
ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 2. �. 26 { 31��� 532.783+534.22��������� ����� � �ö����� �������ö 5���� �������ö�� �������� �� ���� �����ö�. �. ���������, �. �. ���������, �. �. ��������ö­áâ¨âãâ ä÷§¨ª¨ ��� �ªà ù­¨, �¨ù¢��� æ÷®­ «ì­¨© ã­÷¢¥àá¨â¥â ÷¬¥­÷ � à á  �¥¢ç¥­ª , �¨ù¢�¤¥à¦ ­® 4.07.2000�®á«÷¤¦¥­÷ è¢¨¤ª÷áâì â  ¯®£«¨­ ­­ï §¢ãªã ¢ ­¥¬ â¨ç­®¬ã à÷¤ª®¬ã ªà¨áâ «÷ 4-n-¯¥­â¨«-4'-æ÷ ­®¡÷ä¥­÷«÷ (5��) â  ©®-£® áã¬÷è å §  ¥à®á¨«®¬ ¯à¨ â¥¬¯¥à âãà å ­¥¬ â¨ç­®ù â  ÷§®âà®¯­®ù ä §. �ª ã ç¨áâ®¬ã 5��, â ª ÷ ¢ ©®£® áã¬÷è å§  ¥à®á¨«®¬ ¢¨ï¢«¥­÷ ¤¢÷ ®¡« áâ÷ à¥« ªá æ÷ù § ç áâ®â ¬¨ fr1�10 ��æ â  fr2�400 ��æ. � áâ®â  à¥« ªá æ÷ù fr1ªà¨â¨ç­¨¬ ç¨­®¬ §à®áâ õ ¢ ®¡« áâ÷ ¯¥à¥å®¤ã ­¥¬ â¨ª{ ÷§®âà®¯­  à÷¤¨­  â  §¬¥­èãõâìáï ÷§ §à®áâ ­­ï¬ ª®­æ¥­-âà æ÷ù  ¥à®á¨«ã. � â®© ¦¥ ç á, ç áâ®â  fr2 ­¥ ¯à®ï¢«ïõ ªà¨â¨ç­®áâ÷ ¢ ®¡« áâ÷ ä §®¢®£® ¯¥à¥å®¤ã â  ¯à ªâ¨ç­®­¥ §¬÷­îõâìáï ¯à¨ ¢­¥á¥­­÷  ¥à®á¨«ì­®ù ¤®¬÷èª¨. �¢ ¦ õâìáï, é® ¯¥àè  ®¡« áâì à¥« ªá æ÷ù ®¡ã¬®¢«¥­  ®á®¡«¨-¢®áâï¬¨ ¬¥§®¬®àä­®£® áâ ­ã,   ¤àã£  å à ªâ¥à­  ¤«ï ¢á÷å à÷¤¨­. �÷­÷©­¥ §à®áâ ­­ï ¯®£«¨­ ­­ï â  ¬®­®â®­­¨©á¯ ¤ è¢¨¤ª®áâ÷ §¢ãªã ¯à¨ §à®áâ ­­÷ ª®­æ¥­âà æ÷ù  ¥à®á¨«ã á¢÷¤ç âì ¯à® ãâ¢®à¥­­ï ¢ áãá¯¥­§÷ù ®ªà¥¬¨å  £à¥£ â÷¢ ¥à®á¨«ã â  ¢÷¤áãâ­÷áâì áâàãªâãà¨ âà¨¢¨¬÷à­®ù á÷âª¨.�áá«¥¤®¢ ­ë áª®à®áâì ¨ ¯®£«®é¥­¨¥ §¢ãª  ¢ ­¥¬ â¨ç¥áª®¬ ¦¨¤ª®¬ ªà¨áâ ««¥ 4-n-¯¥­â¨«-4'-æ¨ ­®¡¨ä¥­¨«¥ (5��) ¨¥£® á¬¥áïå á  íà®á¨«®¬ ¯à¨ â¥¬¯¥à âãà å ­¥¬ â¨ç¥áª®© ¨ ¨§®âà®¯­®© ä §. � ª ¢ ç¨áâ®¬ 5��, â ª ¨ ¢ ¥£® á¬¥áïåá  ¥à®á¨«®¬ ®¡­ àã¦¥­ë ¤¢¥ ®¡« áâ¨ à¥« ªá æ¨¨ á ç áâ®â ¬¨ fr1�10 ��æ ¨ fr2�400 ��æ. � áâ®â  à¥« ªá æ¨¨fr1 ªà¨â¨ç¥áª¨ ã¢¥«¨ç¨¢ ¥âáï ¢ ®¡« áâ¨ ¯¥à¥å®¤  ­¥¬ â¨ª{¨§®âà®¯­ ï ¦¨¤ª®áâì ¨ ã¬¥­ìè ¥âáï ¯à¨ ¢®§à áâ ­¨¨ª®­æ¥­âà æ¨¨  íà®á¨« . � â® ¦¥ ¢à¥¬ï, ç áâ®â  fr2 ­¥ ¨¬¥¥â ªà¨â¨ç¥áª®£® ¯®¢¥¤¥­¨ï ¢ ®¡« áâ¨ ä §®¢®£® ¯¥à¥å®¤ ¨ ¯à ªâ¨ç¥áª¨ ­¥ ¨§¬¥­ï¥âáï ¯à¨ ¢­¥á¥­¨¨  íà®á¨«ì­®© ¤®¡ ¢ª¨. �ç¨â ¥âáï, çâ® ¯¥à¢ ï ®¡« áâì à¥« ªá æ¨¨ ®¡ã-á«®¢«¥­  ®á®¡¥­­®áâï¬¨ ¬¥§®¬®àä­®£® á®áâ®ï­¨ï,   ¢â®à ï å à ªâ¥à­  ¤«ï ¢á¥å ¦¨¤ª®áâ¥©. �¨­¥©­®¥ ¢®§à áâ ­¨¥¯®£«®é¥­¨ï ¨ ¬®­®â®­­®¥ ã¬¥­ìè¥­¨¥ áª®à®áâ¨ §¢ãª  ¯à¨ ¢®§à áâ ­¨¨ ª®­æ¥­âà æ¨¨  íà®á¨«  á¢¨¤¥â¥«ìáâ¢ãîâ®¡ ®¡à §®¢ ­¨¨ ¢ áãá¯¥­§¨¨ ®â¤¥«ì­ëå  £à¥£ â®¢  íà®á¨«  ¨ ®¡ ®âáãâáâ¢¨¨ áâàãªâãàë âà¥å¬¥à­®© á¥âª¨.The sound speed and absorption in nematic liquid crystal 4-n-pentyl-4'-cyanobiphenyl (5CB) and its mixtures with aerosilwithin the temperatures of nematic and isotropic phases of 5CB are investigated. In both pure 5CB and its mixtureswith aerosil the two relaxation regions with frequencies fr1�10 MHz and fr2�400 MHz are revealed. The relaxationfrequency fr1 critically increases in the nematic { isotropic phase transition and decreases with the increase of the aerosilconcentration. Simultaneously, the frequency fr2 does not demonstrate critical behaviour in the transition region andpractically does not change at the insetion of aerosil dopant. It is beleaved, that the �rst relaxation region is connectedwith the peculiarities of mesomorphic state, whereas the second one is typical for all liquids. A linear increase of theabsorption coe�cient and monotonous decrease of the sound velocity at the increasing of aerosil concentration re
ect theconstitution of aerosil in form of separated aggregates and lack of three-dimensional aerosil network.������â÷©ª¨© ÷­â¥à¥á ¤®  ªãáâ¨ç­¨å ¬¥â®¤÷¢ ¤®-á«÷¤¦¥­­ï à÷¤ª¨å ªà¨áâ «÷¢, é® á¯®áâ¥à÷£ õâìáï ­ ¯à®âï§÷ ®áâ ­­÷å âàì®å ¤¥áïâ¨à÷ç, ®¡ã¬®¢«¥­¨© ùå-­ì®î ¢¨á®ª®î ¥ä¥ªâ¨¢­÷áâî ¯à¨ ¢¨¢ç¥­­÷ ®á®¡«¨-¢®áâ¥© ¬¥§®¬®àä­®£® áâ ­ã. �®á«÷¤¦¥­­ï, ¯à®¢¥-¤¥­÷ ¢ ®¡« áâ÷ ä §®¢¨å ¯¥à¥å®¤÷¢, ¤ îâì ã­÷ª «ì­ã÷­ä®à¬ æ÷î ¯à® ¯¥à¥¤¯¥à¥å÷¤­÷ ¯à®æ¥á¨ ¢ ¬¥§®ä -§ å, ¯®¢¥¤÷­ªã àï¤ã â¥à¬®¤¨­ ¬÷ç­¨å ¯ à ¬¥âà÷¢( ¤÷ ¡ â¨ç­®£® áâ¨áªã, ¢'ï§ª®áâ÷ â  ÷­.) ¢ ªà¨-â¨ç­¨å â®çª å [1 { 3]. �®á«÷¤¦¥­­ï ®à÷õ­â®¢ ­¨å§à §ª÷¢ ¢¨ï¢¨«¨ à÷§ªã  ­÷§®âà®¯÷î è¢¨¤ª®áâ÷ ¯®-è¨à¥­­ï §¢ãªã â  ª®¥ä÷æ÷õ­â  ©®£® ¯®£«¨­ ­­ï,®¡ã¬®¢«¥­¨å ®à÷õ­â æ÷©­¨¬ ¢¯®àï¤ªã¢ ­­ï¬ ¬®«¥-ªã« à÷¤ª®£® ªà¨áâ « . �¥, ¢ á¢®î ç¥à£ã, ¤ õ ¬®¦-«¨¢÷áâì ®æ÷­¨â¨  ­÷§®âà®¯÷î àï¤ã ¯ à ¬¥âà÷¢ à÷¤-ª¨å ªà¨áâ «÷¢, ïª, ­ ¯à¨ª« ¤, ª®­áâ ­â ¢'ï§ª®áâ÷â  ç á÷¢ ùå­ì®ù à¥« ªá æ÷ù [4, 5] ç¨ ª®¥ä÷æ÷õ­â÷¢ ¯¥-à¥­®áã [6].�ªà¥¬¥ ÷ §®¢á÷¬ ­®¢¥ ¯®«¥ § áâ®áã¢ ­­ï  ªãáâ¨ç-
­¨å ¬¥â®¤÷¢ ¯®¢'ï§ ­® § ¤®á«÷¤¦¥­­ï¬ ª®«®ù¤­¨åá¨áâ¥¬ ­  ®á­®¢÷ à÷¤ª¨å ªà¨áâ «÷¢ [7, 8]. �®ªà¥-¬ , à¥§ã«ìâ â¨ ¢¨¬÷àî¢ ­­ï ¯®£«¨­ ­­ï â  è¢¨¤-ª®áâ÷ §¢ãªã ¢ â ª¨å á¨áâ¥¬ å ¬®¦ãâì ¡ãâ¨ ¢¨ª®-à¨áâ ­÷ ¤«ï ¤®á«÷¤¦¥­­ï ùå­ì®ù áâàãªâãà­®ù ®à-£ ­÷§ æ÷ù. �ª ¯®ª § ­® ã [8], ¤«ï ¢¨§­ ç¥­­ï ¯ -à ¬¥âà÷¢ áâàãªâãà¨ ª®«®ù¤­¨å á¨áâ¥¬ ­  ®á­®¢÷à÷¤ª¨å ªà¨áâ «÷¢ ã ¯¥àè®¬ã ­ ¡«¨¦¥­­÷ ¬®¦¥ ¡ã-â¨ § áâ®á®¢ ­¨© ä®à¬ «÷§¬, à ­÷è¥ à®§¢¨­¥­¨©¤«ï ª®«®ù¤­¨å á¨áâ¥¬ ­  ®á­®¢÷ ÷§®âà®¯­¨å à÷¤¨­.�«÷¤ ®ç÷ªã¢ â¨, é® ¤¨á¯¥à£ã¢ ­­ï ¢ à÷¤ª®¬ã ªà¨-áâ «÷ ÷­è®ù ä §¨ áãââõ¢® §¬÷­¨âì ã¬®¢¨ ¯®è¨à¥­-­ï §¢ãª®¢®ù å¢¨«÷, ¯®¢'ï§ ­÷ § ¤®¤ âª®¢¨¬¨ ä ª-â®à ¬¨ ¤¨á¨¯ æ÷ù ¥­¥à£÷ù, §¬÷­®î ç á÷¢ à¥« ªá æ÷ùâ  ¥ä¥ªâ¨¢­¨å §­ ç¥­ì ¬ â¥à÷ «ì­¨å ª®­áâ ­â,é® ¢¨§­ ç îâì è¢¨¤ª÷áâì §¢ãªã. � ¤ ­÷© à®¡®â÷¢¨¢ç õâìáï ¢¯«¨¢ ¤®¬÷èª¨ â¢¥à¤®ù ä §¨ ( ¥à®á¨-«ã) ­  å à ªâ¥à¨áâ¨ª¨ ¯®è¨à¥­­ï §¢ãªã ¢ à÷¤ª®¬ãªà¨áâ «÷. �­ «÷§ãîâìáï ¬®¦«¨¢÷ ¯à¨ç¨­¨ ¢¨ï¢«¥-­¨å ¥ä¥ªâ÷¢. � ¯à®¯®­®¢ ­  ¬®¤¥«ì áâàãªâãà­®ù®à£ ­÷§ æ÷ù â¢¥à¤®ù ä §¨ ¢ à÷¤ª®ªà¨áâ «÷ç­÷© ¬ -26 c
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ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 2. �. 26 { 31âà¨æ÷.1. ����������ö ������������1.1. �à §ª¨�ª à÷¤ª®ªà¨áâ «÷ç­  ¬ âà¨æï ­ ¬¨ ¢¨ª®à¨-áâ®¢ã¢ ¢áï 4-n-¯¥­â¨«-4'-æ÷ ­®¡÷ä¥­÷« (5��), ¢¨-à®¡«¥­¨© ä÷à¬®î Merck. �÷­ ¬ õ ­¥¬ â¨ç­ã ä -§ã ¢ ¤÷ ¯ §®­÷ â¥¬¯¥à âãà T =18�35��. �ª ­ -¯®¢­î¢ ç ¢¨ª®à¨áâ®¢ã¢ ¢áï £÷¤à®ä®¡÷§®¢ ­¨©  ¥-à®á¨« R812 ä÷à¬¨ Degussa (�÷¬¥çç¨­ ) § á¥à¥¤­÷¬à®§¬÷à®¬ ç áâ¨­®ª 100 �A. �¥à¥¤ ¯à¨£®âã¢ ­­ï¬áãá¯¥­§÷©  ¥à®á¨« ¯à®áãèã¢ ¢áï ¯à®âï£®¬ ¤¢®å £®-¤¨­ ¯à¨ 120�� ¤«ï ¢¨¤ «¥­­ï ¢®¤¨,  ¤á®à¡®¢ ­®ù­  ©®£® ¯®¢¥àå­î. �ãá¯¥­§÷ù £®âã¢ «¨áï ¡¥§¯®-á¥à¥¤­ì® ¯¥à¥¤ ¯à®¢¥¤¥­­ï¬ ¢¨¬÷àî¢ ­ì. �÷¤ª¨©ªà¨áâ « â   ¥à®á¨« §¬÷èã¢ «¨áï ¢ ã«ìâà §¢ãª®-¢®¬ã §¬÷èã¢ ç÷. ö­â¥­á¨¢­÷áâì â  ç áâ®â  §¢ãªã¯à¨ §¬÷èã¢ ­­÷ ¡ã«¨, ¢÷¤¯®¢÷¤­®, 4000 �â=¬2 â 22 ª�æ. �ã«® ¢¨£®â®¢«¥­® á¥à÷î áãá¯¥­§÷© § à÷§-­®î ª®­æ¥­âà æ÷õî  ¥à®á¨«ã (0.35, 2.5, 4, 5, â  6®¡'õ¬­¨å ¯à®æ¥­â÷¢).1.2. �¥â®¤�¨¬÷àî¢ ­­ï ª®¥ä÷æ÷õ­â  ¯®£«¨­ ­­ï � ¯à®-¢®¤¨«¨áï ¢ ¤÷ ¯ §®­÷ ç áâ®â f =2:5�1800 ��æ,  è¢¨¤ª®áâ÷ §¢ãªã c { ¯à¨ ç áâ®â å 5, 7, 10 â 500 ��æ, é® ¡«¨§ìª÷ ¤® £à ­¨ç­¨å ç áâ®â ¤®-á«÷¤¦ã¢ ­®£® á¯¥ªâà «ì­®£® ¤÷ ¯ §®­ã. �ã¬ à­ ¢÷¤­®á­  ¯®å¨¡ª  ã ¢¨¬÷àî¢ ­­ïå ª®¥ä÷æ÷õ­â  ¯®-£«¨­ ­­ï áª« ¤ «  2�5 %,   è¢¨¤ª®áâ÷ §¢ãªã {0:5�1 %.�à¨­æ¨¯ ¢¨¬÷àî¢ ­­ï â  ¥ªá¯¥à¨¬¥­â «ì­  áå¥-¬  § «¥¦ «¨ ¢÷¤ ¤®á«÷¤¦ã¢ ­®£® ç áâ®â­®£® ¤÷ -¯ §®­ã. �¥â «ì­÷è¥ à®§£«ï­¥¬® ¢¨¬÷àî¢ ­­ï ª®-¥ä÷æ÷õ­â  ¯®£«¨­ ­­ï â  è¢¨¤ª®áâ÷ ¯®è¨à¥­­ï§¢ãªã ­  ¡÷«ìè ­¨§ìª¨å ç áâ®â å (¢÷¤ 2:5 ¤®130 ��æ). �®¥ä÷æ÷õ­â ¯®£«¨­ ­­ï ¢ æì®¬ã ¤÷ -¯ §®­÷ ¢¨¬÷àî¢ ¢áï ÷¬¯ã«ìá­¨¬ ¬¥â®¤®¬,   è¢¨¤-ª÷áâì §¢ãªã { à¥§®­ ­á­¨¬ ¬¥â®¤®¬. �®á«÷¤¦ã-¢ ­¨© à÷¤ª¨© ªà¨áâ « â  áãá¯¥­§÷ù ­  ©®£® ®á­®¢÷à®§¬÷éã¢ «¨áï ¢  ªãáâ¨ç­÷© ª ¬¥à÷ ¢ ­¥®à÷õ­â®-¢ ­®¬ã áâ ­÷. �®à®¦­¨­­¨© ª®à¯ãá ª ¬¥à¨ § -¯®¢­î¢ ¢áï â¥à¬®áâ âãîç®î à÷¤¨­®î. �¥à¬®áâ -âã¢ ­­ï §¤÷©á­î¢ «®áï ¢ ¬¥¦ å 22�40�� § â®ç-­÷áâî 0:1��. �ªãáâ¨ç­  ª ¬¥à  à®§¬÷éã¢ « -áï ¢¥àâ¨ª «ì­®. � ùù ­¨¦­÷© ç áâ¨­÷ ¢¬®­â®-¢ã¢ ¢áï ¯à¨©¬ «ì­¨© ¯'õ§®ªà¨áâ «. �¥à¥¤ ¢ «ì-­¨© ¯'õ§®ªà¨áâ «, é® à®§¬÷éã¢ ¢áï ­ ¤ ¯à¨©¬ «ì-­¨¬, ¬ ¢ ¬®¦«¨¢÷áâì ¯¥à¥áã¢ â¨áï ã ¢¥àâ¨ª «ì-­®¬ã ­ ¯àï¬ªã. �¥à¥¤ ¢ «ì­¨© â  ¯à¨©¬ «ì­¨©¯'õ§®ªà¨áâ «¨ §  ¤®¯®¬®£®î ¯«÷¢ª¨ á¨«÷ª®­®¢®£®¬ á«   ªãáâ¨ç­® §'õ¤­ã¢ «¨áï § «÷­÷ï¬¨ § âà¨¬ª¨,

¢¨£®â®¢«¥­¨¬¨ § ¯« ¢«¥­®£® ª¢ àæã. �÷­÷ù § âà¨¬-ª¨ ¬ «¨ ä®à¬ã æ¨«÷­¤à÷¢ ®¤­ ª®¢®ù ¢¨á®â¨. �®-­¨ ¢¨ª®à¨áâ®¢ã¢ «¨áì ¤«ï â®£®, é®¡ ã­¨ª­ãâ¨ ­ -ª« ¤ ­­ï ­  ¤®á«÷¤¦ã¢ ­¨© ÷¬¯ã«ìá ÷­è¨å ÷¬¯ã«ì-á÷¢, ïª÷ ¢÷¤¡¨¢ îâìáï ¢÷¤ áâ÷­®ª ª ¬¥à¨ ÷ ¯®¢â®à­®¯à®å®¤ïâì ç¥à¥§ à÷¤¨­ã. �÷¤áâ ­ì ¬÷¦ «÷­÷ï¬¨ § -âà¨¬ª¨ cª« ¤ «   ªãáâ¨ç­¨© è«ïå l. �®£® §¬÷­ �l= l1�l2 ¯à¨§¢®¤¨«  ¤® §¬÷­¨  ¬¯«÷âã¤¨ ¯à¨©­ï-â®£® á¨£­ «ã �A=A1�A2. � á¢®î ç¥à£ã, ¢¢ ¦ -«®áì �l ÷ �A ¯®¢'ï§ ­÷ § ª®¥ä÷æ÷õ­â®¬ ¯®£«¨­ ­­ï� ­ áâã¯­¨¬ ç¨­®¬ [9]:� = �A20 lg e�l : (1)�á÷ ¢¨¬÷àî¢ ­­ï ¢ ¤ ­÷© à®¡®â÷ ¯à®¢®¤¨«¨áì ¯à¨÷­â¥­á¨¢­®áâïå §¢ãª®¢®ù å¢¨«÷, ¯à¨ ïª¨å ¢¥«¨ç¨-­  �A § «¨è « áì ¯à®¯®àæ÷©­®î �l. �¥ á¢÷¤ç¨«®¯à® à®¡®âã ¢ ¬¥¦ å «÷­÷©­®ù  ªãáâ¨ª¨, ª®«¨ §¢ã-ª®¢  å¢¨«ï ­¥ §¬÷­îõ áâàãªâãàã ¤®á«÷¤¦ã¢ ­®ù á¨-áâ¥¬¨.�à¨ ã¬®¢÷ � >2l=c (� { âà¨¢ «÷áâì ÷¬¯ã«ìáã)¢ ª ¬¥à÷ ¢÷¤¡ã¢ õâìáï ÷­â¥àä¥à¥­æ÷ï ¢¨¯à®¬÷­¥­®ùâ  ¢÷¤¡¨â®ù å¢¨«÷. �  ã¬®¢¨ à¥§®­ ­áã �l=n�=2,¤¥ � { ¤®¢¦¨­  å¢¨«÷; n { ç¨á«® ¯÷¢å¢¨«ì. �®¤÷è¢¨¤ª÷áâì §¢ãªã ¬®¦­  ¢¨§­ ç¨â¨ §÷ á¯÷¢¢÷¤­®-è¥­­ï c = 2�ln f: (2)� ¬¨ ¢¨ª®à¨áâ®¢ã¢ «¨áì ¤¢÷ à÷§­÷ §¢ãª®¢÷ ª ¬¥-à¨ ¤«ï ¢¨¬÷àî¢ ­­ï ¢ ¤÷ ¯ §®­ å 2:5�10 ��æ â 10�130 ��æ ¢÷¤¯®¢÷¤­®. �«ï á¯à®é¥­­ï ¬¨ ®¯ãá-ª õ¬® ®¯¨á ¥«¥ªâà®­­®ù ç áâ¨­¨ áå¥¬¨, ¯à¨§­ ç¥-­®ù ¤«ï £¥­¥à æ÷ù §¢ãª®¢¨å ÷¬¯ã«ìá÷¢, ùå­ì®£® ¯à¨©-®¬ã â  ¯÷¤á¨«¥­­ï.�«ï ¢¨¬÷àî¢ ­­ï è¢¨¤ª®áâ÷ â  ¯®£«¨­ ­­ï §¢ã-ªã ¢ ÷é¥ ¡÷«ìè ¢¨á®ª®¬ã ¤÷ ¯ §®­÷ ç áâ®â (­  ç -áâ®â å £÷¯¥à§¢ãªã) ¢¨ª®à¨áâ®¢ã¢ ¢áï ¬¥â®¤ ­¥-à¥§®­ ­á­®£® §¡ã¤¦¥­­ï ¬®­®ªà¨áâ «÷¢ ­÷®¡ âã«÷â÷î. �à¨­æ¨¯ ¢¨¬÷àî¢ ­ì â  áå¥¬  â ª®£® ¥ªá¯¥-à¨¬¥­âã ¤¥â «ì­® ®¯¨á ­÷ ¢ à®¡®â÷ [10].2. ���������� �� ø� �����������2.1. �ªãáâ¨ç­÷ å à ªâ¥à¨áâ¨ª¨ à÷¤ª®£® ªà¨áâ -«ã 5���¯®ç âªã ­ ¢¥¤¥¬®  ªãáâ¨ç­÷ å à ªâ¥à¨áâ¨ª¨¡¥§¤®¬÷èª®¢®£® 5��, ïª÷ ¤ «÷ ¡ã¤¥¬® ¯®à÷¢­î¢ -â¨ § å à ªâ¥à¨áâ¨ª ¬¨ áãá¯¥­§÷©. �ªãáâ¨ç­¨©á¯¥ªâà ¯®£«¨­ ­­ï 5�� §®¡à ¦¥­¨© ­  à¨á. 1. � æì®¬ã á¯¥ªâà÷ ¢¨¤­® ¤¢÷ ®¡« áâ÷ à¥« ªá æ÷ù § ç áâ®-â ¬¨ ¯®àï¤ªã fr1�10 ��æ â  fr2�400 ��æ, ïª÷á¯®áâ¥à÷£ îâìáï ïª ã ­¥¬ â¨ç­÷©, â ª ÷ ¢ ÷§®âà®¯-­÷© ä §÷. �¨§ìª®ç áâ®â­  ®¡« áâì à¥« ªá æ÷ù õ ¤ã-�. �. �«ãé¥­ª®, �. �. �¯¥àª ç, �. �. �à®éãª 27
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�¨á. 1. �ªãáâ¨ç­¨© á¯¥ªâà ¯®£«¨­ ­­ïà÷¤ª®£® ªà¨áâ «ã 5��¦¥ ç÷âª®î ÷ à ­÷è¥ á¯®áâ¥à÷£ « áï ¤«ï àï¤ã à÷¤-ª¨å ªà¨áâ «÷¢ [1]. �¨á®ª®ç áâ®â­  ®¡« áâì à¥« ª-á æ÷ù { ­¥ç÷âª  ÷ ¡ã«  ¢¨ï¢«¥­  «¨è¥ ¯à¨ áªàã¯ã-«ì®§­®¬ã  ­ «÷§÷ á¯¥ªâàã ¢ ®¡« áâ÷ £÷¯¥à§¢ãª®¢¨åç áâ®â. �¨ ­¥ ¬ õ¬® ¤ ­¨å ¯à® ¡÷«ìè à ­­÷ á¯®-áâ¥à¥¦¥­­ï æ÷õù ®¡« áâ÷ à¥« ªá æ÷ù.�ªá¯¥à¨¬¥­â «ì­  ªà¨¢  ¡ã«   ¯à®ªá¨¬®¢ ­ à®§à åã­ª®¢®î § «¥¦­÷áâî�f�2 = A11 + (f=fr1)2 + A21 + (f=fr2)2 +B (3)è«ïå®¬ ¯÷¤¡®àã ¯ à ¬¥âà÷¢ A1, A2 â  B. �®å¨¡-ª  à®§à åã­ªã æ¨å ¯ à ¬¥âà÷¢ áª« ¤ «  5�10 %.�¥¬¯¥à âãà­  § «¥¦­÷áâì ¯ à ¬¥âà÷¢ A1 â  A2¯à¥¤áâ ¢«¥­  ­  à¨á. 2. �ª ¢¨¤­®, § «¥¦­÷áâìA1(T ) ¤¥¬®­áâàãõ ªà¨â¨ç­¥ ­ à®áâ ­­ï ¢ ®¡« áâ÷â¥¬¯¥à âãà¨ ¯¥à¥å®¤ã ­¥¬ â¨ª { ÷§®âà®¯­  à÷¤¨­ Tc. �÷¢­®ç á­®, ªà¨â¨ç­÷áâì ­¥ á¯®áâ¥à÷£ õâìáï¤«ï ªà¨¢®ù A2(T ): æï § «¥¦­÷áâì ¬®­®â®­­® á¯ ¤ õ§÷ §à®áâ ­­ï¬ â¥¬¯¥à âãà¨. �­ «®£÷ç­÷ § «¥¦-­®áâ÷ á¯®áâ¥à÷£ «¨áì ¤«ï ç á÷¢ à¥« ªá æ÷ù �r1=f�1r1÷ �r2=f�1r2 (à¨á. 3).�¥¬¯¥à âãà­  § «¥¦­÷áâì è¢¨¤ª®áâ÷ §¢ãªã c ã5�� ¤«ï ç áâ®â 5 â  500 ��æ ¯à¥¤áâ ¢«¥­  ­ à¨á. 4. �ª ÷ ¤«ï ÷­è¨å à÷¤ª¨å ªà¨áâ «÷¢ [1], ã¤÷ ¯ §®­÷ ã«ìâà §¢ãª®¢¨å ç áâ®â á¯®áâ¥à÷£ õâìáïªà¨â¨ç­¥ á¯ ¤ ­­ï c(T ), ã â®© ç á ïª ¤«ï ç áâ®â£÷¯¥à§¢ãªã æ¥ ï¢¨é¥ ¢÷¤áãâ­õ.�â¦¥, â¥¬¯¥à âãà­÷ § «¥¦­®áâ÷ ¯ à ¬¥âà÷¢§¢ãªã ¤®á¨âì áå®¦÷ © ¯à¨­æ¨¯®¢® §¬÷­îîâìáï «¨-è¥ ¯à¨ ¯¥à¥å®¤÷ ¢÷¤ ã«ìâà §¢ãª®¢¨å ¤® £÷¯¥à§¢ã-ª®¢¨å ç áâ®â. �¥© ä ªâ é¥ à ­÷è¥ ­ èâ®¢åã¢ ¢­  ¤ã¬ªã, é® ¤¢  á¯¥ªâà «ì­÷ ¤÷ ¯ §®­¨ à®§¤÷«ïõ­®¢  ®¡« áâì à¥« ªá æ÷ù [11]. �¢â®à¨ à®¡®â¨ [11]¢¢ ¦ îâì, é® ¬¥å ­÷§¬®¬ æ÷õù à¥« ªá æ÷ù, ïª ÷ ¢§¢¨ç ©­¨å ÷§®âà®¯­¨å à÷¤¨­ å, ¬®¦¥ ¡ãâ¨ ¯¥à¥¤ -

�¨á. 2. �¥¬¯¥à âãà­  § «¥¦­÷áâì¯ à ¬¥âà÷¢ A1 â  A2
�¨á. 3. �¥¬¯¥à âãà­÷ § «¥¦­®áâ÷ç á÷¢ à¥« ªá æ÷ù �r1 ÷ �r2ç  ¥­¥à£÷ù ¢ ¬®«¥ªã«÷ § ¯®áâã¯ «ì­¨å ­  ¢÷¡à æ÷©­÷áâã¯¥­÷ á¢®¡®¤¨,   â ª®¦ ä«ãªâã æ÷ù ¢¥«¨ç¨­¨ ¯ -à ¬¥âà  ¯®àï¤ªã. � ¬¥ æï à¥« ªá æ÷©­  ®¡« áâì¡ã«  ¢¨ï¢«¥­  ­ ¬¨ ¯à¨  ­ «÷§÷  ªãáâ¨ç­®£® á¯¥ª-âàã ¯®£«¨­ ­­ï. �à¨â¨ç­÷áâì  ªãáâ¨ç­¨å ¯ à ¬¥-âà÷¢ ¯à¨ ã«ìâà §¢ãª®¢¨å ç áâ®â å ¢ ®¡« áâ÷ Tc, ïª¢¢ ¦ õâìáï, ®¡ã¬®¢«¥­  ¢§ õ¬®¤÷õî ã«ìâà §¢ãªã §ä«ãªâã æ÷ï¬¨ ¢¯®àï¤ª®¢ ­®ù ä §¨. �à¨ £÷¯¥à§¢ãæ÷â ª÷ ä«ãªâã æ÷ù õ ­¥áãââõ¢¨¬¨, â®¬ã â¥¬¯¥à âãà-­÷ § «¥¦­®áâ÷  ªãáâ¨ç­¨å ¯ à ¬¥âà÷¢ ¬ îâì à¥£ã-«ïà­¨© å÷¤ [1].2.2. �ªãáâ¨ç­÷ å à ªâ¥à¨áâ¨ª¨ áãá¯¥­§÷© 5��- ¥à®á¨«�­¥á¥­­ï  ¥à®á¨«ã ¢ à÷¤ª¨© ªà¨áâ « ¢¨ª«¨ª õ­ ¤«¨èª®¢¥, ã ¯®à÷¢­ï­­÷ § ¡¥§¤®¬÷èª®¢¨¬ à÷¤ª¨¬ªà¨áâ «®¬, ¯®£«¨­ ­­ï §¢ãªã. �à¨ç¨­¨ â ª®£® ¯®-28 �. �. �«ãé¥­ª®, �. �. �¯¥àª ç, �. �. �à®éãª
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�¨á. 4. �¥¬¯¥à âãà­  § «¥¦­÷áâì è¢¨¤ª®áâ÷ §¢ãªã¢ 5�� ¤«ï 5 â  500 ��æ
�¨á. 5. � «¥¦­÷áâì § «¨èª®¢®£® ¯®£«¨­ ­­ï §¢ãªã¢÷¤ ª®­æ¥­âà æ÷ù  ¥à®á¨«ã ¢ áãá¯¥­§÷ù ¥à®á¨« {à÷¤ª¨© ªà¨áâ «£«¨­ ­­ï ¢ ª®«®ù¤­¨å á¨áâ¥¬ å ­  ®á­®¢÷ ÷§®âà®¯-­¨å à÷¤¨­ ¤¥â «ì­®  ­ «÷§ã¢ «¨áï ¢ [12, 13]. �à¨æì®¬ã ¡à «¨áï ¤® ã¢ £¨ ¢âà â¨ §  à åã­®ª ¢­ã-âà÷è­ì®£® â¥àâï, ­ £à÷¢ ­­ï â  à®§á÷ï­­ï ­  ­¥-®¤­®à÷¤­®áâïå á¨áâ¥¬¨. �®§à åã­®ª ùå­÷å ¢­¥áª÷¢¯®ª § ¢, é® ­ ¤«¨èª®¢¥ ¯®£«¨­ ­­ï ¢ ®á­®¢­®¬ã®¡ã¬®¢«¥­¥ ¢'ï§ª÷á­¨¬¨ ¢âà â ¬¨, ïª÷ ­  ¯®àï¤®ª¯¥à¥¢¨éãîâì ÷­è÷ ¢¨¤¨ ¢âà â. � à÷¤ª®ªà¨áâ «÷ç-­÷© ¬ âà¨æ÷ á¨âã æ÷ï ¬®¦¥ ¡ãâ¨ ÷­è®î. � æì®¬ã¢¨¯ ¤ªã ç áâ¨­ª¨  ¥à®á¨«ã (ç¨ ùå­÷  £à¥£ â¨) £¥-­¥àãîâì ®à÷õ­â æ÷©­÷ ¤¥ä¥ªâ¨, ïª÷ ¬®¦ãâì ¬ â¨¤®á¨âì ¢¥«¨ª÷ (¬÷ªà®­­÷) à®§¬÷à¨ §  à åã­®ª ¢¥-«¨ª®ù ¤®¢¦¨­¨ ®à÷õ­â æ÷©­®ù ª®à¥«ïæ÷ù à÷¤ª¨å ªà¨-áâ «÷¢. �â¦¥, ¢ª« ¤ ¯®¢'ï§ ­¨© § à®§á÷ï­­ï¬ ¢ ¬¥-§®ä § å, ¬®¦¥ ¡ãâ¨ ¤®á¨âì §­ ç­¨¬.

�¨á. 6. � «¥¦­÷áâì ¯ à ¬¥âà÷¢ �r1 ÷ �r2¢÷¤ ª®­æ¥­âà æ÷ù  ¥à®á¨«ã ¤«ï áãá¯¥­§÷ù ¥à®á¨« { à÷¤ª¨© ªà¨áâ «
�¨á. 7. � «¥¦­÷áâì è¢¨¤ª®áâ÷ §¢ãªã¢ áãá¯¥­§÷ù ¢÷¤ ª®­æ¥­âà æ÷ù  ¥à®á¨«ã� «¨èª®¢¥ ¯®£«¨­ ­­ï��f2 = �sf2 � �LCf2 ;¤¥ �LC=f2 ÷ �s=f2 { ¯®£«¨­ ­­ï §¢ãªã ¢ ç¨áâ®¬ãà÷¤ª®¬ã ªà¨áâ «÷ â  ¢ áãá¯¥­§÷ù ¢÷¤¯®¢÷¤­®, ¯à ª-â¨ç­® «÷­÷©­® § «¥¦ «® ¢÷¤ ®¡'õ¬­®ù ç áâª¨  ¥-à®á¨«ã ' ã ¤÷ ¯ §®­÷ ¤®á«÷¤¦¥­¨å ª®­æ¥­âà æ÷©(à¨á. 5). �¥ ¬®¦¥ á¢÷¤ç¨â¨ ¯à®  ¤¨â¨¢­¨© ¢ª« ¤ç áâ¨­®ª  ¥à®á¨«ã ¢  ªãáâ¨ç­¥ ¯®£«¨­ ­­ï,  , ®â-¦¥, ¯à® ùå­î áâàãªâãà­ã ®à£ ­÷§ æ÷î ã ä®à¬÷ £à¥£ â÷¢, ïª÷ á« ¡® ¢§ õ¬®¤÷îâì ¬÷¦ á®¡®î [12,13].�ªãáâ¨ç­¨© á¯¥ªâà áãá¯¥­§÷ù â  ©®£® â¥¬¯¥à -âãà­  ¯®¢¥¤÷­ª  ¯à¨­æ¨¯®¢® ­¥ ¢÷¤à÷§­ï«¨áï ¢÷¤¢÷¤¯®¢÷¤­¨å å à ªâ¥à¨áâ¨ª ç¨áâ®£® à÷¤ª®£® ªà¨-áâ «ã. �­¥á¥­­ï  ¥à®á¨«ã ­¥ ¢¨ª«¨ª «® ¯®ï¢¨ ­®-¢¨å ®¡« áâ¥© à¥« ªá æ÷ù. �®àï¤ § æ¨¬, §÷ §¡÷«ìè¥­-�. �. �«ãé¥­ª®, �. �. �¯¥àª ç, �. �. �à®éãª 29



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 2. �. 26 { 31­ï¬ ª®­æ¥­âà æ÷ù  ¥à®á¨«ã á¯®áâ¥à÷£ «®áï §¡÷«ì-è¥­­ï ç áã à¥« ªá æ÷ù �r1 ã ­¥¬ â¨ç­÷© ä §÷ 5��,â®¤÷ ïª ç á �r2 ¯à ªâ¨ç­® ­¥ §¬÷­î¢ ¢áï (à¨á. 6). �÷§®âà®¯­÷© ä §÷ 5�� ç÷âª®ù ª®­æ¥­âà æ÷©­®ù § «¥¦-­®áâ÷ ç á÷¢ à¥« ªá æ÷ù § ä÷ªá®¢ ­® ­¥ ¡ã«®. �®­-æ¥­âà æ÷©­  § «¥¦­÷áâì ç áã �r1 ã ¬¥§®ä §÷ ¢¨¬ -£ õ ¤®¤ âª®¢¨å ¤®á«÷¤¦¥­ì. �¨å®¤ïç¨ § § £ «ì­¨å¬÷àªã¢ ­ì, ¢®­  ¬®¦¥ ¡ãâ¨ ¯®ïá­¥­  §à®áâ ­­ï¬¥ä¥ªâ¨¢­®ù ¢'ï§ª®áâ÷ á¨áâ¥¬¨ ¯à¨ §à®áâ ­­÷ ¢ áãá-¯¥­§÷ù ç áâª¨  ¥à®á¨«ã. �÷ªà®áª®¯÷ç­¨¬ ¬¥å ­÷§-¬®¬ æì®£® ¯à®æ¥áã ¬®¦¥ ¡ãâ¨ ä®à¬ã¢ ­­ï ¥ä¥ª-â¨¢­¨å ¢®¤­¥¢¨å §¢'ï§ª÷¢ ¬÷¦ ¬®«¥ªã« ¬¨ 5�� â á÷« ­®«ì­¨¬¨ £àã¯ ¬¨  ¥à®á¨«ã [14]. � ª÷ §¢'ï§ª¨­ ¡ £ â® á« ¡è÷ ¢ ÷§®âà®¯­÷© ä §÷, ¤¥ ÷ ­¥ § ä÷ªá®-¢ ­® ª®­æ¥­âà æ÷©­®ù § «¥¦­®áâ÷ ç áã �r1.�®­æ¥­âà æ÷©­  § «¥¦­÷áâì è¢¨¤ª®áâ÷ §¢ãªã ­ -¢¥¤¥­  ­  à¨á. 7. � «¥¦­÷áâì c(') ¬®­®â®­­® á¯ -¤ õ, é® õ ®á®¡«¨¢® áãââõ¢¨¬ ¤«ï ¬ «¨å ç áâ®â.� ª¨© à¥§ã«ìâ â ÷áâ®â­® ª®­âà áâãõ §  ­ «®£÷ç-­®î § «¥¦­÷áâî, ®¤¥à¦ ­®î ¤«ï áãá¯¥­§÷©  ¥à®á¨-«ã ¢ ¤¥ïª¨å ÷§®âà®¯­¨å à÷¤¨­ å. � ª, § «¥¦­÷áâìc(') ¤«ï áã¬÷è÷  ¥à®á¨« {¤®¤¥ª ­ ¯à®å®¤¨âì ç¥à¥§¬÷­÷¬ã¬ [14]. �à®áâ ­­ï è¢¨¤ª®áâ÷ §¢ãªã ¢ æì®-¬ã ¢¨¯ ¤ªã ¯®ïá­îõâìáï ä®à¬ã¢ ­­ï¬ ­¥¯¥à¥à¢-­®ù âà¨¢¨¬÷à­®ù  ¥à®á¨«ì­®ù á÷âª¨, ïª  õ ª àª á®¬,¯® ª®âà®¬ã ¯à®å®¤¨âì §¢ãª®¢  å¢¨«ï. � ã¢ ¦¨¬®,é® â ª¥ ¯®ïá­¥­­ï ¤®á¨âì ç áâ® §ãáâà÷ç õâìáï ¢ ªãáâ¨æ÷ ª®«®ù¤­¨å á¨áâ¥¬. �®ªà¥¬ , ¢ [15] ¢®­®¡ã«® ­ ¢¥¤¥­¥ ¤«ï á¨áâ¥¬¨ ¯®¢÷âàï{ á­÷£. �¨å®¤ï-ç¨ §  ­ «®£÷ç­¨å ¬÷àªã¢ ­ì, ¬®¦­  ¯à¨¯ãáâ¨â¨,é® ¯à¨ ¤®á«÷¤¦¥­¨å ­ ¬¨ ª®­æ¥­âà æ÷ïå  ¥à®á¨-«ã ¢ à÷¤ª®¬ã ªà¨áâ «÷ ­¥ ¢÷¤¡ã¢ õâìáï ä®à¬ã¢ ­-­ï ©®£® âà¨¢¨¬÷à­®ù ­¥¯¥à¥à¢­®ù áâàãªâãà¨. �¥®§­ ç õ, é®  ¥à®á¨« ã á¨áâ¥¬÷ §­ å®¤¨âìáï ã ¢¨-£«ï¤÷  £à¥£ â÷¢, ïª÷ á« ¡® ¢§ õ¬®¤÷îâì ®¤¨­ § ®¤-­¨¬. � ª¨© ¦¥ ¢¨á­®¢®ª ¡ã¢ §à®¡«¥­¨© ¢¨é¥ ¯à¨ ­ «÷§÷ ª®­æ¥­âà æ÷©­®ù § «¥¦­®áâ÷ ­ ¤«¨èª®¢®£®¯®£«¨­ ­­ï. �®§¬÷à, á¥à¥¤­ï ª÷«ìª÷áâì ç áâ¨­®ªâ  ®¡'õ¬­  ç áâª   ¥à®á¨«ã ¢  £à¥£ â÷ ¡ã«¨ ®æ÷­¥­÷à ­÷è¥ ¢ [8], ¢¨å®¤ïç¨ ÷§ ä®à¬ «÷§¬ã, à®§¢¨­¥­®£®¤«ï ª®«®ù¤­¨å á¨áâ¥¬ ­  ®á­®¢÷ ÷§®âà®¯­¨å à÷¤¨­.�­ ç¥­­ï æ¨å ¯ à ¬¥âà÷¢ â ª÷: 50 20 ÷ 0:4 ­¬ ¢÷¤-¯®¢÷¤­®.�ö�������à®¢¥¤¥­÷ ¯¥àè÷ ¤®á«÷¤¦¥­­ï áãá¯¥­§÷©  ¥à®-á¨«ã ¢ à÷¤ª®¬ã ªà÷áâ «÷  ªãáâ¨ç­¨¬¨ ¬¥â®¤ ¬¨.�á­®¢­÷ à¥§ã«ìâ â¨ æ¨å ¤®á«÷¤¦¥­ì ¬®¦­  áä®à-¬ã«î¢ â¨ ­ áâã¯­¨¬ ç¨­®¬.1. �ªãáâ¨ç­¨© á¯¥ªâà à÷¤ª®£® ªà¨áâ «  5��â  áãá¯¥­§÷© ­  ©®£® ®á­®¢÷ ¬÷áâ¨âì ¤¢÷®¡« áâ÷ à¥« ªá æ÷ù § ç áâ®â ¬¨ à¥« ªá æ÷ù

fr1=10 ��æ â  fr2=400 ��æ ¢÷¤¯®¢÷¤­®.�¡« áâì à¥« ªá æ÷ù § fr2=400 ��æ, é®à®§¤÷«ïõ ã«ìâà - â  £÷¯¥à§¢ãª®¢¨© ¤÷ ¯ §®­¨,¢ à÷¤ª®¬ã ªà¨áâ «÷ ¢¨ï¢«¥­  ¢¯¥àè¥. � áâ®â fr1 á¯ ¤ õ §÷ §à®áâ ­­ï¬ ª®­æ¥­âà æ÷ù  ¥à®á¨-«ã ¢ áã¬÷è÷, ¢ â®© ç á ïª ç áâ®â  fr2 ¯à ªâ¨ç-­® ­¥ §¬÷­îõâìáï.2. �­¥á¥­­ï  ¥à®á¨«ã ¢ à÷¤ª¨© ªà¨áâ « ¯à¨§¢®-¤¨âì ¤® ¯®£«¨­ ­­ï, ­ ¤«¨èª®¢®£® ¯®à÷¢­ï­®§ ç¨áâ¨¬ à÷¤ª¨¬ ªà¨áâ «®¬. � £®¬¨© ¢ª« ¤¢ â ª¥ ¯®£«¨­ ­­ï ¬®¦ãâì ¢­®á¨â¨ ¢­ãâà÷è-­õ â¥àâï â  à®§á÷ï­­ï ­  ¤¥ä¥â å, é® áâ¢®-àîîâìáï  £à¥£ â ¬¨  ¥à®á¨«ã.3. �¤¥à¦ ­÷ à¥§ã«ìâ â¨ §­ å®¤ïâì á¢®õ ¯®ïá­¥­-­ï ¢ à ¬ª å ãï¢«¥­ì ¯à® áâàãªâãàã  ¥à®á¨-«ã ¢ áãá¯¥­§÷ù ã ¢¨£«ï¤÷  £à¥£ â÷¢, é® á« ¡®¢§ õ¬®¤÷îâì ¬÷¦ á®¡®î.������� ­  à®¡®â  ¡ã«  ¯à®¢¥¤¥­  ¢ à ¬ª å ¯à®¥ª-âã INTAS ­®¬¥à 97-1513. �¢â®à¨ ¤ïªãîâì ¯à®ä¥-á®àã �. �. �õ§­÷ª®¢ã §  ®¡£®¢®à¥­­ï ®¤¥à¦ ­¨åà¥§ã«ìâ â÷¢.1. � ¯ãáâ¨­ �. �. �ªá¯¥à¨¬¥­â «ì­ë¥ ¨áá«¥¤®¢ ­¨ï¦¨¤ª¨å ªà¨áâ ««®¢.{ �.: � ãª , 1978.{ 368 á.2. Collin D., Reys V., Gallani J. L., L. G. Ben-guigui, Poeti G., Martinoty P. Sound propaga-tion and damping in the vicinity of the smectic-A-xexatic-B phase transition of 4-propionyl-4'-n-heptanoyloxyazobenzene // Phys. Rev. E.{ 1998.{58, N 1.{ P. 630{642.3. Kuzel P., Dugautier C., Pavel M., Moch P. Brillouinstudy of acoustic modes in isotropic, smectic-A, andsmectic-C� phases in a ferroelectric liquid crystal //Phys. Rev. E.{ 1996.{ 54, N 6.{ P. 6404{6412.4. �¥«®ãá®¢ �. �. � á¡®à­. �à¨¬¥­¥­¨¥ ã«ìâà  ªã-áâ¨ª¨ ª ¨áá«¥¤®¢ ­¨î ¢¥é¥áâ¢ .{ �.: ����,1975.{ �. 69.5. Forster D., Lubencky T. C., Martin P. S., Swift J.,Pershan P. S. Hydrodynamics of liquid crystals //Phys. Rev. Let.{ 1971.{ 26.{ P. 1016{1019.6. Hakemi H., Labes M. Self-di�usion coe�cients ofa nematic liquid crystal via an optical method //J. Chem. Phys.{ 1975.{ 63.{ P. 3708{3712.7. Etoh A., Yamamoto K., Mitaku S., Okano K.Anoma-lous ultrasonic absorption of liposome suspensions inthe liquid crystal phase // Jap. J. Appl. Phys.{ 1997.{36, N 5A.{ P. 2922-2928.8. �¯¥àª ç �. �., �¢®§¤¥­ª® �. �., �«ãé¥­ª® �. �.�ªãáâ¨ç­  à¥« ªá æ÷ï ¢ 4-4'-¯¥­â¨«æ÷ ­®¡÷ä¥­÷«÷â  ¯®£«¨­ ­­ï §¢ãªã ¢ á¨áâ¥¬÷  ¥à®á¨« { à÷¤ª¨©ªà¨áâ « // �ªà. ä÷§. ¦.{ 1996.{ N 10.{ �. 924{925.9. �¨å ©«®¢ �. �., �®«®¢ì¥¢ �. �., �ëà­¨-ª®¢ �. �. �á­®¢ë ¬®«¥ªã«ïà­®©  ªãáâ¨ª¨ / �¥¤.�. �. �¨å ©«®¢ .{ �.: � ãª , 1964.{ 514 á.30 �. �. �«ãé¥­ª®, �. �. �¯¥àª ç, �. �. �à®éãª
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