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OU3HMKA DJIEMEHTAPHbBIX YACTHL 1 ATOMHOI'O 41PA. TEOPUA

ON THE THERMAL PROPERTIES
OF THE ONE-DIMENSIONAL SPACE FRACTIONAL
DUFFIN-KEMMER-PETIAU OSCILLATOR
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Larbi Tebessi University, Tebessa, Algeria

We investigate the fractional version of the Duffin—-Kemmer—Petiau oscillator in one dimension.
By using a semiclassical approximation, the eigenvalues of the oscillator in question have been
determined. The results obtained show a remarkable influence of the fractional parameter on the
energy spectrum of scalar and vector particles. With the help of the form of the energy spectrum,
we have had direct access to the numerical calculation of the thermodynamic quantities of the
system concerned. These quantities were obtained on the basis of the Euler-Maclaurin formula.
Additionally, on the basis of the Riesz-Feller fractional derivative, the eigensolutions were also
determined. The influence of the o parameter on these functions has been tested.

Hccnenyercs dpakranpnas sepcus ocuuinaropa Jdadduna—Kemmepa-Iletbe B onHOMepHOM 1po-
crpaHcTBe. C HCIIO/Ib30BAHUEM MOJYKJ/ACCHUECKOr0 MPUOIHKEHHUS ONpefe/ieHbl COOCTBEHHbIE 3Haye-
HHS paccMatpuBaeMoro ocuuisTopa. [losydyeHHble pe3ysbTaThl OKasald 3aMeTHOe BJHSHHE Napa-
MeTpa IPOGHOCTH Ha SHEPreTHYEeCKHUH CIIEKTP CKAJSPHBIX U BEKTOPHBEIX YacTull. C nomouibio GOopMbl
CTEKTPa 3HEPTHUM YAAJ0Ch MOJYUUTb NPAMOH AOCTYN K YHUCJIEHHOMY pacuyeTy TepMOAHHAMHYECKHX
XapaKTEePUCTHK pacCMaTpHUBAeMOH CHCTEMbl. DTH BeJMYHMHBI [IOJy4eHbl HA 0CHOBE (hOpMyJibl Dijepa—
Maknopena. Kpome Toro, Ha ocHoBe 1poGHO# npousBopHoil Pucca—®Pejnepa onpenesieHsl cOGCTBEH-
Hble pelleHHs, a TaKxkKe U3yueHO BJIMSHHE MapaMeTpa o« Ha 3TH (YHKLMH.
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