e y 甲 15 d e -

fin ed a s fo llo
,
二in g 刀= (A m o u n t o f e n e r g y tr a p p ed by th e r o d fro m d ir e e t r a d ia t io n a n d o n e r efle e -

tio n )/ (A m o u n t o f e n e r g y fro m the lam p )
.

A s s
ho w n in Fig

.

1
,

the r ays fr o m tl、e la m p a r e r efle e t e d a t th e p o in t P o n the re fle e tio n s u r -

fa e e bu t o n ly p a r t ia l r efle e t ed r a ys e a n illu m in a te th e ro d
.

T he e o u p lin g effieie n ey e a n be e ale u la t
-

ed by e o n s id o r in g w ha t fra e t io n o f t l, e e n e r g y r a d ia t e d by t he la m P 15 re fle e te d in to the ro d
.

In te
-

g r a tio n o v e r a ll Po in t s o n the r e fle e tio n w a lls le a d s to th e to t al e o u Plin g effie ie n e y
.

In o r d e r t o in v e s t ig a te th e r efle e t io n e o n -

tr ibu t io n s o f v a r io u s Po r t io n s o f th e re fle e t io n

w all
,

the re fle e tio n w a ll 15 d iv id e d in to 1 2 Po r -

t io n s sho w n in F ig
.

2
.

T h e in t e rs e e t io n s o f the

ra d ia t io n r a ys fro m the o rig in w ith the r efle e -

t io n s u rfa e e a r e A
,

B
,

C
,

D
,

E
,

F
, a n d G

,

w ith e o r re s
卯

n d in g a n g le s o
。 ,

3 0
’ ,

6 0
’ ,

9 0
’ ,

12 0
’ ,

1 5 0
。 , a n d 18 0

0

m e a s u re d fro m t he la m P

a n d

F G

th ey

ro d
a x is

.

B e e a u s e the a re s A B
,

B C
,

⋯⋯

h a v e e q u a l a n g le s re la r iv e t o t l, e la m P
,

Fig
.

2 Po rt io n al
s eh e m a t ie o f th e e a v ity

als o

T h e

a r e r a d ia t ed eq u a lly b y the lam p

Pro g r am s a r e w r it te n to e ale u la te

w it h e q u a l e n e r g y
.

w h a t fra e t io n o f t he e n e r g y r ad ia te d by th e la m P in to

a n a n g le (fo r e x a m p le
,

1
’

) 15 tr a p p e d by t l: e ro d tl、ro u g l、 d ir e e t r a d ia t io n o r o n e r e fle e tio n
.

In t e g ra -
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e a le u la te d r e s u lts lo r fo u r

po
r tio n lead

s to the co u p lin g e ffie ie n ey o f th e p o r tio n
.
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.

3 s】、o w s th e

e a v it ies
,

w h e re x a
xe

s in d ie a t e the a n g le s fro m 0
0

to 1 8 0
0 , a n d 夕 a

xe
s

sho w the e
ne rg y Pe rc e n tag

es o f the t o ta l

the u p p e r se m ie av ity e an g iv e u s e
no

u g h

It 15 s e e n fro m F ig
.

3 tha t

m u eh mo
r e r a ys a r e r efle e t ed

in to th e ro d fro 们n 0
0

t o 6 0
.

(in
-

elu d in g the d ir e e t r a d ia tio n )

a n d th e ef fieie n ey r ed u e es w ith

a n in e r e a s e in a n g le s
.

A fte r th e

a
昭le re a ehe s 1 5 0

. ,

ne
a rly no

r ays e a n be co nv
e烤 ed in to th e

ro d d u e t o the bfo ekag
e o f th e

lam P itse lf
.

T h e fa et tha t th e

co u pli吃
ea pab ility o f th e r e -

fle e tio n w alls fo r la r g e r th a n

9 0
.

15 s r n alle r tha n tha t o f the

r efle e tio n w a lls fo r le s s th a n 9 0
0

15 be e a u s e o f hig h im a g ing m a g
-

n ifie a tio n o f th e lam P fo r the

a r e D E F
.

W h e n th e d iam e t e r s

o f th e lam P a n d th e ro d a re e -

in p u t en e堪y in to th e ro d
.

T he co u plin g e ffieie n e ies o f

n fo rm atio n o n the w ho le ea v ity be e au se o f sy

mm
e t r y

.

一 J

l一30

18 0

、
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一引!
t

1
1一

.

||

!

巨
0 3 0

下州
州
1 20 15 0 12 0 1 50

,

|
一O

11!|
一的,

l飞
八

l||一印

F ig
.

3 Ca le u la ted co tlp lin g e ffie i即eie s

l
,

2
,

3
,

4 一 D = 19 m m d = 8
.

4 r n r n k = 18 m m l
,

2
,

4 一 l 二 sm m

3 一 l = 10 m 一n l
,

2
,

3 一 h 二 4 m m 4 一 h 二 Z m m 1
.

4 一 R = 2 3 . n n .

2 一 R = 18 m m 3 一 R = 1 5m m

卿
al

,
th e r a ys ra d ia te d by rh e lam p e a n n o t b e fu lly r efle e t ed in to the ro d

.

T h is pro blem also e x -

is t s in a n e lliPt ie a le a v ity a n d e a n be im Pro v e d by in er e a sin g the d iam e te r o f th e ro d a n d r ed u ei呀
th e d iam e t e r o f the lam P

.

In F ig
.

3 the a r ea s en elo se d b y th e e u r v es ,
x a x e s a n d 夕 a x e s in d ie a t e the o v e r a ll co u p lin g ef

-

fie ien
eies o f the e a v itie s

.

It 15 o bv io u s tha t the o v e ra ll e o u p lin g e ffie ie n e ie s a re d iffe r e n t fo r d iffe r -

e n t ca v itie s
.

T h e r efo re w e e a n o b t ain a n o p tim al in te r se e t in g e ir e u la r e a v ity ba s e d o n the
一

e ale u la
-

t lo n s
.

T h e e aleu la t io ns a lso sh o w th a t the m a in lim ita t io n o f th e e a v ity w ith o n e r
od

a n d o n e la m P 15

tha t th e co u p lin g e ffie ie n e ie s fo r the a r e fro m 9 0
0

to 18 0
0 a r e v e r y IO w a n d e s p e e ia lly the effieie n e y

f
rom

15 0
0

to 1 8 0
0

n e a r ly r e a e hes z e ro
.

T h e co n v e rg e d e n e rg y fo r th e a re D E FG fro m 9 0
.

to 1 8 0
0

is o n ly 2 4 % o f to ta l e o
nv

e rg ed e n e堪y
.

3
.

E x Pe r im e n ts

T he e x Pe r im e n t s w e r e
do

n e b a s ed o n a tyPiea l in te rs e e t in g e ir e u la r e a v ity
.

Be
e a u s e it w a s d if

-

fie u lt t o d ire e tly me
a s u re th e e o n v erg e d e n e r g y in to th e ro d

,

w e m ad e o n e
po

r tio n o f th e re fle e tio xl

w a lls sh a
do w e d e a eh tim e

.

A t firs t
,

w e m e a s u re d th e o u tPu t la s e r e n e rg y a t th e P re s e t in Pu t e n e r -

g y o f the la m p
.

T h en
,

w e p la s t e r ed th e fu lly abso r p tiv e m a te r ia lo n the re fle e tiv e
卯

r t io n (fo r e x -
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