
sasazRvro pirobebi sxivis gavrcelebisa fotorefraqciul garemoSi 
 
wina leqciaSi Cven ganixileT optikuri sxivis gavrceleba 

fotorefraqciul garemoSi imis gaTvaliswinebis gareSe. Tu rogoria am sxivis 
warmoSobis meqanizmi, sxva sityvebiT rom vTqvaT, rogor Sedis da gamodis 
sinaTlis sxivi am garemoSi, anu rogoria sasazRvro pirobebi Sesabamisi 
diferencialuri gantolebisa. Cven isev vsargeblobT imave gantolebiT 
sinaTlis sxivis eleqtruli velis Ex komponentisaTvis, rogorc wina leqciaSi: 
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sadac, refraqciul garemoSi 
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xolo vakuumSi (saidanac Sedis da gamodis sxivi)  

xx ED = . 

naxazze mocemulia 
sqematuri gamosaxva 
fotorefraqciul 
garemoSi sinaTlis 
sxivis Sesvlisa da 
gamosvlisa. martivi 
saCvenebelia, rom 
vakuumSi dispersiul 
Tanafardobas aqvs saxe: 

0 ck0±=ω  

anu z RerZis gaswvriv 
gavrclebuli sxivi 
xasiaTdeba sixSiriT da 
talRuri veqtoris 

wyviliT 0 , kω , xolo z-is 
sapirispirod gavrceleba 
SegviZlia davaxasiaToT 

0- , kω  wyviliT. qveda wiTeli isari naxazze aCvenebs Semaval sxivs, romlis 

raRac nawili Sedis sistemaSi da meore mxares gamodis (meore wiTeli isari 
zeviT) da raRac nawili ukan brundeba (mwvane isari). aseT pirobebSi Semavali 
sxivis Sesabamisi eleqtruli velis daZabuloba aRiwereba gamosaxulebiT, 
romelic aris (1) diferencialuri gantolebis amoxsnas vakuumSi, roca talRuri 
veqtori z RerZis gaswvrivaa: 
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)cos( 01 zktA −ω , 

arekvlili sxivis (romelmac ver SeaRwia sistemaSi, mwvane isari) Sesabamisi 
gamosaxuleba aris:  

)cos( 01 zktB +ω , 

xolo sxivis im nawilis eleqtruli velis daZabuloba, romelmac SeaRwia 
sistemaSi da meore mxares isev vakuumSi gavida, aRiwereba formuliT: 

)cos( 02 zktA −ω . 
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ese igi velis daZabuloba vakuumSi, roca z<0 iqneba: 
)cos()cos( 0101

0 zktBzktAEx ++−= ωω ,                         (2) 

xolo z>L –isTvis (isev vakuumSi) iqneba  

)cos( 02
0 zktAEx −= ω .                                                             (3) 

bunebrivia, rom velis daZabulobebi vakuumSi  unda gadaebas velis  
mniSvnelobebs fotorefraqciul garemoSi z=0 da z=L wertilebSi. gadabmis 
pirobebs aqvT Semdegi saxe: 
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0
xE -isTvis Cven gvaqvs mza gamosaxuleba (2) z=0 wertilSi amitom gadabmis piroba 

am wertilisTvis Semdegnairad Caiwereba: 
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Tu axla pirvel gantolebas gavawarmoebT droiT, gavyofT c-ze da gamovaklebT 

meores, agreTve gaviTvaliswinebT dispersiul Tanafardobas vakuumSi ck0=ω , 

sabolood miviRebT gadabmis pirobas z=0 wertilSi: 
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analogiurad (3)-is da (4)-is gamoyenebiT SeiZleba miviRoT gadabmis piroba z=L 
wertilSi: 
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 axla ukve Cven SegviZlia CavataroT ricxviTi simulaciebi (1) gantolebis 
gamoyenebiT, magram winaswar unda movaxdinoT diskretizacia sivrculi 
koordinatebis mixedviT, raTa MATLAB-Si saqme gvqondes pirveli rigis 
diferencialuri gantolebebis sistemasTan. kerZod, SevniSnoT, rom z icvleba 0-
dan L-mde da es monakveTi gavyoT N nawilad bijiT a. maSin gveqneba z=ma, sadac 
m icvleba 0-dan N-mde. simartivisaTvis CavTvaloT, rom nimuSi kvadratuli 
formisaa, da maSin igive SeiZleba Caiweros y cvladis diskretizaciisTvisac 
y=na sadac n–ic 0-dan N-mde icvleba.Tu gaviTvaliswinebT, rom sivrculi 
koordinatiT kerZo warmoebulebi (y, z)=(na, ma)  wertilSi Caiwereba Semdegnairad: 
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da Tu axla aRvniSnavT sabolood miviRebT  meore rigis 

diferencialur gantolebaTa sistemas: 
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amasTan unda gvaxsovdes, rom diskretizacia ise unda movaxdinoT, rom 

magaliTad [ ]max
,,,1 mn

x
mn

x
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x EEE <<−+ . 
 yvelaferi normaluradaa garda wertilebisa n=0, n=N, m=0 da m=N, am 
wertilebSi miRebuli gantolebis marjvena mxares problemebi iqmneba, imitom 

rom magaliTad n=0 –sTvis  ar aris gansazRvruli. misi ganmartebisTvis 

gamoviyenoT sasazRvro pirobebi y RerZis gaswvriv, anu vuSvebT, rom z-is 
gaswvriv gavrcelebuli sxivi moTavsebulia y=0 da y=L wrfeebs Soris anu sxva 
sityvebiT, sxivi am sazRvrebidan ar gamodis. es ki Tavis mxriv niSnavs, rom 

 da . aqedan gamomdinare (7) gantolebebi n=0, n=N wertilebSi 

Semdegnairad gadaiwereba: 
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Cven aq gavakeTeT drois masStabis Secvla 0anct=τ . 

 gadavideT axla sasazRvro pirobebze z RerZis gaswvriv, ese igi m=0 da 
m=N (anu z=0 da z=L) wertilebisTvis gamosaTvlelia  da . amisTvis 

CavweroT (5) da (6) sasazRvro pirobebi Semdegnairad: 
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anu saZiebeli wertilebisTvis gveqneba: 
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anu m=0 da m=N wertilebisTvis diferencialuri gantolebebi gadaiwereba 
Semdegnairad: 
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Tu SemoviRebT aRniSvnas τ∂∂= mn
x

mn ER ,,  gantolebebi ukve daiyvaneba pirveli 

rigis diferencialur gantolebebze sadac sawyisi pirobebi elementaruli 
SegviZlia aviRoT: 
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da am gantolebebiT ukve SegviZlia gavakeToT simulaciebi MATLAB-Si. 
 
 
 


