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一种新型的空气扰动探测方法

王 程G刘劲松G刘时雄G郑子薇G张绘蓝G张光勇

’华中科技大学 光电子科学与工程学院激光技术国家重点实验室G湖北 武汉 *c##(*)

摘 要!基于光折变材料的二波耦合特性提出了一种新型的空气扰动探测方法r空气中的微扰导

致入射到光折变材料中两束光的光程差发生改变G干涉条纹随之发生变化r由于光折变体相位栅

建立时间比较长G体相位栅不能及时跟随干涉条纹发生变化G导致干涉条纹与体相位栅间的相移

将随空气扰动信息的变化而变化r相移角的改变将导致瞬态能量转移G输出两束光的能量在瞬态

能量转移作用下将实现对空气扰动信息的光调制G并且这种调制过程是一种差分调制方式r在接

收端采用电差分检测方法便可解调出空气扰动信息r这种利用光折变体相位栅的差分探测方法在

未来的探测领域将有广泛的应用前景r
关键词!二波耦合m空气扰动m体相位栅m差分检测
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bDYCENVNFXẐNg RUW|CNEFJELfD̂ML]XNZOYLDEYDWE_bDYCENVNFXG>UCWEGRUaDLGLE$##cjRDLMWhCj}jM]U_DE]LE
OYCNNVNZ[\]NDVDY]̂NELYMOYLDEYDWE_SEFLEDD̂LEFGO]W]D‘DXNZHWMD̂ bDYCENVNFXGRUW|CNEFJELfD̂ML]XNZOYLDEYDWE_
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!"#$%&’&(&)((*&&+&,-.)*/+-&"$(*&(%"
"0(10(2&/345(*&1*/4&3#43/()*)/04&’2.(*&
/#,(0,206&+)&)/+2&)/6)06/(&’78+’(*&+%&)/+
)"310(&(*&/#,(0,206&+)&7

9&)/04&(*&:;; 3&/+4)/+&6#3#+/(&(*&
)"33"+<3"’&+"#4&5#(#4%#’&6.04&’#+3/+.
/116#)/(#"+47 =",3/66.5 1&"16& /’"1( >’9
)"016&,",1"6/,#?#+-2&/3 416#((&,@A9!B("
,&/6#?&’#$$&,&+(#/63"’06/(#"+7C"%&D&,5#+"0,
&E1&,#3&+(5%&)/+$#+’(*&(%"/316#$#&’8F
4#-+/64 "$ (*& (%" "0(10( 2&/34 "%+#+-
’#$$&,&+(#/6)*/,/)(&,#4(#)47G*&1*"(",&$,/)(#D&
3&’#/)/+)"316&(&’#$$&,&+(#/63"’06/(#"+2.
GHI 1,")&447

86(*"0-*,&4(,#)(&’%#(*(&4(#+-#+4(,03&+(5
%&)/+J(-#D&(*&3#+#303’&(&)(/26&4#-+/6$",/
-#D&+4#-+/6("+"#4&,/(#"/))0,/(&6.5%&)/+4(#66
"24&,D& (*& ’&(&)(#+- ,&406(4 $,"3 (*&
"4)#66"4)"1&7G*&1,#+)#16&"$(*&’&(&)(#"+#4(*/(
(*&’#4(0,2/+)&)/+)*/+-&(*&1*/4&3#43/()*
’&-,&&2&(%&&+(*&#+)#’&+($,#+-&1/((&,+/+’(*&
,&$,/)(#D&<#+’&E 3"’06/(#"+5 %*#)* ,&406(4 #+
#+(&+4#(.(,/+4$&,2&(%&&+(%""0(10(2&/347
=",3/66.5(*&1&,#"’"$(*&$,#+-&1/((&,+#4K3
3/-+#(0’&54"%&)/+’&(&)(D&,.(#+.’#4(0,2/+)&
2.(*#43&/+47

> LMNOPQRSMN
GHI */4 2&&+ %#’&6. 04&’ #+ 3/+.

/116#)/(#"+45 40)* /4*"6"-,/1*#)(&)*+"6"-.5
/316#$#)/(#"+"$4#-+/62&/345&()7C"%&D&,5(*&
"0(10(4#-+/6"%+4’#$$&,&+(#/6)*/,/)(&,#4(#)45
%*#)*#4,/,&6.3&+(#"+&’#+"(*&,6#(&,/(0,&7T+
(*#41/1&,5 %&#+(,"’0)&/ +&% 3&(*"’ $",
’&(&)(#+-(*&/#,(0,206&+)&U04(2/4#+-"+(*#4
)*/,/)(&,78((*&4/3&(#3&5%&&6#3#+/(&(*&
)"33"+<3"’&+"#4&5 /+’ *#-*6. #31,"D&(*&
’&(&)(#+- 4&+4#(#D#(. 2. (/V#+- :;; 3&/+47
I/.2&(*#43&(*"’%#662&D&,.04&$06#+$0(0,&
/116#)/(#"+47

WOXNMYPZ[\]ZN̂R
G*&/0(*",4%#4*("(*/+V;,7_7G7‘a5;,7

b7_7H/+-/+’C7‘#05$",04&$06’#4)044#"+7
G*#4,&4&/,)* %/44011",(&’2.(*&=/(#"+/6
=/(0,/6!)#&+)&c"0+’/(#"+"$F*#+/0+’&,-,/+(
="7dedfgehi/+’="7deifgeid7

jZkZlZNOZRm
ndo !p‘qI8r‘5H:99;_5_:A!:=8s7G*&A*.<

4#)4/+’8116#)/(#"+4"$A*"(",&$,/)(#D&I/(&,#/64
nIo7=&%q",VmpE$",’t+#D&,4#(.A,&445duuv7

nho cr8=FT!G!q5_tG8It‘T8!7p1(#)/61/((&,+
,&)"-+#(#"+nIo7=&%q",VmF/32,#’-&t+#D&,4#(.
A,&445duuw7

n>o IpbcC5G8FbTGGI F5!Gp‘‘CI7!(",/-&
"$iee*#-*<,&4"60(#"+*"6"-,/34#+/‘#=2pg),.4(/6
n_o7p1(7‘&((75duud5dv@wBmvei<vef7

ngo 刘建静5郝伟5刘锴5等7光折变聚合物材料在光电子

技术中的应用n_o7应用光学5heev5hf@>Bmh>u<hgd7
‘Tt_#/+<U#+-5C8pH&#5‘Ttb5&(/678116#)/(#"+
"$1*"(",&$,/)(#D&1"6.3&,#+&6&)(,""1(#)4n_o7_
"0,+/6"$8116#&’p1(#)45heev5hf@>Bmh>u<hgd7@#+
F*#+&4&B

nio sr:sprF5I8GGCT8!:58rIT= b5&(/67
r&</6<(#3&*"6"-,/1*#)#+(&,$&,"3&(,.%#(*’"026&
(%"<%/D&3#E#+-#+1*"(",&$,/)(#D&),.4(/64n_o7
81167p1(75heee5>u@d>Bmheud<hdee7

nvo CtTs=8r;_A5I8rr8bFCT87G%"<%/D&3#<
E#+- /+’ &+&,-. (,/+4$&,#+ 9#dh !#phe ),.4(/6m
/116#)/(#"+ (" #3/-& /316#$#)/(#"+ /+’ D#2,/(#"+
/+/6.4#4n_o7p1(7‘&((75duwd5v@dhBmvhh<vhg7

nfo H:99;_5!p‘qI8r‘78316#$#)/(#"+"$(&3<
1",/66.3"’06/(&’4#-+/62&/342.(%"<%/D&3#E#+-
#+9#dh!#phen_o7_7p1(7!")783795duue5f@dhBm
h>vu<h>f>7

nwo q:CA7G%"<%/D&3#E#+-#++"+6#+&/,3&’#/n_o7
T:::_"0,+/6"$x0/+(03&6&)(,"+#)45duwu5hi@>Bm
gwg<idu7

nuo !FCT‘‘T=s:r C5!8t:r9r:q r7:6&)(,#)/6
)"+’0)(#D&#(. "$ 6"+- 16/43/ )*/++&64 #+ /#,
-&+&,/(&’2.4&6$<-0#’&’$&3("4&)"+’6/4&,1064&4
#+/#,n_o781167A*.4795duuu5vwmfi><fiv7

ndeo !btAT= !59:rs: ‘5A:!FC:‘ t5&(/67
c#6/3&+(/(#"+"$$&3("4&)"+’6#-*(1064&4#+(*&
/#,mG0,206&+()&664D&,4046"+-<,/+-&)604(&,4n_o7
A*.47r&D7:5heeg5fe5egvvehmd<di7

nddo b8!C:cC :5C8!!8= s:5sC8y8‘q T:7
I/)*<y&*+’&, "1(#)/6 4.4(&3 /4 / 4&+4#(#D&
3&/40,&#+-#+4(,03&+(n_o781167p1(#)45duug5>>
@dvBm>ige<>igg7

ndho cr:_‘TFC_5b8I!CT‘T=885s8rFT8AI7
!&6&)(#D&(%"<%/D&3#E#+-#+1*"(",&$,/)(#D&),.4(/6
n_o7p1(7‘&((75duuh5df@gBmhgu<hid7

nd>o z8tA:‘ I5!:rp F5;qb!Gr8 r7!&6$<
$")04#+-#+1*"(",&$,/)(#D&(%"<%/D&3#E#+-n_o7
p1(7‘&((75duuf5hh@duBmdgfe<dgfh7

ndgo r:cr:sT:rA5!p‘qI8r‘5r8_9=98FC5&(
/67G%"<2&/3)"016#+-#+1*"(",&$,/)(#D&9#dh!#phe

@下转第gdi页B

{ddg{应用光学 heef5hw@gB 王 程5等m一种新型的空气扰动探测方法


