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A novel dark energy model with an equation of state (EoS) given by: 
0

)(z
))ln(11/(

1
zz   is proposed, which effectively captures the transition from deceleration to

acceleration in the cosmic expansion. This model is motivated by recent observational measurements,
all of which indicate a significant shift in the dynamics of the universe at intermediate redshifts
( 50.z  ). By utilizing a logarithmic damping term, the model allows for a smooth, redshift-
dependent transition between matter, dark energy, and radiation domination, and avoids the abrupt
transitions often observed in simpler models. In particular, the parameters 

0
  and 

1
  govern the

early and late-time evolution of the equation of state. 
0


 
characterizes the late-time asymptotic

behaviour, while 
1

  controls the rate of transition at intermediate redshifts. The model is further
examined from multiple theoretical standpoints: we establish its correspondence with viscous and
logotropic dark fluids, reconstruct its scalar field theoretical counterpart (quintessence-type), and
derive the effective equation of state )(z

eff
 , which confirms a smooth transition to an accelerating

phase near 50.~z . Furthermore, we perform a thermodynamic analysis to verify the validity of
the generalized second law of thermodynamics (GSL) and ensure the model's stability. The speed
of sound, which is essential for stability analysis, is computed and analysed to ensure it remains
positive and stable across all redshifts, ensuring that the model adheres to physical constraints.  We
analysed the present model with updated observational Hubble parameter data from cosmic chro-
nometers, performing a full chi-square minimization and model selection analysis using the Akaike
Information Criterion (AIC). The resulting best-fit parameters indicate a close match with data,
yielding a 

2

min
  comparable to CDM  and CPL, and a AIC  that confirms the present model

as a competitive phenomenological alternative within the current cosmological framework.
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ÍÎÂÀß ÏÀÐÀÌÅÒÐÈÇÎÂÀÍÍÀß ÌÎÄÅËÜ ÒÅÌÍÎÉ
ÝÍÅÐÃÈÈ Â ÏËÎÑÊÎÉ ÂÑÅËÅÍÍÎÉ

C.ÑÈÂÀÊÓÌÀÐ

Ïðåäëîæåíà íîâàÿ ìîäåëü òåìíîé ýíåðãèè ñ óðàâíåíèåì ñîñòîÿíèÿ (EoS)

ïî ôîðìóëå:     zzz  1ln110 , êîòîðàÿ ýôôåêòèâíî ôèêñèðóåò

ïåðåõîä îò çàìåäëåíèÿ ê óñêîðåíèþ â êîñìè÷åñêîì ðàñøèðåíèè. Ýòà ìîäåëü

îñíîâàíà íà íåäàâíèõ íàáëþäàòåëüíûõ èçìåðåíèÿõ, êîòîðûå óêàçûâàþò íà

çíà÷èòåëüíûé ñäâèã â äèíàìèêå Âñåëåííîé íà ïðîìåæóòî÷íûõ êðàñíûõ

ñìåùåíèÿõ ( 50.z  ). Èñïîëüçóÿ ëîãàðèôìè÷åñêèé ÷ëåí çàòóõàíèÿ, ìîäåëü

ïîçâîëÿåò îáåñïå÷èòü ïëàâíûé, çàâèñÿùèé îò êðàñíîãî ñìåùåíèÿ ïåðåõîä

ìåæäó ìàòåðèåé, òåìíîé ýíåðãèåé è äîìèíèðîâàíèåì èçëó÷åíèÿ, è ïîçâîëÿåò

èçáåæàòü ðåçêèõ ïåðåõîäîâ, êîòîðûå ÷àñòî íàáëþäàþòñÿ â áîëåå ïðîñòûõ

ìîäåëÿõ. Â ÷àñòíîñòè, ïàðàìåòðû 0 , 1  óïðàâëÿþò ðàííåé è ïîçäíåé

ýâîëþöèåé óðàâíåíèÿ ñîñòîÿíèÿ. 0  õàðàêòåðèçóåò àñèìïòîòè÷åñêîå ïîâåäåíèå

â ïîçäíåì âðåìåíè, â òî âðåìÿ êàê 1  êîíòðîëèðóåò ñêîðîñòü ïåðåõîäà íà

ïðîìåæóòî÷íûõ êðàñíûõ ñìåùåíèÿõ. Äàëåå ìîäåëü ðàññìàòðèâàåòñÿ ñ

íåñêîëüêèõ òåîðåòè÷åñêèõ òî÷åê çðåíèÿ: óñòàíàâëèâàåòñÿ åå ñîîòâåòñòâèå âÿçêèì

è ëîãîòðîïíûì òåìíûì æèäêîñòÿì, ðåêîíñòðóèðóåòñÿ åå òåîðåòè÷åñêèé àíàëîã

ñêàëÿðíîãî ïîëÿ (òèïà êâèíòýññåíöèè) è âûâîäèòñÿ ýôôåêòèâíîå óðàâíåíèå

ñîñòîÿíèÿ  zeff , ïîäòâåðæäàþùåå ïëàâíûé ïåðåõîä â ôàçó óñêîðåíèÿ

âáëèçè 50.~z . Êðîìå òîãî, âûïîëíåí òåðìîäèíàìè÷åñêèé àíàëèç, ÷òîáû

ïðîâåðèòü ñïðàâåäëèâîñòü îáîáùåííîãî âòîðîãî çàêîíà òåðìîäèíàìèêè (GSL)

è óáåäèòüñÿ â ñòàáèëüíîñòè ìîäåëè. Ñêîðîñòü çâóêà, êîòîðàÿ èìååò âàæíîå

çíà÷åíèå äëÿ àíàëèçà óñòîé÷èâîñòè, âû÷èñëÿåòñÿ è àíàëèçèðóåòñÿ, ÷òîáû

óáåäèòüñÿ, ÷òî îíà îñòàåòñÿ ïîëîæèòåëüíîé è ñòàáèëüíîé íà âñåõ êðàñíûõ

ñìåùåíèÿõ, ãàðàíòèðóÿ, ÷òî ìîäåëü ñîîòâåòñòâóåò ôèçè÷åñêèì îãðàíè÷åíèÿì.

Íàñòîÿùàÿ ìîäåëü ïðîàíàëèçèðîâàíà ñ îáíîâëåííûìè äàííûìè î íàáëþ-

äàòåëüíûõ ïàðàìåòðàõ Õàááëà îò êîñìè÷åñêèõ õðîíîìåòðîâ, âûïîëíèâ ïîëíóþ

ìèíèìèçàöèþ  -êâàäðàò è àíàëèç âûáîðà ìîäåëè ñ èñïîëüçîâàíèåì èíôîð-

ìàöèîííîãî êðèòåðèÿ Àêàèêå (AIC). Ïîëó÷åííûå ïàðàìåòðû íàèëó÷øåãî

ñîîòâåòñòâèÿ óêàçûâàþò íà áëèçêîå ñîîòâåòñòâèå ñ äàííûìè, ÷òî äàåò 
2
min ,

ñðàâíèìîå ñ CDM  è CPL, è AIC , è ïîäòâåðæäàåò ñóùåñòâóþùóþ ìîäåëü

êàê êîíêóðåíòíóþ ôåíîìåíîëîãè÷åñêóþ àëüòåðíàòèâó â ðàìêàõ òåêóùåé

êîñìîëîãè÷åñêîé ñòðóêòóðû.

Êëþ÷åâûå ñëîâà: ïàðàìåòð äàâëåíèÿ: äèíàìè÷åñêàÿ òåìíàÿ ýíåðãèÿ: ïëîñêàÿ

     Âñåëåííàÿ: ïàðàìåòð çàìåäëåíèÿ
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