
~ 31 .t. ~ 12 ~
2009 --If- 12 }l

:J:..-.t jJ, -t, 1674 - 2869(2009)l2 - 0086 - 03

~ ;?{ J:tik* *tll

J. W uhan lnst. T ech.
Vol. 31 :-.10. 12

Ixx:. 2009

UiLU -tt
( ;;l\ ~ ..L iLk. ~': Jl': '%': bt , ;i!}J ;l~ ;;l\~ 4300 74)

~ri; .. , ffi-)ij Ncvanlinna 1t 1t- :lj> n: ~;f<> !i-,ffi,-tt ftIJ ")i - {t_n:~.~ 'Jt7 J!..if 3- -t- 1t-~1t ftIJ !i- ,ffi, !t i;I'It of" 1t ftIJ ")i

- 'Ii. f"l ,{! , flfj" 4-l-t-U!.. -ffff 7 ;t '* eo.j;n It J!..

*-it1.>] ,:!t,i, -tt;)~ -A {!; "Ii - .Ii.

'f 00 Jr~ ~ :01 74. 52 :i:. ,~Lf;f; -jr- ~ , A

;f.-x.-*-- m Ncvanl inna {it ~ ;:fjl JJlit '~ }\'1 i¥J ff
-t [ 1]. i~ f 1=; /<{ )!]4f ';f 4t -*. t.e JH t. a )!] - ;;ff :# JL
ott, *" *- f - a 1=; {r!J g - a *- .{;. ;ffi r~ ,11..*- .?!. {r!J -t" n:
.e. off] ~ •# j 1=; g 1':,( a ;)J CM JA\.. -A iiL it k ;)J - .i£.

ff .ft.., t.·j,) ( a .j)+. -.r. f -r a ft!.l -t" !!l;f. ,t!iik ft!.l *- '*­

-n:~ , II :t"M..*-.-?-d£:t" -tt -it Jf-; Eu ( a , f) --f- oF ~ M..

+.?.iL-it- ;k . Nj,) ( r'I~J -fl of; f -a i¥J ~ w.. ~

,t!ii k {r!J -* A {r!J ti 4!f --I- . N a+1 (r,f 1a) =

N (r' jl a) -Ni l ( r ' j~J . N H ( r 'j~J 1=;

N (H l (r ' f~J ;?f- HI] Al-.r. N H ( r' j~J 1=;

N (H l ( r ' fl a ) {r!J ;ij- );j'j -:1f;L~:...

Aa~-*JJlit ~~##~£n~~ ~ 4#

- 1- ~, ft ill x.'" 'HH -#'_her{ ftI "', f 'li .;\. Ii- 1

- 't ft I'l -f 'r,OJ ~ ;t.,>, ,<, "', j.-'f T J!.,I!, j!,,f, ft

~ ~~~~ft~ ~ ~1 _ 1'l~~~*~-~ "' ­

1-~~~ ft~.~~~.* • • A1.1 _
1929 -If- . ~evanlinna jif. "A 1 1':1. r ~n!.:

~n!. A R j 1=; )!] g 4f ';f ft -*. t.e -&1 ft. 11), «.

(j = I , 2,3,1)59 ID1 1'-P] H1Jft!.l CM 1,,\.. -AiL JI'J f )!]

g ~ i)- s;1\ 'I<- 'l: j< ,

1983 -If- •H . UedaL2J rt.i!tT ~ JJl A. *f- f lJ

~n!.H d f~/<{ )!]#••~~ • • ,a j ( j =

1 . 2, 1, 4 ) 59 \!!i 1'-.}1 M ft!J 1.#., I':.c. U j (j = 1 , 2 , 1 );i/]

eM ~Jt- {! , 11. Eo ( a, • f) = Eo ( a , • /<{). $,- <f' k;?;: 2

J9 - .£j!,ft, "J f J9 g ~ i)- .;\.I'dH- j<,

i<J !l'o~ - 1"1 II! , iJO. j~ $ 'Jf 'ir. .r, it , . , 'k. Iii JIt

" ~,.. ,U l. [ 3-4]. -Ie ... i:. 'i' , oJf ;t "i 1- 4~ t: 'It j!,

"'ft ""A'fctt~ !k ;!t , j,Htl T '-' , Iii *' ,
x n!. 1 it j 1=; g 59~f ';f -k~ -&1-k-«.( j = 1,

2,3 ) J9 s: 1-*'1M~ ." il'lt , k J9 - iE j!, 'It , "'
E~ ) ( Uj , f) =E~) ( a" g ) ( j = 1 , 2 ) . E i l ( U.1 ' j) =

1:.',1) ( a 3 . g ) ,k ;?;: 1 , Jt~ f ;i/] g {r!J H- J\ ~\ 'ff-](' -R..

~ l JJl 1 i~ j 1=; g ;)J ~f '*"aff ,!I.ft.. -«, ( j = 1,

2, 3,4) J9 '" 1-*'1"1~ il 'It , k;> 2 J9 - .£ j!,'It, "'
I =Fx ,11. E l l ( u j , f) = Ei l ( u j ,gH) = 1 , 2 , 1 ) , 'N

(i) S (r) = S(r.j) =S( r , g ) .

( ii) (2- ~ ) { T(r. _f)+T( r./<{) }~

s

L..: {FJk1 (r ;a, . f) + N i l ( r ,a , , g) } + S(r) .
, '
i.E -til-i.'k N eva nlin na ~ .::..It-;f.-~JJl .

a 1
Ci) 2TC r, j )< L;N (r' f _ )+ 5 Cr , j ) <

j 1 a,
a

k ~ l ftt\f·) (r' f~aj)+k ~ I T( r , f> + S(r , f) :(;;

k ~ IN ( r 'r~K,l+k ; ,TCr,( H SCr ,I J<

Z ~ iT(r,j) +k ~ 1 Hr.g) +S( r , f) .

.--k - l
)}.. ;IQ T(r .f)~-k-T ( r , /<{ ) I S ( r, f).

~l JJl , T( r , /<{) ~k~ lT (r , .f)+S( r . g) .

-t>t f<f- j )J S ( r ) = S ( r , f) = S ( r , g ).

( ii) 2T( r ,j) ::( 'i)\J(r,r ~a )+ S( r ,f) ::(;
J I . J

Jtt~ El' ~ , 2009 - 05 - 04

ft it f,;'j 1r--, 1U!HH 1980 - ) . ]$ • ;<!Jj:ll:; jt M A... ii±-~ :Jt 1:. . -iII- "". ~£ :-t ~ .1 Jr ./IT V-J ~ 'K. .



87

*4--
, f Cf-a l )

(.CZ>= ( f a~ )(f a l) se a ~)(g (I,)'

$- G ( z ) = O, .If'JE~) ( a3 , j ) = E k) ( a, . g) ,k;;?1 ,

- ( 1) - ( I) 2n; r' f -a , + N I<) r'x - ul ~k (k l ) X

{ H r , f )+ H r , g ) } + S( r ) . ( 2 )

1 ( ') 2T!t.,(l),. (2) ." 1-. <in D ' '' ''''-

#- m k~3, it-9 k;;?1 iii! *~- .J'J[-,,~ H j = 0 , r~l .J£ "r

l£ Ff H 2 = 0. d1 H , = 0 , H 2 = 0 .ft.)!rFf tI:f f foJ it i¥J

" ,,!\.·I± <I' JJl.

., 1I "" 2 i» I Ji " 6j ,)- ,,!\. 'I!l Jt JJl .
it.G (z):;t: o . J!~ m (r,G ) =S(r ) ,

( ~ (2- ~ - k(k' 1) )+o(l) )X
{T( r , j )+ T( r , g ») . (3 )

"N(r .G) < L:{N (lc+l ( r . (lj .f) +N (lc+l ( r . (lj . g ) } +
j - ?'

4-F{z) = (f-a~) !/ ( K-a~ )
( f a j) (f az) ( g a j) (g az)

-* .F( z ) = 0, J!rJ El) ( a" , f ) = Ell ( a". x) ,k;?:-4.

., I) '" 2 i» 1 ); " 6j""!\..I!l <I' JJl.
it F( z )+-O. PI ~1.J£ 2 1£1lJ1 i¥J ~ ik4H:.1. -r#- :

N.) ( r ' f f a, )~k(/ 1) {T( r , f) I T (r .K) } I S (r) ,

N ll (r ' r la ) + N ll (r , l a ) ~. ., x .,

k (k
2

1) { T ( r , f) + T ( r , g )} + S ( r ) .

d1 ~1.J£ l(ij)~ ,;(£ No (r,f ~aj ) +

N., (c,_ I _ )C J ~ 1 , 2) '!' -,- ~. 4{i. - -t- i<.Pf
K-aj

No( r ' f l aJ +N.,(r ·g~aJ~ { ~ (2-1 -
k(/ 1» )+ fI(l ) } X { 'F( r , I> + T ( r, x ) } ( r E 1) ,

~ '!' 1 Ji - .<. .". "1 it :i!o. l' "';'/.

N., (r.-
j
. 1 ) +N. ) (,._' _)~
r», s r a,

••
N (r , I1' )< L {N"_+J (r,u j, n I N (O+l (r,(l j.I{ ) }:S;:;

;_2

2
k + 1l T Cr , j ) + T Cr. g ») -

N" ("f-':a,)+N" (r·8 -': " ,) > ( ~ (1- ~ ) +

o(1 ) } {T Cr, f) I T(,- ,g) }(,-E 1),$-'!' I fJ -k..1i

"1it :i!o. l' "';'/.

N+, f -':a') +N" (r'8\» (~ (1 - ~) +
1J (l) }{T(r, f)+ T ( r,g ) } (J = l ,2 . r E l) . (1 )

4- H = I<f-ill) g'(g-a j)
1 ( f (lz)( f a ,, ) ( /I; (l2)(g (I ,,) '

H = j<I- ( 2) g ' ( g -a2}
2 ( f (I ,)(I (l ,, ) ( I{ a ,)(x (l , ) "

*" H , +-O• .I!lJ

m(r . H 1) =S(r) ,

, 1J£ 2 ilt f -9 g j J ~~ '*" .tt1l-lil1r4t , a j (j = 1,

2 ,3 ) Ji~ l' *,J M 6j '" ~ Jl4t. k Ji - .>E l' J"t ,"'
E. J (U j . f ) = Eu ( Uj . g Hj = 1, 2 .3 ) .k:>4 • .l! rJ f ]I;;

g 6j"" !!dH' JJl.

1;£ dJ,1 ff 1 ( i i) ji,p , -If- Nu(r. f 1aJ I

N" (r,_I_)Cj ~ 1, 2 , 3) '!' -,- ~. 4 {L" l'jjo-11's: o,

a

L:{N,iJ ( r ;« , . f ) +N.) t r ;a, ,g ) } + SCd .
j _ 1

"m2;N" (c, r-':a )+ k ~ 1T(c, f) +sec, f) .
J 1 . J

;;,'"
s

(2 - nn"/l ~ 2;N" (" / -': a )+SCr) ., , ,

'"'"(2 - ~ )r Cr ,g)~ i=Nt J (T. ,T ~ a )+ S (,- ) .
J I '" J

l'l""-

(2 - 1)CHr. j ) + 'F ( r , g ) } 0:(

1 s .
k + 1 L..: {N u t r ;a, ,J ) + N id ( r , u; . g ) } +,-,

k;lN.) (r·f ~al)·

'"Nf<) (r.f~a , )<N(r.~I )<NCr. H1)+SCr).

... .,I)"'1(ii)-11',

N il (r . f !'al )<kCk1
1) { H r , j ) + Hr,g ) }+ S ( r ) .

J'I",



f. 31 -t.

2
( k I l )( k l) {T(r ,I> + T( r , g) } +

2 - ( 1 )kIlNi) rt f _ at .

~~ jJJ

N il (T. f 1 (/ 1 ) ~N ( r . :;)o:(N (r. G) +S(r ) .

TI<

N f<) ( r . f -':a l )«k 2 1) 2{T( r . j ) + T(r ,g) }+ S (r ) .

N., (r ' j~) I No ( r . _r_ )~
- (I , g r-: a,

4
( k l) 2 { T (r, .f) I T ( r , g ) } I sen. ( 4)

rll {il* JW .«rL~. £tt.flM:iI?"!i-- ·It.l.!.-it- rl\.fl . ~1:. # :

# '1' ti: »i..il .1995 .

[ 2] Uc da II. Unkity t h<-'OTctns fo ~ tnCTOTnOTphic OT cmiTe

Iunctio ns j j ] . Kodni Ma th J . 1933 . 6 , 26 - 36.

L3J *-R t.L 1n it 'f. .x-~ N -t- 0- 4Hfi. II?~ tt i·Flit II? ""Ii ­
'li D ] , J.J Jt#-'1'.t 9 99 , 12 ( 2) ,8 - 12.

[ 4] Yao Wei - hong. T wo entire funct ions sharing four

small functions in the sense of E'" (poD - E.) (p.K )

U J. Acta Math Sci . 2003 .23B ( 1),23 -32.

Entire functions sharing three values

IJAI li-neng , 1,1 Yuan- yuan

( School of Science. Wuhan Institute of T ech nolog y . Wuhan 430074 . China)

Abstract: By a pplying Nevanlinna theory and t he uniqueness t h eo ry for enti re functions . the uni queness

of en t ire funct io ns s haring three val ues with m u lt iplicities is st ud ied and some results arc c bt aincd ,

w hich generalizes known t h eo rems .
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Plasma waveguide formation by intense CO, laser pulses

breaking down low-pressure gas
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0 . School of Science. W uhan Instit ute of T echnology . Wuhan 430074 . China ; 2. College of Optoelectronic Science

and Engineering . H uazhong University of Science and T echnology . Wuhan 430074 . Ch ina ;

3. W uhan Nutionnl Laboratory for Optoelectronics. Wu han 430 074 . China ; 4. Department o f Physics and

Electronic Engi nee ring . H ubei Universit y of Ed ucation . Wu han 430205 . China)

Abstrad : Propagation of laser pulses in a plasma waveguide has IJeen proposed as an effecli ve means of

extending the interaction length wi th an under dense plasma. F undamental principles of plasma waveguide is

discussed. and then the matched spot size is calculated from Maxwell's equations. Recent progress on the laser

pulses plasma waveguide and their ap plications is presented A new scheme of plasma waveg uide using high

energ y (1 \ laser pulse ill<!tlCed low-pressure gas brea kdown, w hich overco mes the shortcomings of capillary gas

discharge plasma waveguide and sol id laser induced plasma waveguide . is suggested. The plasma waveguide

sho uld thus provide gui ding for smaller spot sizes over longer interaction time. A time synchronizatio n

requirement bet ween hig-h intensity laser beams and plasma waveg-uide should also be reduced

Key words : plasma w<l veguide ; capil lary gas dischurge s CO 2 laser p ulse +.:t~ .f.if- :" ~


