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We present and discuss well-known conditions for ultraviolet (UV) finiteness.
The requirements for complete absence of ultraviolet divergences in quantum field
theories and existence of a nontrivial fixed point for renormalization group flow
in the ultraviolet regime are compared based on the example of a six-derivative
quantum gravitational theory in d = 4 spacetime dimensions. Here vanishing of beta
functions is equivalent to the emergence of conformal symmetry on the quantum
level. In this model, it is possible for the first time to have fully UV-finite quantum
theory without adding matter or special symmetry, but by inclusion of additional
terms cubic in curvatures. We discuss all necessary algebraic conditions for this
to happen. Finally, we motivate the claim that actually asymptotic safety needs
UV-finite models for providing explicit form of the ultraviolet limit of Wilsonian
effective actions describing special situations at conformal fixed points.

[IpuBonsTcs M 00CYXKAAIOTCH XOPOLIO M3BECTHbIE YCJOBHS YJabTPa(HONETOBOK
(Y®) xoneunoctu. Ha nprumepe KBaHTOBOH TeOPHH IPaBUTALUK C IIECTHIO NPOU3BOJ-
HbIMU B d = 4 NpOCTpaHCTBe-BPEMEHH CPaBHMUBAIOTCA TPeOOBaHMS IOJHOTO OTCYT-
CTBHS yJIbTPa(hHOJETOBBIX PACXOAUMOCTEH B KBAHTOBBIX TEOPHSX MOJS U CYLIECTBO-
BaHHs HeTPUBHAJbHON HENOABHKHON TOUKH JJISI IOTOKA PEHOPMrpynnsl B YP-pexu-
Me. 37iech Hcue3HOBeHHe OeTa-(QyHKUHUH IKBHBANEHTHO BO3HHKHOBEHHIO KOH(OPMHOMH
CHMMETPHH Ha KBAaHTOBOM YpOBHe. B 3Toll Moze/n BrepBEle CTa0 BO3MOXHBIM HMETb
TNOJHOCTbI0 YP-KOHEUHYI0 KBAHTOBYIO TEOPHIO 6e3 N00aBJeHHs MaTePUU HJIH CIelH-
aJbHOH CHMMETPHH, HO 33 CUeT BKJIOYEHHs JONOJHHUTEJbHBIX UJ€HOB, KyOHYECKHX
no kpupusHe. O6cykaal0TCsd Bce HEOOXOAMMblE ajredpanyeckde YCJIOBHs LJS TOTO,
4To6bl 3TO mpousouio. HakoHel, MOTHBUpYyeTCs yTBepKIEeHHE, YTO HAa CaMOM jese
ACHMITOTHYECKAsl YCTOMYHUBOCTh Tpebyer YD-KOHEUHBIX MoJesell HJsi obecreyeHUs
siBHOH popMbl YP-npeniesia BUIbCOHHAHCKUX 3(P(PEKTHBHBIX NeHCTBHUH, OMUCHIBAOIIHMX
ocofble CUTYalUHH B KOH(QOPMHBIX (DUKCHPOBAHHBIX TOYKaX.
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