
qvantur-meqanikuri amocanebi 
rabis oscilaciebi orormoian potencialSi 

 
 daviwyoT qvanturi meqanikis ZiriTadi gantolebidan. Sredingeris gantolebas 

 potencialSi moTavsebuli nawilakisTvis kargad cnobili forma aqvs: ),( txV
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sadac -s aq da qvemoT ganvixilavT rogorc usasrulo orormoian potencials 
(kvadratuls an harmoniuls) rogorc naxazzea mocemuli im SemTxvevisaTvis, roca 
potenciali mxolod koordinatazea damokidebuli: 
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jer-jerobiT Cven SemovifarglebiT kvadratuli or-ormoiani potencialis 
SemTxveviT. radgan ormo usasruloa, cxadia, rom talRur funqcias eqneba Semdegi 
sasazRvro mniSvnelobebi: 
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rodesac barieri usasrulod maRalia, amocana daiyvaneba or izolirebul 
erTormoian potencialze da maSin amoxsnas marcxena ormosTvis aqvs Semdegi 
martivi saxe: 
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da analogiuri ram marjvena ormosTvis. roca barieris simaRle sasrulia, maSinac 
amoxsna araa bevrad rTuli: 
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Tu gadavabamT axla amoxsnebs da maT warmoebulebs wertilebSi lx ±= , maSin 

miviRebT pirobebs  da 22 ba = 22 BA = . sabolood gveqneba, rom arsebobs mxolod 



simetriuli da antisimetriuli amoxsnebi. simetriul amoxsnas aqvs saxe 

, sadac: )(),(  xetx ti +− Φ=Ψ +ω
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sadac parametrebi erTmaneTTan Semdegi TanafardobebiT arian dakavSirebuli: 
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xolo antisimetriul amonaxsnas Semdegi saxe aqvs , sadac: )(),( xetx ti −− Φ=Ψ −ω
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da gansxvavebuli parametrebiT xasiaTdeba: 
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pirveli simetriuli da antisimetriuli amoxsna marcxena naxazzea mocemuli, xolo 
marjvenaze Semdegi ori wyvilia gamosaxuli ufro didi talRuri veqtori k-Ti. 

darCenilia Tavisufali parametrebi - amplitudebi A da B, romlebic nebismier 
mniSvnelobas SeiZleba iRebdnen. zogadobis SeuzRudavad A da B AiseTi aiReba, rom 
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sakuTari funqciebi arian, rac imas niSnavs, rom Tu drois sawyis momentSi 
romelime erT profils aviRebT, es forma ucvleli darCeba drois ganmavlobaSi. 
magram yvela es ganawileba aRwers iseT situacias, roca nawilaki orive ormoSi 
Tanabari albaTobiTaa ganawilebuli drois nebismieri momentisaTvis. ufro 
saintereso ki isaa, rogori iqneboda dinamika nawilakisa, Tu drois sawyis 
momentSi is umeteswilad erT-erT ormoSi iqneboda moTavsebuli. am dinamikis 

aRsawerad SevadginoT Semdegi funqciebi:  da )()()(1 xxx −+ Φ+Φ=φ



)()()(2 xxx −+ Φ−Φ=φ , sadac )(1 xφ   da  )(2 xφ   ukve aRar arian sakuTari 
funqciebi, magram rogorc naxazebidan Cans, isini erT ormoSi lokalizebul 

mdgomareobebs aRweren. SevniSnoT, rom usasrulod didi barieris dros  )(1 xφ   da  

)(2 xφ  ukve Sredingeris gantolebis sakuTari funqciebi arian da maTi forma 

emTxveva (2) amonaxsns. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
axla warmovadginoT mTliani talRuri funqcia rogorc  

(3)                                           )()()()(),( 2211 xtxttx φψφψ +=Ψ  

axla amas Tu CavsvamT (1) –Si, gavamravlebT )(1 xφ -ze da gavaintegrebT -iT, 
miviRebT: 
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meores mxriv ki Tu cavsvamT (3)- s (1)-Si, gavamravlebT )(2 xφ -ze da gavaintegrebT 

-iT, miviRebT: x
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am ori gantolebis gamosayvanad gamoyenebulia Semdegi tolobebi da ganmartebebi: 
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axla Tu gavakeTebT martiv gardaqmnebs ( ) ( )   ,2/ exp  ,2/ exp 2211 t-it-i εψψεψψ →→  
miviRebT: 
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daviwyoT am gantolebebis amoxsna. pirvel yovlisa SevniSnoT, rom sidide 
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gadaiwereba: 
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gavawarmooT pirveli gantoleba da meores gaTvaliswinebiT sabolood miviRebT: 
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romelsac aqvs elementaruli oscilatoruli amonaxsni , sadac, ra 

Tqma unda . es aris egreT wodebuli rabis oscilaciebi. 
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 am leqciis saboloo mizania CavataroT kompiuteruli simulaciebi (4) 
gantolebaze da mere Sedardes Sedegebi sawyis (1) gantolebaze warmoebul 
simulaciebTan. 
 (1) gantolebaze simulaciebisTvis dagvWirdeba misi diskretizacia, kerZod  
movaxdinoT x cvladis dikretizacia x(n)=na, sadac a bijis sigrZea. SevniSnoT, rom 
miaxloebiT 
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da Tu aRvniSnavT , miviRebT n pirveli rigis diferencialuri 

gantolebebis sistemas: 
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romlis msgavsi gantolebebis kompiuteruli amoxsnebic wina leqciebSi ganvixileT. 
es gantolebebi daprogramebulia MATLAB-is failebSi complex.m da complex1.m
 


