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CLOSED EXPRESSION FOR THE UV-DIVERGENT
PARTS OF ONE-LOOP TENSOR INTEGRALS

IN DIMENSIONAL REGULARIZATION
G. Sulyok1

Institute of Atomic and Subatomic Physics, Vienna University of Technology, Vienna

Starting from the general deˇnition of a one-loop tensor N-point function, we use its Feynman
parameterization to calculate the ultraviolet (UV-)divergent part of an arbitrary tensor coefˇcient in the
framework of dimensional regularization. In contrast to existing recursion schemes, we are able to
present a general analytic result in closed form that enables direct determination of the UV-divergent
part of any one-loop tensor N-point coefˇcient independent of UV-divergent parts of other one-loop
tensor N-point coefˇcients. Simpliˇed formulas and explicit expressions are presented for A-, B-, C-,
D-, E-, and F-functions.

‚ · ³± Ì · §³¥·´μ° ·¥£Ê²Ö·¨§ Í¨¨ ³Ò, ¨¸¶μ²Ó§ÊÖ Ë¥°´³ ´μ¢¸±ÊÕ ¶ · ³¥É·¨§ Í¨Õ, · ¸¸Î¨-
ÉÒ¢ ¥³ “”-· ¸Ìμ¤ÖÐ¨¥¸Ö Î ¸É¨ ¶·μ¨§¢μ²Ó´ÒÌ É¥´§μ·´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ´ ¨¡μ²¥¥ μ¡Ðμ μ¶·¥¤¥-
²¥´´μ° μ¤´μ¶¥É²¥¢μ° N-ÉμÎ¥Î´μ° É¥´§μ·´μ° ËÊ´±Í¨¨. ‚ μÉ²¨Î¨¥ μÉ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ·¥±Ê·¸¨μ´´ÒÌ
¸Ì¥³, ´ ³ Ê¤ ²μ¸Ó ¶·¥¤¸É ¢¨ÉÓ μ¡Ð¨°  ´ ²¨É¨Î¥¸±¨° ·¥§Ê²ÓÉ É ¢ ±μ³¶ ±É´μ³ ¢¨¤¥. �Éμ ¶μ§¢μ²Ö¥É
¶·Ö³μ μ¶·¥¤¥²¨ÉÓ “”-· ¸Ìμ¤ÖÐÊÕ¸Ö Î ¸ÉÓ ²Õ¡μ£μ μ¤´μ¶¥É²¥¢μ£μ É¥´§μ·´μ£μ N-ÉμÎ¥Î´μ£μ ±μÔË-
Ë¨Í¨¥´É  ´¥§ ¢¨¸¨³μ μÉ “”-· ¸Ìμ¤ÖÐ¨Ì¸Ö Î ¸É¥° ¤·Ê£¨Ì μ¤´μ¶¥É²¥¢ÒÌ É¥´§μ·´ÒÌ N-ÉμÎ¥Î´ÒÌ
±μÔËË¨Í¨¥´Éμ¢. “¶·μÐ¥´´Ò¥ Ëμ·³Ê²Ò ¨ ÉμÎ´Ò¥ ¢Ò· ¦¥´¨Ö ¤ ´Ò ¤²Ö A-, B-, C-, D-, E- ¨ F-
ËÊ´±Í¨°.
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