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It is well known that if the physical system is located in the restricted area, additional
“surface terms” emerge in the traditional form of hypervirial and/or Ehrenfest theorems.
In the current literature the one-dimensional Schrodinger equation was mainly considered
in this respect. Our observation consists in that this situation emerges automatically in
spherical coordinates, as one of the coordinates, namely, radial distance, is restricted by
a half-line. In particular, these considerations are clearly manifested when one considers
spherically symmetric potentials and operators depending only on distance. Evidently,
these additional terms arise owing to the boundary conditions for wave functions and the
behavior of the considered operators at the origin of coordinates. We have analyzed the
role of these additional terms for various model potentials in the Schrodinger equation. We
consider regular as well as soft-singular potentials, and show that the inclusion of these
terms is very important for obtaining correct physical results. Some complicated integrals
for hypergeometric functions are also derived.

The modified virial relations, derived below, are converted into the usual ones, when
the additional terms are absent, and when present, they give reasonable corrections in the
right direction. This fact also provides their legitimacy.

XOopomo U3BECTHO, YTO, KOTJ (PU3MYECcK s CUCTEM H XOMUTCS B OIp HUYEHHOH 00-

J CTH, B Tp AULUMOHHOI hopMe TUIIEPBUPU JIBHBIX COOTHOLUEHUI W/WiIM TeopeM DpeH-
(ecT NOABIAIOTCS TOTIOTHUTENBHBIE «[IOBEPXHOCTHBIE WIEHBI». B TeKymux myOnuk musx
B OCHOBHOM P CCM TpUB I0TCS OfHOMepHble 3 1 uu B yp BHeHuu Illpenunrep . H me u -
GJIIO/IEeHUE COCTOUT B TOM, UTO T K S CUTY LISl BO3HHK €T COBEPIIEHHO eCTECTBEHHO B Ctpe-
PUYECKHX KOOPAMH T X, MOCKOIBKY OOH U3 NEPEMEHHBIX — P AU JIbHOE P CCTOSHHE —
BTOM THYECKH OTp HHUYeH MONIyochlo. OCOOEHHO H INIAHO 3TO NPOSBISIETCS, KOTL P C-
CM TpUB 10TCH c(hepUdecKU-CUMMETPUYHbIE TOTEHLHU JIbI U OLlep TOPBL, 3 BUCHIIUE OT P C-
crosgHud. O4YeBHAHO, YTO JOMOIHHUTEIbHBIE WIEHB! IIOPOXA OTCS TP HUYHBIMU YCIOBHAMU
IUI BOJIHOBBIX (PyHKLMH, T KXe IIOBEJeHHEM Ollep TOpPOB B H 4 Jie KoopauH T. H mu
IIPO H JIU3UPOB H POJIb OTUX WICHOB Ul P 3JIMYHBIX MOJEJIBHBIX [IOTEHLU JIOB B Yp BHe-
nuu [lpenunrep . P ccMoTpens! perymspHele, T KXe ¢ OOCHHIYISPHBIE MOTEHIHU JIbl, U
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MOK 3 HO, YTO BKIIIOYEHHE BTHX WICHOB OYEHb B XHO ISl MOJYYEHHs NP BUIbHBIX (DU3H-
YEeCKHX pe3yabT TOB. T KXKe IOIydeHbl HEKOTOpbIe CJIOXHbIE MHTETP JIbl I THIepreoMe-
TPUYECKUX (DYHKIIHA.

MoanduiypoB HHbIE BUPU JIbHBIE TEOPEMBI, IOJTyYeHHbIE B P GOTE, CT HOBITCS yXe
W3BECTHBIMH, KOTJ IOMOJHUTENIbHBIE WIEHBI OTCYTCTBYIOT, W JI 0T p 3yMHbIe MOMIp BKH
B IID BWJIBHOM H NP BJICHHH, KOTJ OHHU IIPUCYTCTBYIOT. TeM ¢ MbIM JOK 3bIB €TCs 3 KOH-
HOCTb MX H JIMYUA.

PACS: 03.65.-w; 03.65.Ca; 03.65.Ge; 03.65.Ta



