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qvanturi meqanika da wminda samebis fenomeni

robert babliZe, stu-s  profesori
nodar kekeliZe, stu-s profesori

manon CxaiZe, stu-s ufr. maswavlebeli

reziume

ganxilulia analogiebi wminda samebis feno­
mensa da qvantur movlenebs Soris. magaliTi­
saTvis aRebuli zedenadi Txevadi heliumis 
landaus orkomponentiani modelis Tavisebu­
rebebi. naCvenebia zedenadi Txevadi heliumis 
blanti anu normaluri n-komponentisa da ar­
ablanti anu zedenadi s-komponentis erToblio­
bis metad mniSvnelovani msgavseba wminda same­
bis sami hipostasis, anu sami mdgenelis saswau­
lebriv fenomenTan. gansakuTrebul yuradRebas 
imsaxurebs is faqti, rom iseve, rogorc wminda 
samebis fenomenisaTvis, anu misi sami hiposta­
sisaTvis, aseve zedenadi Txevadi heliumis 
normaluri da zedenadi komponentebisaTvisac 
saocrad adekvaturad JRers wminda ioanse dam­
askelis sityvebi, rom isini `Sereulni arian 
erTmaneTSi Seurevnelad da gancalkevebulni 
arian erTmaneTisagan ganuyoflad~.

Summary

The article points to certain similarities between the 
phenomena of Saint Trinity and those of quantum mechan-
ics. To illustrate the point, the authors furnish the specifici-
ties of Landau’s two-component model of superfluid liquid 
helium as an example. The article demonstrates the highly 
significant similarity between the unity of superfluid liq-
uid helium’s viscous (normal) n-component and the non-
viscous (superfluid) s-component, on the one hand, and the 
unity of the three hypostases of Holy Trinity or, in other 
words, the miraculous phenomenon of unity of Three Per-
sons in one God, on the other hand. Of special attention 
is fact that the words of St John of Damascus about the 
three subsistences of the Trinity stating that “….they are 
inseparable and cannot part from one another, but keep to 
their separate courses within one another, without coalesc-
ing or mingling, but cleaving to each other”  are amazingly 
pertinent both to St. Trinity and the normal and superfluid 
components of liquid superfluid helium.

*******

mecniereba da religia sazogadoebrivi cno­
bierebis ori metad mniSvnelovani dargia. qve­
moT Cven SevecdebiT davasabuToT, rom maT So­
ris araTu ar arsebobs araviTari antagonizmi 
da dapirispireba, piriqiT, isini Zalze efeq­

turad urTierTqmedeben da exmarebian erT­
maneTs WeSmaritebis dadgenaSi.

gasuli (XX) saukunis 30-iani wlebis bolos 
(1937 w.) fizikaSi Seiqmna Zalze delikatu­
ri situacia, romelsac analogi ar gaaCnia da 
dRemde sruliad unikalur statuss inarCunebs. 
saqme exeba akademikos petre kapicas mier Tx­
evadi heliumis zedenadobis aRmoCenas [1], risT­
visac mas nobelis premia mieniWa. rogorc aR­
moCnda, Zalian dabali temperaturebis pirobeb­
Si absoluturi nulis uSualo maxloblobaSi 
(T ~ -271OC), Txevadi heliumi kargavs siblan­
tes, misi siblantis koeficienti xdeba nulis 

toli (  = 0) da siTxe gadadis e.w. `zedenad~ 
mdgomareobaSi.

araspecialistebisTvis es albaT arc ise 
dramatulad JRers, rogorc amas fizikosebi 
ganicdian. amitom patiebas viTxovT ramdenime 
ganmartebiTi striqonisaTvis. saqme isaa, rom 

arablanti siTxis ( =0) arseboba klasikuri 
(niutoniseuli) fizikis farglebSi sruli uaz­

robaa. kerZod,  = 0 niSnavs, rom arablanti 
anu zedenadi siTxe araviTar winaaRmdegobas ar 
unda uwevdes masSi moZrav sxeuls. aseTi ramis 
cxadad da TvalsaCinod warmodgena ki adami­
anis gonebisaTvis absoluturad miuwvdome­
lia. meore mxriv eqsperimentebi dabejiTebiT 
adasturebs aseTi movlenis realur arsebobas. 
aqedan gamomdinareobs erTaderTi daskvna: Cven 
saqme gvaqvs qvantur movlenasTan. rogorc cno­
bilia, qvanturi movlenebis cxadad da Tval­
saCinod warmodgena araTu SeuZlebelia, aseTi 
ramis mcdelobac ki srul nonsensad iTvleba. 
saboloo verdiqti aseTia: qvanturi movlenebis 
realuri arseboba dasturdeba cdiT anu maTi 
arseboba araviTar eWvs ar iwvevs, magram maTi 
cxadad da TvalsaCino warmodgena adamianis in­
teleqts ar SeuZlia, ar ZaluZs.

Cveni azriT aq Zalze sainteresoa moviyvanoT 
VIII saukunis cnobili RvTismetyvelis, wminda 
ioane damaskelis erTi sentencia: `RmerTi rom 
arsebobs, es cxadia, magram is, Tu ra aris igi 
Tavisi arsiTa da bunebiT, es sruliad miuwv­
domelia da ucnobia adamianis gonebisaTvis~ [2]. 
mkiTxvelisaTvis migvindvia, TviTon Seafasos 
msgavseba da analogia wminda ioane damaskelis 
gamonaTqvamebsa da zemoT moyvanil mosazrebebs 
Soris qvanturi movlenebis Sesaxeb.
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axla mivubrundeT im marTlac delikatur 
situacias, riTac faqtobrivad daviwyeT winam­
debare statia. radgan mecnierebaSi WeSmariteb­
is erTaderTi kriteriumi aris cda anu eqsperi­
menti, nebismieri fizikuri sididis ricxviTi 
mniSvneloba ar unda iyos damokidebuli gazom­
vis meTodze. kerZod, Tu Cven vzomavT, vTqvaT, 
siTxis siblantes ramdenime gansxvavebuli me­
TodiT, miRebuli Sedegebi erTi da igive unda 
iyos. kapicam Tavis eqsperimentSi gamoiyena 
Zalian viwro xvrelSi siTxis gadinebis meTodi 
(nax.1).           

            
                     nax.1                           
xvrelis sigane d ~10-6 sm, e.i. daaxloebiT 

santimetris erTi memilionedis tolia. cxa­
dia, rac ufro viwroa xvreli, miT metad uWirs 
siTxes masSi gadineba da Sesabamisad, naklebia 
drois erTeulSi gadinebuli siTxis moculoba, 
anu gadinebis siCqare. aseTi meTodiT kapicam 
daadgina, rom garkveul pirobebSi (T ~ -271OC), 

Txevad heliums siblante ar gaaCnia (  = 0). 
am movlenas, rogorc ukve vTqviT, man `zedena­
doba~ uwoda.

siTxis siblante SeiZleba gaizomos sxva me­
TodiTac. magaliTad, Tu siTxeSi CavkidebT 
Txeli, paraleluri diskebis sistemas (nax.2), 
romelsac SeuZlia rxevebis Sesruleba verti­
kaluri RerZis garSemo, maSin savsebiT cxadia, 
rom rac meti iqneba siTxis siblante, miT ufro 
swrafad miileva (Sewydeba) diskebis sistemis 
rxevebi. 

             

   
                           nax.2

ai, aseTi meTodiT gazomvisas, imave pirobeb­
Si (T ~ -271OC), Txevadi heliumis siblante mkve­

Trad gansxvavdeba nulisagan ( ). e.i. 
gazomvis es meTodi Txevadi heliumis zedenado­
bas ar adasturebs. pirveli SexedviT aq raRac 
SecdomasTan unda gvqondes saqme, magram am sit­
uacias Cven sagangebod vuwodeT `delikaturi~ 
swored imis gamo, rom orive meTodiT gazomvebi 
savsebiT swori da koreqtulia. e.i. ra gamodis? 
erTsa da imave pirobebSi (T ~ -271OC) Txevad 

heliums siblante aqvs kidec ( ) da 

Tanac ar aqvs ( =0). ai, swored am, marTlac de­
likatur situacias dRemde araviTari analogi 
ar gaaCnia _ meore aseTi faqti mecnierebam jer­
jerobiT ar icis.

gamosavali am CaxlarTuli mdgomareobidan 
ipova akademikosma lev landaum, romelmac Se­
qmna zedenadobis sruliad originaluri qvan­
turi Teoria, risTvisac masac mianiWes nobelis 
premia. Cven qvemoT SevecdebiT landaus Teor­
iis ZiriTadi ideebis SeZlebisdagvarad gamar­
tivebul gadmocemas.

landaum zedenadi Txevadi heliumi warmoid­
gina rogorc sruliad gansxvavebuli Tvisebeb­
is mqone ori siTxis Taviseburi narevi [3], anu 
zedenadi Txevadi heliumi aris siTxe, romelic 
Sedgeba ori komponentisagan, ori mdgenelisa­
gan. am ori komponentidan erT-erTs siblante ar 

gaaCnia ( s = 0). mas zedenadi anu s-komponenti 
ewodeba. meore komponenti Cveulebrivi blanti 
siTxea, aqvs nulisagan gansxvavebuli siblante 

( n  0) da mas normaluri anu 
n-komponenti hqvia.

Txevadi heliumis aseTi orkomponentiani 

d
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modeli Tavisi Sinagani bunebiT qvanturi ja­
siaTisaa da saSualebas iZleva, avxsnaT nax.1 da 
nax.2-ze warmodgenili cdebis Sedegebi. nax.1-ze 
warmodgenil sqemaze xvrelis sigane, rogorc 
viciT,  d ~ 10-6 sm-ia. aseT viwro xvrelSi nor­
maluri anu blanti n-komponenti gadinebas ver 
axerxebs. e.i. xvrelSi gaedineba mxolod zedena­
di s-komponenti. savsebiT gasagebia, rom aseT 
SemTxvevaSi xelsawyo zomavs mxolod zedenadi 
s-komponentis siblantes. mas ki, rogorc viciT, 

siblante ar gaaCnia da miRebuli Sedegic s = 
0 savsebiT swori da gasagebia.

axla ganvixiloT nax.2-ze mocemuli sqema. 
zedenad heliumSi Cakiduli merxevi diskebis 
sistemis moZraobas zedenadi s-komponenti ar 

amuxruWebs, radgan mas siblante ar gaaCnia (

s = 0). e.i. diskebis rxevas amuxruWebs mxolod 
normaluri n-komponenti, romelsac aqvs re­

aluri siblante ( n ). am­
rigad, am SemTxvevaSi xelsawyo zomavs mxolod 
n-komponentis siblantes da miRebuli Sedegic (

n ) aqac savsebiT swori da 
gasagebia.

ai ase, erTi SexedviT sruliad martivad ax­
sna landaum zemoT moyvanili delikaturi da 
CaxlarTuli situacia, magram aqve unda gamov­
tydeT, rom am moCvenebiTi simartivis ukan im­
aleba qvanturi meqanikis Zalze rTuli da se­
riozuli Sinagani logika, romlis cxadad da 
TvalsaCinod warmodgena adamianis gonebisaTvis 
miuwvdomelia. miuxedavad amisa, Cven mainc Sev­
ecdebiT, rac SeiZleba martivad avxsnaT, rogor 
esadageba zedenadi Txevadi heliumis orkompo­
nentiani, orsaxovani anu orhipostasiani mode­
li wminda samedis samsaxovan anu samhipostasian 
fenomens (sityva hipostasi berZnuli sityvaa _ 
hupostasis da ganimarteba rogorc saxe, arsi, 
mdgeneli).

Txevadi heliumis landauseuli orkomponen­
tiani modeli qvanturi fenomenia da misi cxa­
dad da TvalsaCinod warmodgena adamianis gon­
ebisaTvis miuwvdomelia. kerZod zedenadi (ar­
ablanti) s-komponenti da normaluri (blanti) 
n-komponenti Sereulni arian erTmaneTSi iseT­
nairad, rom inarCuneben individualur Tvise­
bebs, magram manam, sanam isini erTad arian. sxva 
sityvebiT rom vTqvaT, zedenadi heliumis s da  
n-komponentebi `Sereulni arian erTmaneTTan 
Seurevnelad~, anu maTi Sereva, anu erTad yofna 
ar iwvevs maTi individualuri Tvisebebis aRre­
vas _ s-komponenti rCeba zedenad, arablant  (

s = 0) siTxed, n-komponenti ki _ Cveulebriv 

blant siTxed ( n  0). amasTan, 
meore mxriv, aseTi qvanturi modelis Ziri­
Tadi damaxasiaTebeli Taviseubreba isaa, rom 
misi komponentebis gancalkeveba principulad 
SeuZlebelia. e.i. absoluturad gamoricxulia, 
erTmaneTisgan gamovyoT calke s da calke n 
komponentebi. sxva sityvebiT rom vTqvaT, qvan­
turi meqanika kategoriulad krZalavs calke s 
da calke n komponentebis arsebobis SesaZle­
blobas. 

amrigad, aqac zedenadi heliumis s da n kom­
ponentebi ̀ gancalkevebulni arian ganuyoflad~. 
e.i. inarCuneben individualobas, vidre erTad 
arian, maTi gancalkeveba anu gayofa principu­
lad ar xerxdeba. zemoT moyvanili, brWyaleb­
Si Casmuli frazebi `Seurevnelad Sereulni~ 
da `ganuyoflad gancalkevebulni~ moviyvaneT 
wminda ioane damaskelis naSromidan [2], romel­
Sic igi msjelobs wminda samebis RvTiur fenom­
enze.

zemoT ganxiluli zedenadobis garda buneba­
Si arsebobs uamravi sxva qvanturi movlena. yve­
lasTvis saerToa is, rom maTi cxadi da Tval­
saCino warmodgena adamianis gonebas ar ZaluZs 
da es maSin, roca eqsperimenti sruli sicxadiT 
da sruliad damajereblad adasturebs maT re­
alur arsebobas. amasTan dakavSirebiT mizanSe­
wonilad migvaCnia gansakuTrebulad xazgasmiT 
warmovaCinoT qvanturi meqanikis erT-erTi 
umniSvnelovanesi, gnebavT globaluri debule­
ba _ sentencia:

 is faqti, rom Cvens gonebas ar SeuZlia raime 
movlenis cxadad da TvalsaCinod warmodgena, 
sulac ar niSnavs, rom aseTi movlena saerTod 
ar arsebobs. kerZod, gamomdinare zemoTqmuli­
dan, winamdebare statiis dasawyisSi moyvanili 
fraza: `...is, Tu ra aris RmerTi, Tavisi arsi­
Ta da bunebiT, _ es sruliad miuwvdomelia da 
ucnobia adamianis gonebisaTvis~ [2], qvanturi 
meqanikis Sinagani logikis Sesabamisad araviTar 
SemTxvevaSi ar SeiZleba warmoadgendes raime 
saeWvo kontrarguments RmerTis arsebobis sak­
iTxisaTvis.

axla gadavideT uSualod wminda samebis 
fenomenze. mecniereba, ra Tqma unda, gacilebiT 
axalgazrdaa religiasTan SedarebiT. religiis 
ganviTarebis pirvel etapebze gavrTelebuli 
iyo mravalRmerTianobis modeli, vidre Zveli 
aRTqmis gamocxadebam sabolood da katego­
riulad ar daamkvidra erTi RmerTis rwmenis 
sayovelTao moZRvreba. Zvel aRTqmaSi, axalTan 
SedarebiT, warmodgenebi da msjelobebi Rmer­
Tis sampirovnebaze, ra Tqma unda, jer kidev Se­
darebiT bundovania. RmerTis sampirovneba, misi 
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sami hipostasis saxiT arseboba gansakuTrebiT 
gacxadda uflisa Cvenisa, ieso qristes amqvey­
nad gamoCenisas. aRdgomis Semdeg, roca macxo­
vari Tavis mowafeebs _ mociqulebs mouwodebs 
warmarTebis axal sarwmunoebaze mosaqcevad, 
mimarTavs maT: `warvediT da moimowafeniT yo­
velni warmarTni da naTels-scemdiT maT saxel­
iTa mamisaTa da ZisaTa da sulisa wminndisaiTa~ 
(maTe 28, 19). am formulaSi wminda samebis samive 
piri, samive hipostasi gansxvavebulia erT­
maneTisgan _ gamoyofilia erTmaneTisgan `da~ 
kavSiris meSveobiT, rogorc ganxvasebuli piri 
gansakuTrebuli TayvaniscemisaTvis.

qristianuli sarwmunoebis ZiriTadi saekle­
sio simbolos Tanaxmad RmerTi erTia, e.i. erTi 
arsebaa, magram igi Seicnoba sami hipostasis 
saxiT, romelnic `erTmaneTSi Sereulni arian 
Seurevnelad da gancalkevebulni arian ganuy­
oflad~ [2], anu, rogorc mravaljer iyo Cven 
mier aRniSnuli, samebis hipostasebi arseboben 
mxolod erTad, maTi gancalkeveba ki gamoricx­
ulia. am formulas zogjer asec gamoTqvamen: 
`RmerTi erTia, RmrTaeba _ sami piria~.

yoveli SemTxvevisaTvis, yovelgvari mou­
lodneli gaugebrobisgan Tavis dazRvevis miz­
niT, mizanSewonilad migvaCnia erTi patara 
niuansis ganxilva. nax.1-ze motanilma sqemam 
gamoucdel mkiTxvelSi SeiZleba gamoiwvios 
erTgvari iluzia, rom aq Cven SevZeliT zedena­
di heliumidan calke gamogveyo zedenadi s-kom­
ponenti. marTlac, Cven teqstSic garkveulad 
vambobT, rom aseT viwro xvrelSi normaluri 
anu blanti n-komponenti gasvlas ver axerxebs 
da gaedineba mxolod zedenadi s-komponenti, 

radgan mas siblante ar gaaCnia ( s=0). marT­
lac sruli iluziaa, rom Tu movagrovebT 
xvrelidan gamomdinare siTxes qveda WiqaSi, es 
iqneba gamocalkevebuli zedenadi s-komponenti. 
magram! Tu yovelgvari koreqtulobis dacviT, 
imave pirobebSi (T ~ -271OC) movagrovebT d ~ 10-6 
sm siganis xvrelidan gamomdinare siTxes qveda 
WiqaSi, xelSi SegvrCeba ara gamocalkevebuli 
s-komponenti, aramed Cveulebrivi zedenadi Tx­
evadi heliumi, romelic Seicavs orive, n da s 
komponentebs, anu sxva sityvebiT rom vTqvaT, 
rogorc ki zedenadi s-komponenti gamova xvre­
lidan, igi dauyovnebliv, imave wams, rogorc 
fizikosebi ityvian, meyseulad gadaiqceva Cveu­
lebriv orkomponentian zedenad Txevad heliu­
mad. gaugebaria? geTanxmebiT, magram aseTia qvan­
turi movlenebis Sinagani logika. ase rom, Cven 
marTlac saqme gvaqvs `erTmaneTSi Seurevnelad 
Sereul da ganucalkeveblad gayofil~ n da s 
komponentebTan, zustad ise, rogorc amas gvas­
wavlis qristianuli religiis simbolo wminda 
samebis saswaulebrivi erTianobis Sesaxeb.

SegveZlo kidev uamravi analogiuri formu­
lis moyvana RmerTis erTianobisa da misi sam­
saxovnebis Sesaxeb, magram erTi ram maTTvis 
sruliad saerToa _ adamianis saR azrs, romel­
ic mas miRebuli aqvs Tavisi yoveldRiuri 
praqtikuli gamocdilebis safuZvelze, wminda 
samebis arsis adekvaturi Secnoba ar ZaluZs. 
adamianTa didi umravlesoba ar ijerebs imas, 
rac uSualod ar unaxavs da ar gaugonia. jer 
kidev XVII saukuneSi dekarti acxadebda, rom 
WeSmaritia is, rac adamianis gonebas SeuZlia 
warmoidginos cxadad da TvalsaCinod. dekar­
tiseuli es ganmarteba mZlavr winaaRmdegobas 
uwevda qvantur meqanikasa da fardobiTobis 
Teorias, vidre eqsperimentebma principulad 
ar daamarcxes misi batonoba. zemoT Cven mrav­
aljer aRvniSneT da erTxel kidev gavimeorebT: 
is faqti, rom Cven raime movlenas ver aRviq­
vamT cxadad da TvalsaCinod, ar niSnavs, rom 
es movlena ar arsebobs. kerZod, is faqti, rom 
RmerTis arsi da buneba adamianis gonebisaTvis 
miuwvdomelia, ar gamodgeba imis mtkicebad, 
rom RmerTi ar arsebobs. analogiisaTvis Cven 
moviyvaneT eqsperimentulad mkacrad dadas­
turebuli, zedenadi Txevadi heliumis landau­
seuli orkomponentiani modeli, romelSic Se­
madgeneli hipostasebi, zedenadi s-komponenti 
da blanti n-komponenti `Sereulni arian erT­
maneTTan Seurevnelad da gancalkevebulni ar­
ian erTmaneTisagan ganuyoflad~, zustad ise, 
rogorc amas amtkicebs qristianuli eklesiis 
ZiriTadi simbolo, wminda samebis sami hiposta­
sis: mamis, Zisa da suliwmidis Sesaxeb.

ramdenad SevZeliT am marTlac urTulesi 
problemis, ase Tu ise gasagebad, gadmocema, 
CvenTvis Zneli saTqmelia. amitom didi inter­
esiT moveliT mkiTxvelTa da specialistTa 
gamoxmaurebas.
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