
bloxis oscilaciebi periodul optikur sistemebSi 
 
 ganvixiloT martivi magaliTi realuri fizikuri sistemisa – esaa optikuri 
sxivebis gavrceleba perioduli gardatexis maCveneblian firfitaSi, romlis 
swematuri naxazic mocemulia qvemoT. aq iTvleba, rom gardatexis maCveneblis 
perioduli nawili mcirea saSualo gardatexis maCvenebelze da aseT SemTxvevaSi 
problema martivdeba da daiyvaneba wina leqciebSi ganxilul qvantur meqanikur 
amocanebze Semdegi msjelobis saSualebiT:  
 

 
 
sinaTlis gavrceleba garemoSi, romelSic denebi da Tavisufali muxtebi 
aragvaqvs, aRiwereba Semdegi maqsvelis gantolebebiT: 
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aramagnitur garemoSi ),(),( trHtrB rrrr
=  da amave dros gvaqvs wrfiv miaxloebaSi 
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 veqtoris komponentebisTvis: 
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axla SeviswavloT naxazze gamoxatuli fizikuri SemTxveva, rodesac firfita 
moTavsebulia zy sibrtyeSi da sinaTle polarizebulia wrfivad x RerZis 
gaswvriv da gavrceleba xdeba firfitis sibrtyeSi z RerZis mimarTulebiT. am 
SemTxvevaSi Tu aviRebT rotors (1) gantolebaTa sistemis pirveli gantolebidan 
da gaviTvaliswinebT meore gantolebas da agreTve imas, rom aramagnitur 

garemoSi  ),(),( trHtrB rrrr
= , miviRebT: 
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radgan eleqtrul vels mxolod y komponenta aqvs da agreTve veli y-is gaswvriv 
ar icvleba (radgan Txeli firfitaa, amitom SeiZleba CaiTvalos, rom eleqtrul 
vels firfitis sisqeSi erTi fiqsirebuli mniSvneloba aqvs), amitom 

 da gantoleba Semdegnairad gadaiwereba:  ),,(),( tzyEtrE y≡
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sadac, imis gaTvaliswinebiT, rom eleqtrul vels mxolod y komponenta gaaCnia, 
D veqtori Semdegnairad SeiZleba gadaiweros: 
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sadac gaviTvaliswineT mcire perioduli cvla gardatexis maCveneblisa da 
sabolood gveqneba: 
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sadac 00 χ=n  wrfivi saSualo gardatexis maCvenebelia. aqedan wrfivi 

dispersiis kanoni martivad gamomdinareobs, Tu bolo mcire wevrs gadavagdebT 
da CavTvliT, rom sinaTlis talRuri veqtori z RerZis gaswvrivaa mimarTuli. anu 
Tu CavsvamT wrfivi talRis formas 
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sadac da  erTmaneTisadmi kompleqsurad SeuRlebuli mudmivebia, miviRebT: Ψ *Ψ

0nkc=ω  

 gardatexis maCveneblis perioduli cvlis gavlenis Sesaswavlad unda 
CavTvaloT, rom  mudmivi aRaraa da nel cvladebzea damokidebuli. amgvarad 
amoxsnas veZebT Semdegi stacionaruli anzacis saxiT: 
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sadac, iqidan gamomdinare, rom  Ey namdvilia, gvaqvs ( )*Ψ=Ψ . cvladebis sinele 

gamoixateba imaSi, -is warmoebulebi mcire sidideebia, kerZod Ψ
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axla Tu CavsvamT amas (2)-Si da gavutolebT erTmaneTs erTnair ε -is xarisxebs, 
miviRebT TanmimdevrobiT gantolebebs. kerZod, daviwyoT nulovani miaxloebiT 
(ε -is nulovani xarisxi), maSin miviRebT ukve gamoyvanil wrfiv dispersiis kanons 

0nkc=ω . axla gadavideT pirvel miaxloebaSi (ε -is pirveli xarisxi) da 

gaviTvaliswinoT, rom warmoebulebs Semdegi simcireebi gauCndebaT 
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maSin ε -is meore miaxloebaSi ( -is xarisxi) am xarisxis amokrebiT da 
perioduli gardatexis maCvenebliani wevris mxedvelobaSi miRebiT (radgan isic 

-is proporciulia) gveqneba: 
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axla Tu gadavnormavT cvladebs xx →ε  da , miviRebT wina leqciaSi 
ganxilulis analogiur gantolebas, sadac drois magivrobas sivrculi cvladi z 
asrulebs, xolo potencialis magivrad ki gardatexis maCveneblis perioduli 
nawili gvaqvs: 
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amrigad Tu 222 cos)( ωχ xacx −=  perioduli funqciaa (3) gantoleba sabolood 
gadaiwereba Semdegnairad: 
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romelic amoixsneba bloxis talRebis formalizmSi. kerZod, jer gadavnormoT 

[  2exp iazΨ→Ψ ]  ris Sedegadac (4) gadaiwereba rogorc 
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da veZeboT amonaxsni Semdegnairad: 
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amis CasmiT (5)-Si da msgavsi eqsponentebis gatolebiT miviRebT Semdeg bmul 
usasrulo algebrul sistemas: 
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am gantolebebis amoxsniT miviRebT cnobil zonur struqturas β -s K -ze 

damokidebulebisa, romelic naxazzea naCvenebi: 

 



martivi mosazrebebiT SegviZlia analizurad davinaxoT pirveli ori band-i. 
kerZod, Tu ganvixilavT K -s 1 Tan axlos, kargi sizustiT SegviZlia 
SemovifargloT mxolod ori gantolebiT (6)-dan: 
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risi amoxsnac kargad aRwers pirvel or band-s 1=K -Tan axlos. 
 gansakuTrebiT sainteresoa periodul potencialSi bloxis oscilaciebi. 
kerZod, rodesac periodul potencials emateba wrfivi potenciali da (4) 
gadaiwereba Semdegnairad: 
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 kompiuteruli simulaciebi bloxis oscilaciebze (7) gantolebis mixedviT 
mocemulia MATLAB-is failebSi complexbloch.m da complexbloch1.m


