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�à¥¤«®¦¥ ª®«¨ç¥áâ¢¥ë© ¬¥â®¤ ¨áá«¥¤®¢ ¨ï ¢®ááâ ®¢«¥®£® ¢®«®¢®£® äà®â  á ®¤¨®ç®©

£®«®£à ¬¬ë ä §®¢®£® ®¡ê¥ªâ . �¥â®¤ ¯à¥¤ § ç¥ ¤«ï ¨áá«¥¤®¢ ¨ï £àã¡ëå ¥®¤®à®¤®áâ¥© ¢

ä §®¢ëå ®¡ê¥ªâ å. �à¨¢¥¤¥ë à¥§ã«ìâ âë íªá¯¥à¨¬¥â «ì®©  ¯à®¡ æ¨¨ ¬¥â®¤ , ¯®¤â¢¥à¦¤ îé¨¥
¥£® à ¡®â®á¯®á®¡®áâì.

�¢¥¤¥¨¥

�«ï ®¯à¥¤¥«¥¨ï ã£«®¢ ®âª«®¥¨ï á¢¥â®¢ëå «ãç¥©

¥®¤®à®¤®áâï¬¨ ä §®¢®£® ®¡ê¥ªâ  ¯à¨ ¨áá«¥¤®¢ -
¨¨ ¢®ááâ ®¢«¥®£® ¤¥ä®à¬¨à®¢ ®£® ¢®«®¢®£®

äà®â  á £®«®£à ¬¬ë ¨á¯®«ì§ãîâáï â¥¥¢ë¥ ¬¥â®¤ë

¨ ¬¥â®¤ë á¤¢¨£®¢®© ¨â¥àä¥à®¬¥âà¨¨ ¯à¨ ¬ «®¬

á¤¢¨£¥ ¢®«®¢ëå äà®â®¢ [1,2].
�à¨ ¨á¯®«ì§®¢ ¨¨ â¥¥¢ëå ¬¥â®¤®¢ ¨áá«¥¤®¢ ¨ï

¢®ááâ ®¢«¥®£® ¢®«®¢®£® äà®â , ã ª®â®àëå ®â-
ª«®¥¨¥ á¢¥â®¢®£® «ãç  ®¯â¨ç¥áª®© ¥®¤®à®¤®-
áâìî ®¯à¥¤¥«ï¥âáï ¯® ¢¥«¨ç¨¥ ¨§¬¥¥¨ï ®á¢¥é¥-
®áâ¨ ¢ â¥¥¢®© ª àâ¨¥ (¬¥â®¤ ®¦  �ãª®),  

â®ç®áâì ¨§¬¥à¥¨© ®ª §ë¢ ¥â ¢«¨ï¨¥ § ¢¨á¨¬®áâì

¨â¥á¨¢®áâ¨ ¢®ááâ ®¢«¥®£® ¢®«®¢®£® äà®â  ®â

¢¨¤®áâ¨ £®«®£à ä¨ç¥áª¨å ¯®«®á [3]. �«ï ®¡¥á¯¥-
ç¥¨ï ¤®áâ â®ç®© â®ç®áâ¨ ¨§¬¥à¥¨© ¤¥ä®à¬ æ¨¨

¢®«®¢®£® äà®â  ¥®¡å®¤¨¬® ¨á¯®«ì§®¢ âì â¥¥¢ë¥

¬¥â®¤ë, ¤«ï ª®â®àëå ¨§¬¥¥¨¥ ¢¨¤®áâ¨ £®«®£à -
ä¨ç¥áª¨å ¯®«®á ¯® ¯®«î ¥ ¢«¨ï¥â   â®ç®áâì ¨§-
¬¥à¥¨©. �â® — ¬¥â®¤ë á ¢¨§ã «¨§¨àãîé¨¬¨ ¤¨ -
äà £¬ ¬¨ ¢ ¢¨¤¥ ¨â¨, é¥«¨,   â ª¦¥ à §«¨çë¥

¬®¤¨ä¨ª æ¨¨ â¥¥¢®£® ¬¥â®¤  à áä®ªãá¨à®¢ ëå

¤¨ äà £¬ [1–5]. �¤ ª® ¯à¨ ¨áá«¥¤®¢ ¨¨ £àã¡ëå

ä §®¢ëå ¥®¤®à®¤®áâ¥©, ®âª«®ïîé¨å §®¤¨àãî-
é¨¥ á¢¥â®¢ë¥ «ãç¨   ¡®«ìè¨¥ ã£«ë, ¥®¡å®¤¨¬®

ã¢¥«¨ç¨¢ âì ¢¥«¨ç¨ã à áä®ªãá¨à®¢ª¨. �ë¯®«¥¨¥
íâ®£® âà¥¡®¢ ¨ï ¯à¨¢®¤¨â ª â®¬ã, çâ® ¯à¨å®¤¨âáï

á¨«ì® ã¢¥«¨ç¨¢ âì á¢¥â®¢®© ¤¨ ¬¥âà ä®â®£à ä¨-
ç¥áª®£® ®¡ê¥ªâ¨¢ . �â® ¢«¥ç¥â §  á®¡®© á¨¦¥¨¥

à §à¥è îé¥© á¨«ë ¨ ¯à¨¢®¤¨â ª ã¬¥ìè¥¨î ª®-
íää¨æ¨¥â  ¯à®¯ãáª ¨ï ®¯â¨ç¥áª®£® ¯à¨¡®à . �®-
íâ®¬ã ¯à¨ ¨áá«¥¤®¢ ¨¨ á¨«ìëå ¥®¤®à®¤®áâ¥©

ª« áá¨ç¥áª¨¬¨ â¥¥¢ë¬¨ ¬¥â®¤ ¬¨ ¨á¯®«ì§ãîâ ¬¥-
â®¤ë à áä®ªãá¨à®¢ ®© à¥è¥âª¨ [6]. �ãâì ¬¥â®¤ 

§ ª«îç ¥âáï ¢ â®¬, çâ® ¢¨§ã «¨§¨àãîé ï ¤¨ äà £¬ 
áâ ¢¨âáï ã ¨§®¡à ¦¥¨ï ¥®¤®à®¤®áâ¨ ¨«¨ ã á ¬®£®

¯à¥¤¬¥â . �¥â®¤ ¯®§¢®«ï¥â ¯® á¬¥é¥¨î ¯®«®áë ¢

¨§®¡à ¦¥¨¨ à¥è¥âª¨ ®¯à¥¤¥«¨âì £à ¤¨¥â ®¯â¨ç¥-
áª®© ¤«¨ë ¯ãâ¨ «ãç¥© ¢ ¯à®á¢¥ç¨¢ ¥¬®¬ ®¡ê¥ªâ¥ ¢

 ¯à ¢«¥¨¨, ¯¥à¯¥¤¨ªã«ïà®¬ èâà¨å ¬ à¥è¥âª¨.
�à®¬¥ â®£®, ¡®«ìè¨áâ¢® ä §®¢ëå ®¡ê¥ªâ®¢ ¨¬¥¥â

¤®áâ â®ç® á«®¦®¥ à á¯à¥¤¥«¥¨¥ ¯®ª § â¥«ï ¯à¥-

«®¬«¥¨ï ¢ ¯à®áâà áâ¢¥ á  «¨ç¨¥¬ £à ¨æ á à¥§-
ª¨¬ ¨§¬¥¥¨¥¬ ¯®ª § â¥«ï ¯à¥«®¬«¥¨ï. � ¯à¨¬¥à,
®¡â¥ª ¨¥ à §«¨çëå â¥« ¢  íà®¤¨ ¬¨ç¥áª¨å ãáâ -
®¢ª å,  íà®¡ ««¨áâ¨ç¥áª¨å âà áá å ¨ ¤à. å à ªâ¥à¨-
§ã¥âáï  «¨ç¨¥¬ áª çª®¢ ¯«®â®áâ¨ à §«¨ç®© á¨«ë

¨ ª®ä¨£ãà æ¨¨. �â® ¯à¨¢®¤¨â ª â®¬ã, çâ® ¯®«®áë

¢ ¨§®¡à ¦¥¨¨ à¥è¥âª¨   £à ¨æ¥ áª çª  ¨¬¥îâ

à §àë¢ ¨ ¯à¨ ª®«¨ç¥áâ¢¥®© ®¡à ¡®âª¥ à¥§ã«ìâ¨àã-
îé¨å ª àâ¨ âàã¤® ãáâ ®¢¨âì á®®â¢¥âáâ¢¨¥ ¯®«®á

¢ ¨§®¡à ¦¥¨¨ à¥è¥âª¨ ¯¥à¥¤ áª çª®¬ ¨ §  ¨¬.
� ®¤®¬ ¨§ ¬¥â®¤®¢ ãáâ ®¢«¥¨ï á®®â¢¥âáâ¢¨ï

¯®«®á ¯à¨ ®¡à ¡®âª¥ á¤¢¨£®¢ëå ¨â¥àä¥à®£à ¬¬ á

¬ «®© ¢¥«¨ç¨®© á¤¢¨£  ¢®«®¢ëå äà®â®¢ ¯à¥¤-
« £ ¥âáï ¤®¯®«¨â¥«ì® ¨á¯®«ì§®¢ âì æ¢¥â®© â¥¥-
¢®© ¬¥â®¤, ª®â®àë© ¯®§¢®«ï¥â ¢¨§ã «¨§¨à®¢ âì §®-
ë, ®âª«®ïîé¨¥ §®¤¨àãîé¨¥ á¢¥â®¢ë¥ «ãç¨  

®¤¨ ª®¢ë¥ ã£«ë [2]. �® æ¢¥â®© â¥¥¢®© ª àâ¨¥

®¯à¥¤¥«ïîâáï ª®®à¤¨ âë â®ç¥ª á ã«¥¢ë¬ ã£«®¬

®âª«®¥¨ï, ª®®à¤¨ âë íâ¨å â®ç¥ª ¯¥à¥®áïâáï  

á¤¢¨£®¢ë¥ ¨â¥àä¥à®£à ¬¬ë. �®çª¨, ¯®«ãç¥ë¥ â -
ª¨¬ ®¡à §®¬, ï¢«ïîâáï ¯¥à¥á¥ç¥¨¥¬ ¯à®¤®«¦¥¨ï

¯®«®á ¢ ¥¢®§¬ãé¥®© ®¡« áâ¨ ¯¥à¥¤ áª çª®¬ á

á®®â¢¥âáâ¢ãîé¨¬¨ ¯®«®á ¬¨ ¢ ¢®§¬ãé¥®© ®¡« áâ¨

§  áª çª®¬. �¤ ª® ¤®¯®«¨â¥«ì®¥ ¨á¯®«ì§®¢ ¨¥

æ¢¥â®£® â¥¥¢®£® ¬¥â®¤  áãé¥áâ¢¥® ãá«®¦ï¥â

¯à ªâ¨ç¥áªãî à¥ «¨§ æ¨î íªá¯¥à¨¬¥â .
� ¤ ®© à ¡®â¥ à §à ¡®â  ª®«¨ç¥áâ¢¥ë© ¬¥-

â®¤ ¨áá«¥¤®¢ ¨ï £àã¡ëå ä §®¢ëå ¥®¤®à®¤®áâ¥©,
®á®¢ ë©   ¯®«ãç¥¨¨ ¨áª ¦¥®£® ¨§®¡à ¦¥¨ï

¢ë¥á¥®© à áä®ªãá¨à®¢ ®©  ¬¯«¨âã¤®© à¥è¥â-
ª¨ ¯à¨ ¢®ááâ ®¢«¥¨¨ ¢®«®¢®£® äà®â  á £®«®-
£à ¬¬ë. �à¥¤«®¦¥ ï ¬¥â®¤¨ª  â ª¦¥ ¯®§¢®«ï¥â

ãáâ ®¢¨âì á®®â¢¥âáâ¢¨¥ ¯®«®á ¢ ¨§®¡à ¦¥¨¨ à á-
ä®ªãá¨à®¢ ®© à¥è¥âª¨ ¤«ï ä §®¢ëå ®¡ê¥ªâ®¢ á

 «¨ç¨¥¬ £à ¨æ á à¥§ª¨¬ ¨§¬¥¥¨¥¬ ¯®ª § â¥«ï

¯à¥«®¬«¥¨ï.

1. �¯¨á ¨¥ ¬¥â®¤ 

�  à¨á. 1 ¯à¥¤áâ ¢«¥  áå¥¬  ¢®ááâ ®¢«¥¨ï ®¤®-
ªà â® íªá¯®¨à®¢ ®© £®«®£à ¬¬ë áä®ªãá¨à®¢ -
®£® ¨§®¡à ¦¥¨ï ä §®¢®£® ®¡ê¥ªâ  ¨ ¨áá«¥¤®¢ ¨ï

¢®ááâ ®¢«¥®£® ¢®«®¢®£® äà®â .
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40 �.�. �ãâì, �.�. �ï«¨ª®¢

�á¯®«ì§®¢ ¨¥ £®«®£à ¬¬ë áä®ªãá¨à®¢ ®£® ¨§®-
¡à ¦¥¨ï ¢ á«ãç ¥  «¨ç¨ï à¥§ª® ¨§¬¥ïîé¥£®áï

¯®ª § â¥«ï ¯à¥«®¬«¥¨ï áãé¥áâ¢¥®, â ª ª ª  

£à ¨æ¥ áª çª  ¯à®¨áå®¤¨â ¤¨äà ªæ¨ï ®¡ê¥ªâ®©

¢®«ë, ª®â®à ï ¢ á«ãç ¥ ¥áä®ªãá¨à®¢ ®áâ¨ ¨§®-
¡à ¦¥¨ï ¢®á¨â ¤®¯®«¨â¥«ìë¥ èã¬ë ¢ à¥§ã«ìâ¨-
àãîéãî ª àâ¨ã ¯à¨ ¢®ááâ ®¢«¥¨¨ £®«®£à ¬¬ë.
� ¯®«®¦¥¨¥ 1 (à¨á. 1) ¯®¬¥é ¥âáï £®«®£à ¬¬ ,

 ¬¯«¨âã¤®¥ ¯à®¯ãáª ¨¥ ª®â®à®© ®¯¨áë¢ ¥âáï ¢ë-
à ¦¥¨¥¬

τ(x, y) ∼ 1 + cos

[
2πx

P
+ Φ(x, y)

]
, (1)

£¤¥ x, y — ª®®à¤¨ âë ¢ ¯«®áª®áâ¨ £®«®£à ¬¬ë,
P — ¯¥à¨®¤ ¨â¥àä¥à¥æ¨®ëå ¯®«®á   £®«®£à ¬-
¬¥; Φ(x, y) — ä §®¢ë¥ ¨áª ¦¥¨ï ¤¥ä®à¬¨à®¢ ®©

®¡ê¥ªâ®© ¢®«ë, § ¯¨á ®©   £®«®£à ¬¬¥.
�à¨ ®á¢¥é¥¨¨ £®«®£à ¬¬ë ¢¨¤  (1) ¯®¤ ã£«®¬

£®«®£à ä¨à®¢ ¨ï ª®««¨¬¨à®¢ ë¬ ¯ãçª®¬ ¬®®-
åà®¬ â¨ç¥áª®£® á¢¥â  ¯® ®à¬ «¨ ª ¥© ¢ ¯¥à¢®¬ ¯®-
àï¤ª¥ ¤¨äà ªæ¨¨ ¢®ááâ ®¢¨âáï ¢®«  á ª®¬¯«¥ªá®©

 ¬¯«¨âã¤®©

A(x, y) = a0 exp[iΦ(x, y)], (2)

£¤¥ a0 — ¤¥©áâ¢¨â¥«ì ï  ¬¯«¨¤ã¤  ¢®ááâ ®¢«¥®©

¢®«ë.
� ¯®¬®éìî ¯à®áâà áâ¢¥®£® ä¨«ìâà  3, ãáâ ®-

¢«¥®£® ¢ ä®ª «ì®© ¯«®áª®áâ¨ ®¡ê¥ªâ¨¢  2, ¢®« 
¢¨¤  (2) ¢ë¤¥«ï¥âáï,   ¢á¥ ®áâ «ìë¥ ¯®àï¤ª¨ ¤¨-
äà ªæ¨¨ ¤¨ äà £¬¨àãîâáï. � ¯«®áª®áâ¨ 6, ®¯â¨ç¥-
áª¨ á®¯àï¦¥®© á ¯®¬®éìî ®¡ê¥ªâ¨¢®¢ 2 ¨ 4, áâà®-
¨âáï ¨§®¡à ¦¥¨¥ ¨áá«¥¤ã¥¬®£® ä §®¢®£® ®¡ê¥ªâ .� 
à ááâ®ï¨¨ L ®â ¯«®áª®áâ¨ 6 ¢ ¯®«®¦¥¨¥ 5 ¯®¬¥é -
¥âáï ¢¨§ã «¨§¨àãîé ï ¤¨ äà £¬  ¢ ¢¨¤¥ ®¤®¬¥à®©

 ¬¯«¨âã¤®© à¥è¥âª¨ á ¯¥à¨®¤®¬ T . � ª ª ª ¯à¨

¢®ááâ ®¢«¥¨¨ £®«®£à ¬¬ë ¨á¯®«ì§ã¥âáï ¨áâ®ç¨ª

¬®®åà®¬ â¨ç¥áª®£® á¢¥â , â® ®à¨¥â æ¨ï èâà¨å®¢

à¥è¥âª¨ ®â®á¨â¥«ì® £®«®£à ä¨ç¥áª¨å ¯®«®á ¬®¦¥â

¡ëâì «î¡®©.
�à¨ ¨§ãç¥¨¨ ®¡â¥ª ¨© ¬®¤¥«¥© ®¤®© ¨§ ¢ ¦ëå

§ ¤ ç ï¢«ï¥âáï ®¯à¥¤¥«¥¨¥ ª ª  ¯à ¢«¥¨ï, â ª ¨

�¨á. 1. �¯â¨ç¥áª ï áå¥¬  ¢®ááâ ®¢«¥¨ï £®«®£à ¬¬ë ¨

¨áá«¥¤®¢ ¨ï ¢®«®¢®£® äà®â . 1 — ®¤®ªà â® íªá¯®-
¨à®¢  ï £®«®£à ¬¬  áä®ªãá¨à®¢ ®£® ¨§®¡à ¦¥¨ï

ä §®¢®£® ®¡ê¥ªâ ; 2, 4, 7 — ®¡ê¥ªâ¨¢ë; 3 — ¯à®áâà -
áâ¢¥ë© ä¨«ìâà, 5 —  ¬¯«¨âã¤ ï à¥è¥âª , 6 — ¯«®á-
ª®áâì ¢®ááâ ®¢«¥®£® ¨§®¡à ¦¥¨ï ä §®¢®£® ®¡ê¥ªâ ,
8 — ¯«®áª®áâì â¥¥¢®© ª àâ¨ë.

�¨á. 2. �¨äà ªæ¨®ë© ¬ ªá¨¬ã¬ ¯¥à¢®£® ¯®àï¤ª  ( ),
¯®«ãç¥ë© ¢ ä®ª «ì®© ¯«®áª®áâ¨ ®¡ê¥ªâ¨¢  2, ¨ à á-
¯®«®¦¥¨¥ ¯à®áâà áâ¢¥®£® ä¨«ìâà  ¤«ï ¢¨§ã «¨§ æ¨¨

¥¢®§¬ãé¥ëå ä §®¢ë¬ ®¡ê¥ªâ®¬ §® ¢  ¯à ¢«¥¨¨ ®á¨

0X (¡) ¨ ®á¨ 0Y (¢).

¢¥«¨ç¨ë ã£«®¢ ®âª«®¥¨ï. �« áá¨ç¥áª¨¥ â¥¥¢ë¥
¬¥â®¤ë ¯®§¢®«ïîâ ®¯à¥¤¥«ïâì ¤¢¥ ¯à®¥ªæ¨¨ ã£«  ¨,
â ª¨¬ ®¡à §®¬,  ©â¨ á ¬ ã£®«. � ¤ ®© à ¡®â¥, ª ª
¨ ¢ ª« áá¨ç¥áª¨å â¥¥¢ëå ¬¥â®¤ å, ¤«ï ®¯à¥¤¥«¥¨ï
¤¢ãå ¯à®¥ªæ¨© ã£«  εx ¨ εy ¯à®¨§¢®¤ïâáï ¤¢¥ ¢§ -
¨¬® ¯¥à¯¥¤¨ªã«ïàë¥  áâà®©ª¨ ¢¨§ã «¨àãîé¥©

¤¨ äà £¬ë 5, â ª çâ®¡ë èâà¨å¨ à¥è¥âª¨ ¡ë«¨ ®à¨-
¥â¨à®¢ ë ¢¤®«ì ®á¥© 0Y ¨ 0X á®®â¢¥âáâ¢¥®.

� ¯«®áª®áâ¨ 8, ®¯â¨ç¥áª¨ á®¯àï¦¥®© á ¯®¬®éìî
®¡ê¥ªâ¨¢  7, áâà®¨âáï ¨§®¡à ¦¥¨¥ ä §®¢®£® ®¡ê¥ªâ 
  ä®¥  ¬¯«¨âã¤®© à¥è¥âª¨ 5. �  áç¥â  «¨-
ç¨ï ®¯â¨ç¥áª¨å ¥®¤®à®¤®áâ¥© ¯¥à¨®¤ à¥è¥âª¨ ¢

¨§®¡à ¦¥¨¨ ¨§¬¥¨âáï ¯à®¯®àæ¨® «ì® ã£« ¬ ®â-
ª«®¥¨ï. �à¨  áâà®©ª¥ èâà¨å®¢ ¢¨§ã «¨§¨àãîé¥©
¤¨ äà £¬ë 5 ¢  ¯à ¢«¥¨¨ ®á¨ 0Y ¢¨§ã «¨§¨àãîâáï

ã£«ë εx,   á¬¥é¥¨¥ èâà¨å  ¢ ¨§®¡à ¦¥¨¨ à¥è¥âª¨
®¯à¥¤¥«ï¥âáï

∆x ∼ Lεx. (3)

� á«ãç ¥  áâà®©ª¨ èâà¨å®¢ ¢¨§ã «¨§¨àãîé¥©

¤¨ äà £¬ë ¢  ¯à ¢«¥¨¨ ®á¨ 0X ¢¨§ã «¨§¨àãîâáï

ã£«ë εy,   á¬¥é¥¨¥ èâà¨å  ¢ ¨§®¡à ¦¥¨¥ ¨§¬¥ï-
¥âáï   ¢¥«¨ç¨ã

∆y ∼ Lεy. (4)

� ¢ëà ¦¥¨ïå (3), (4) ã£«ë ®âª«®¥¨ï á¢¥â®¢ëå

«ãç¥© ¥®¤®à®¤®áâï¬¨ ä §®¢®£® ®¡ê¥ªâ  ¢  ¯à -
¢«¥¨¨ ®á¥© 0X ¨ 0Y ®¯à¥¤¥«ïîâáï á®®â¢¥âáâ¢¥®

ª ª

εx ∼
∂Φ(x, y)

∂x
, εy ∼

∂Φ(x, y)

∂y
. (5)

�§ ¢ëà ¦¥¨© (3) ¨ (4) ¢¨¤®, çâ® çã¢áâ¢¨â¥«ì-
®áâì ¬¥â®¤  § ¢¨á¨â ®â ¢¥«¨ç¨ë à áä®ªãá¨à®¢ª¨

L ¢¨§ã «¨§¨àãîé¥© ¤¨ äà £¬ë. �¢¥«¨ç¥¨¥ L ¯à¨-
¢®¤¨â ª ã¢¥«¨ç¥¨î çã¢áâ¢¨â¥«ì®áâ¨, ®¤ ª® ¯à¨

¡®«ìè¨å L  ç¨ ¥â ãåã¤è âìáï à¥§ª®áâì ¢ ¨§®¡à -
¦¥¨¨ èâà¨å®¢.

�ãà « â¥å¨ç¥áª®© ä¨§¨ª¨, 1997, â®¬ 67, ò 3
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�¨á. 3. �¥¥¢ ï ª àâ¨  ®¡â¥ª ¨ï è à    ¡ ««¨áâ¨-
ç¥áª®© âà áá¥ ¯®â®ª®¬ ¢®§¤ãå , ¯®«ãç¥ ï ¯® ®¯¨á ®©
áå¥¬¥ ¢®ááâ ®¢«¥¨ï £®«®£à ¬¬ë.

�á¢¥é¥®áâì ¢ à¥§ã«ìâ¨àãîé¥© â¥¥¢®© ª àâ¨¥

¤«ï á«ãç ï  áâà®©ª¨ èâà¨å®¢ ¢¨§ã «¨§¨àãîé¥©

¤¨ äà £¬ë 5 ¢¤®«ì ®á¨ 0Y ¡ã¤¥â ¨¬¥âì ¢¨¤

Ix(x, y) ∼ 1 + cos

[
2πx

Tx
+

2πIεx
Tx

]
, (6)

  ¢ á«ãç ¥  áâà®©ª¨ èâà¨å®¢ ¤¨ äà £¬ë 5 ¢¤®«ì ®á¨
0X

Iy(x, y) ∼ 1 + cos

[
2πx

Ty
+

2πIεy
Ty

]
, (7)

£¤¥ Tx ¨ Ty — ¯¥à¨®¤ë ¢ ¨§®¡à ¦¥¨¨ èâà¨å®¢ ¯à¨

 áâà®©ª¥ ¢¨§ã «¨§¨àãîé¥© ¤¨ äà £¬ë ¢¤®«ì ®á¥©

0Y ¨ 0X á®®â¢¥âáâ¢¥®.
�à¨ ª®«¨ç¥áâ¢¥®© ®¡à ¡®âª¥ ¯®«ãç¥ëå â ª¨¬

®¡à §®¬ â¥¥¢ëå ª àâ¨ ¤«ï  å®¦¤¥¨ï ã£«®¢ ®â-
ª«®¥¨ï εx ¨ εy, á®£« á® (3) ¨ (4), ¥®¡å®¤¨¬®

®¯à¥¤¥«¨âì ¢¥«¨ç¨ë ∆x ¨ ∆y. �¤ ª®, ª ª ¡ë«®

®â¬¥ç¥® ¢® �¢¥¤¥¨¨, ¥ ¢á¥£¤  ã¤ ¥âáï ãáâ ®-
¢¨âì á®®â¢¥âáâ¢¨¥ ¨§®¡à ¦¥¨¥ èâà¨å  à¥è¥âª¨ ¨§-
§  à §àë¢    £à ¨æ¥ à¥§ª®£® ¨§¬¥¥¨ï ¯®ª § â¥«ï

¯à¥«®¬«¥¨ï,   á«¥¤®¢ â¥«ì®, â®ç® ®¯à¥¤¥«¨âì ∆x
¨ ∆y. � íâ®¬ á«ãç ¥ ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ® â®

á¢®©áâ¢®, çâ® ¢ ¥¢®§¬ãé¥®© ä §®¢ë¬ ®¡ê¥ªâ®¬

§®¥ εx = 0 ¨ εy = 0,   á«¥¤®¢ â¥«ì®, ¨ á¬¥é¥¨¥

¨§®¡à ¦¥¨ï èâà¨å  à¥è¥âª¨ ∆x ¨ ∆y â ª¦¥ à ¢®
ã«î. �«ï ãáâ ®¢«¥¨ï á®®â¢¥âáâ¢¨ï ¨§®¡à ¦¥¨ï

èâà¨å  à¥è¥âª¨ ¢ ¢®§¬ãé¥®© §®¥ §  à §àë¢®¬ ¥-
®¡å®¤¨¬® ¢¨§ã «¨§¨à®¢ âì §®ë, ¤«ï ª®â®àëå εx = 0
¨ εy = 0. �®íâ®¬ã   ¯à®¤«¥¨¨ §  à §àë¢ m-©
¯®«®áë ¥¢®§¬ãé¥®© §®ë ¡ã¤¥â  å®¤¨âìáï â  ¦¥

m-ï ¯®«®á  ¢ ¢®§¬ãé¥®© §®¥.
�«ï à¥ «¨§ æ¨¨ íâ®£® á¯®á®¡  ¢ ¯«®áª®áâ¨ 3

(à¨á. 1) ¯®¬¥é ¥âáï ¯à®áâà áâ¢¥ë© ä¨«ìâà, ª®-
â®àë© ¤¨ äà £¬¨àã¥â ¢ëáè¨¥ ¯à®áâà áâ¢¥ë¥ ç -
áâ®âë ¤¨äà ªæ¨®®£® ¬ ªá¨¬ã¬  ¯¥à¢®£® ¯®àï¤ª ,
¯à¥¤áâ ¢«¥®£®   à¨á. 2, a. �¨«ìâà ¢ë¯®«¥ ¢

¢¨¤¥ é¥«¨ ¨ ¤«ï ¢¨§ã «¨§ æ¨¨ ã£«®¢ ¢  ¯à ¢«¥¨¨

�¨á. 4. �¥¥¢ë¥ ª àâ¨ë, å à ªâ¥à¨§ãîé¨¥ à á¯à¥¤¥«¥-
¨¥ ã£«®¢ ®âª«®¥¨ï á¢¥â®¢ëå «ãç¥© ¢  ¯à ¢«¥¨¨ ®á¨

0X ( ) ¨ ¢  ¯à ¢«¥¨¨ ®á¨ 0Y (¡).

®á¨ 0X ãáâ  ¢«¨¢ ¥âáï ª ª ¯®ª § ®   à¨á. 2, ¡,  
¤«ï ¢¨§ã «¨§ æ¨¨ ã£«®¢ ¢  ¯à ¢«¥¨¨ ®á¨ 0Y —  

à¨á. 2, ¢. � ª¨¬ ®¡à §®¬, ¢ à¥§ã«ìâ¨àãîé¥© ª àâ¨¥
¢ëà¥§ îâáï §®ë, ¥¢®§¬ãé¥ë¥ ¨áá«¥¤ã¥¬ë¬ ä -
§®¢ë¬¨ ®¡ê¥ªâ®¬, ¤«ï ª®â®àëå ∆x = 0 ¨ ∆y = 0.

2. �ªá¯¥à¨¬¥â «ì ï  ¯à®¡ æ¨ï

� §à ¡®â ë© ª®«¨ç¥áâ¢¥ë© ¬¥â®¤ ¨áá«¥¤®¢ -
¨ï ¢®ááâ ®¢«¥®£® á £®«®£à ¬¬ë ¢®«®¢®£® äà®-
â  ¡ë« ¨á¯®«ì§®¢  ¤«ï ¢¨§ã «¨§ æ¨¨ ¢®§¤ãèëå ¯®-
â®ª®¢ ¯à¨ ®¡â¥ª ¨¨ è à    ¡ ««¨áâ¨ç¥áª®© âà áá¥.
� ª ç¥áâ¢¥ ¢¨§ã «¨§¨àãîé¥© ¤¨ äà £¬ë ¨á¯®«ì§®-
¢ « áì à¥è¥âª  á ¯¥à¨®¤®¬ T ∼ 0.3¬¬, § ¯¨á  ï
¨â¥àä¥à¥æ¨®ë¬ á¯®á®¡®¬   ä®â®¯«¥ªã. �¥«¨-
ç¨  à áä®ªãá¨à®¢ª¨ L ¢¨§ã «¨§¨àãîé¥© ¤¨ äà £-
¬ë ¤«ï ¢á¥å ¯à¨¢®¤¨¬ëå ª àâ¨ á®áâ ¢«ï¥â 16¬¬.
�  à¨á. 3 ¯à¥¤áâ ¢«¥  â¥¥¢ ï ª àâ¨ , ¯®«ãç¥-
 ï ¯® áå¥¬¥ à¨á. 1, £¤¥ ¯à®áâà áâ¢¥ë¬ ä¨«ì-
âà®¬ 3 ¢ë¤¥«ï«áï ã«¥¢®© ¯®àï¤®ª ¤¨äà ªæ¨¨ ¢®«

  £®«®£à ¬¬¥. � ª ª ª ¢ ã«¥¢®¬ ¯®àï¤ª¥ ¢®ááâ -

�¨á. 5. �¥¥¢ ï ª àâ¨ , ¢¨§ã «¨§¨àãîé ï §®ë, ¥¢®§-
¬ãé¥ë¥ ä §®¢ë¬ ®¡ê¥ªâ®¬ ¢  ¯à ¢«¥¨¨ ®á¨ 0X.
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�¨á. 6. � á¯à¥¤¥«¥¨ï εx ¢¤®«ì ®á¨ 0Y . � ááâ®ï¨¥ ®â

è à : 1 — R, 2 — 2R.

 ¢«¨¢ ¥âáï ¥ ¤¥ä®à¬¨à®¢ ë© ¢®«®¢®© äà®â,
â®, ª ª ¢¨¤® ¨§ ¯à¨¢¥¤¥®© ª àâ¨ë, ¨§®¡à ¦¥¨ï
èâà¨å®¢ à¥è¥âª¨ ¥¨áª ¦¥ë ¨ ¯à¥¤áâ ¢«ïîâ á®¡®©

íª¢¨¤¨áâ âë¥ ¯®«®áë. �â® ãª §ë¢ ¥â   â®, çâ® ¢
¤ ®¬ ¬¥â®¤¥   à¥§ã«ìâ¨àãîéãî ª àâ¨ã ¢«¨ïîâ

â®«ìª® ä §®¢ë¥ ¨áª ¦¥¨ï, ¢®á¨¬ë¥ ¥®¤®à®¤®-
áâï¬¨ ¢®ááâ ®¢«¥®£® ä §®¢®£® ®¡ê¥ªâ .

�¥¥¢ë¥ ª àâ¨ë, ¯®«ãç¥ë¥ ¯® à §à ¡®â ®©

¬¥â®¤¨ª¥, ¢¨§ã «¨§¨àãîé¨¥ ¤¢¥ ¯à®¥ªæ¨¨ ã£«®¢ ®â-
ª«®¥¨ï á¢¥â®¢ëå «ãç¥©, ¯à¥¤áâ ¢«¥ë   à¨á. 4,  ,
¡. �«ï ãáâ ®¢«¥¨ï á®®â¢¥âáâ¢¨ï ¯®«®á ¢ §®¥ ¯¥à¥¤
ã¤ à®© ¢®«®© ¨ §  ¥© ¯à¨ ª®«¨ç¥áâ¢¥®© ®¡à ¡®â-
ª¥ ª àâ¨ë (à¨á. 4,  ) ¡ë«  ¯®«ãç¥  â¥¥¢ ï ª àâ¨ 
(à¨á. 5), ¢¨§ã «¨§¨àãîé ï §®ë, ¥ ¢®§¬ãé¥ë¥

ä §®¢ë¬ ®¡ê¥ªâ®¬, ¤«ï ª®â®àëå ¢  ¯à ¢«¥¨¨ ®á¨

0X ∆x = 0. �  à¨á. 6 ¯à¨¢¥¤¥ë à á¯à¥¤¥«¥¨ï εx
¢¤®«ì á¥ç¥¨©, ¯ à ««¥«ìëå ®á¨ Y , à á¯®«®¦¥ëå
  à ááâ®ï¨¨ R ¨ 2R ®â è à , £¤¥ R — à ¤¨ãá è à .

� ª«îç¥¨¥

� áá¬®âà¥ë© ¢ ¤ ®© à ¡®â¥ ª®«¨ç¥áâ¢¥ë©

¬¥â®¤ ¯®§¢®«ï¥â ¨áá«¥¤®¢ âì £àã¡ë¥ ä §®¢ë¥ ¥-
®¤®à®¤®áâ¨, ª®â®àë¥ á®áâ ¢«ïîâ ¡®«ìè®© ª« áá

¨áá«¥¤ã¥¬ëå ä §®¢ëå ®¡ê¥ªâ®¢. �á¯®«ì§®¢ ¨¥ ¢

ª®¬¯«¥ªá¥ ¬¥â®¤  ãáâ ®¢«¥¨ï á®®â¢¥âáâ¢¨ï ¯®«®á

¯®§¢®«ï¥â à áè¨à¨âì ª« áá ¨áá«¥¤ã¥¬ëå ®¡ê¥ªâ®¢ ¨

à¥è âì ¡®«¥¥ á«®¦ë¥ § ¤ ç¨ ª®«¨ç¥áâ¢¥®© ®¡à -
¡®âª¨ á«®¦ëå ä §®¢ëå ®¡ê¥ªâ®¢ á  «¨ç¨¥¬ £à ¨æ

à¥§ª®£® ¨§¬¥¥¨ï ¯®ª § â¥«ï ¯à¥«®¬«¥¨ï, çâ® ¯®¤-
â¢¥à¦¤ îâ à¥§ã«ìâ âë íªá¯¥à¨¬¥â . �à¥¤«®¦¥-
ë© ¬¥â®¤ ãáâ ®¢«¥¨ï á®®â¢¥âáâ¢¨ï ¯®«®á ¥ âà¥¡ã-
¥â ¤®¯®«¨â¥«ì®£® ¨§¬¥¥¨ï áå¥¬ë ¢¨§ã «¨§ æ¨¨,
çâ® áãé¥áâ¢¥® ã¯à®é ¥â íªá¯¥à¨¬¥â. �à®¬¥ íâ®£®,
¨á¯®«ì§®¢ ¨¥ £®«®£à ¬¬ë, § à¥£¨áâà¨à®¢ ®© ¯à¨

¥«¨¥©ëå ãá«®¢¨ïå, ¯®§¢®«ï¥â   áâ ¤¨¨ ¢®ááâ ®-
¢«¥¨ï à¥£ã«¨à®¢ âì çã¢áâ¢¨â¥«ì®áâì ¬¥â®¤  [1], ª®-
â®à ï ¯à¨ ¨á¯®«ì§®¢ ¨¨ £®«®£à ¬¬ë, § à¥£¨áâà¨à®-
¢ ®© ¯à¨ «¨¥©ëå ãá«®¢¨ïå, ®£à ¨ç¥  ¯¥à¨®¤®¬
¢¨§ã «¨§¨àãîé¥©  ¬¯«¨âã¤®© à¥è¥âª¨ ¨ ¢¥«¨ç¨®©

¥¥ à áä®ªãá¨à®¢ª¨.

� § ª«îç¥¨¥ å®â¥«®áì ¡ë ¢ëà §¨âì ¡« £®¤ à®áâì

�.�. �¥©«¨ª®¢¨çã §  ¯à¥¤®áâ ¢«¥ãî £®«®£à ¬¬ã

è à    ¡ ««¨áâ¨ç¥áª®© âà áá¥
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