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RENORMALIZATION OF POSITION SPACE
AMPLITUDES IN A MASSLESS QFT
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Ultraviolet renormalization of position space massless Feynman amplitudes has been
shown to yield associate homogeneous distributions. Their degree is determined by the
degree of divergence while their order — the highest power of logarithm in the dilation
anomaly — is given by the number of (sub)divergences. In the present paper we review
these results and observe that (convergent) integration over internal vertices does not alter
the total degree of (superficial) ultraviolet divergence. For a conformally invariant theory,
internal integration is also proven to preserve the order of associate homogeneity. The
renormalized 4-point amplitudes in the " theory (in four space-time dimensions) are
written as (non-analytic) translation invariant functions of four complex variables with
calculable conformal anomaly.

Our conclusion concerning the (off-shell) infrared finiteness of the ultraviolet renor-
malized massless ¢* theory agrees with the old result of Lowenstein and Zimmermann
(Lowenstein J. H., Zimmermann W. On the Formulation of Theories with Zero-Mass Prop-
agators // Nucl. Phys. B. 1975. V.86. P.77-103).

YipTp (huoneToB s nepeHOpMHUPOBK 0Oe3M ccoBbix MIuMTyn @DeifHM H B Koopau-
H THOM MIPOCTp HCTBE NPHBOIWT K OJHOPOIHBIM P crpeneneHusM. WX creneHs ompeme-
JIIETCSl CTENEHBI0 P CXOAMMOCTH, B TO BpeMs K K HMX HOPSIIOK — H HBBICII S CTENECHb
Jor puchM B JWIT TOHHOM HOM JIMM — 3 J eTcd 4uciaoM (rom)p cxogumocreid. B p -
60Te mpencT BiIeH 0030p THX Pe3ylbT TOB M MOK 3 HO, YTO (CXOMIIIUiiCA) MHTErp J 1O
BHYTPEHHHM BEpLIMH M HE H3MEHSET IOJIHYI0 CTeleHb (IIOBEPXHOCTHOW) YIbTp (pHOIe-
TOBOH p cxomumocTu. T KxXe MOATBEpXKJEHO, YTO B KOH(OPMHO-UHB PU HTHOI Teopuu
BHYTpPEHHEE MHTETPUPOB HUE COXP HSET MOPSOOK CCOLUMHMPOB HHOW ogHOpomHocTH. [lepe-
HOPMHPOB HHbIE YETBIPEXTOUCUHBIE MILTHTYIBI B TEOPUH @ (B 4ETHIPEX MPOCTP HCTBEHHO-
BPEMEHHBIX M3MEpPEHMsIX) 3 IIUC Hbl K K (HE H JIMTUYHbIE) TP HCIISILMOHHO-UHB PU HTHBIE
(yHKIIMH YeThIpeX KOMIUIEKCHBIX MEPEMEHHBIX C BHIUMCIIEMON KOH(OPMHOW HOM JIHEH.

[omy4yeHHBIIT BBIBOA OTHOCHUTETIBHO (BHEM CCOBOi) WH(P Kp CHOHM Orp HUYEHHOCTH
yIBTp (PHONETOBO HEPEHOPMHPYEMOii Ge3M CCOBOIl TEOPHH @' COI CyeTcs ¢ MMEMuMes
pe3ynbT ToM JloysHmTeitH u ummepm H  (Lowenstein J. H., Zimmermann W. On the
Formulation of Theories with Zero-Mass Propagators // Nucl. Phys. B. 1975. V.86.
P.77-103).
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