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ANOMALOUS DIMENSIONS OF LEADING
COMPOSITE OPERATORS IN THE KINEMATIC MHD

TURBULENCE: TWO-LOOP RENORMALIZATION
GROUP ANALYSIS

E. Jur�ci�sinov�a ∗, M. Jur�ci�sin ∗∗, R. Remeck�y ∗∗∗

Institute of Experimental Physics, Slovak Academy of Sciences, Ko�sice, Slovakia, and

Joint Institute for Nuclear Research, Dubna

Using the ˇeld theoretic renormalization group technique and the operator product
expansion, the kinematic MHD turbulence is investigated in the second-order (two-loop)
approximation of the corresponding perturbative expansion. The anomalous dimensions
of the leading composite operators, which drive the anomalous scaling of the single-time
two-point correlation functions of the passive magnetic ˇeld, are calculated. It is shown
that the two-loop corrections to these anomalous dimensions are signiˇcant and lead to
the more anomalous (more negative) values of the total two-loop anomalous dimensions.
It also means that the anomalous scaling at the two-loop level of approximation is much
more pronounced in the present model of passive vector advection than in the analogous
model of passive scalar quantity advected by the turbulent velocity ˇeld driven by the
stochastic NavierÄStokes equation.

‘ ¶μ³μÐÓÕ É¥Ì´¨±¨ ¶μ²¥¢μ° É¥μ·¥É¨Î¥¸±μ° ·¥´μ·³£·Ê¶¶Ò ¨ · §²μ¦¥´¨Ö ¶μ ¶·μ-
¨§¢¥¤¥´¨Ö³ μ¶¥· Éμ·μ¢ ¨¸¸²¥¤Ê¥É¸Ö ±¨´¥³ É¨Î¥¸± Ö Œƒ„-ÉÊ·¡Ê²¥´É´μ¸ÉÓ ¢ ¶·¨¡²¨¦¥-
´¨¨ (¤¢ÊÌ¶¥É²¥¢μ³) ¢Éμ·μ£μ ¶μ·Ö¤±  ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ ¶¥·ÉÊ·¡ É¨¢´μ£μ · §²μ¦¥´¨Ö.
�·μ¨§¢μ¤¨É¸Ö ¢ÒÎ¨¸²¥´¨¥  ´μ³ ²Ó´ÒÌ · §³¥·´μ¸É¥° ¢¥¤ÊÐ¨Ì ¸μ¸É ¢´ÒÌ μ¶¥· Éμ·μ¢,
±μÉμ·Ò¥ μÉ¢¥Î ÕÉ §   ´μ³ ²Ó´Ò° ¸±¥°²¨´£ μ¤´μ¢·¥³¥´´ÒÌ ¤¢ÊÌÉμÎ¥Î´ÒÌ ±μ··¥²ÖÍ¨-
μ´´ÒÌ ËÊ´±Í¨° ¶ ¸¸¨¢´μ£μ ³ £´¨É´μ£μ ¶μ²Ö. �μ± § ´μ, ÎÉμ ¤¢ÊÌ¶¥É²¥¢Ò¥ ¶μ¶· ¢±¨
± ÔÉ¨³  ´μ³ ²Ó´Ò³ · §³¥·´μ¸ÉÖ³ ¨³¥ÕÉ ¡μ²ÓÏÊÕ ¢¥²¨Î¨´Ê ¨ ¶·¨¢μ¤ÖÉ ± ¥Ð¥ ¡μ²Ó-
Ï¨³  ´μ³ ²Ó´Ò³ (¡μ²¥¥ μÉ·¨Í É¥²Ó´Ò³) §´ Î¥´¨Ö³ ¶μ²´ÒÌ ¤¢ÊÌ¶¥É²¥¢ÒÌ  ´μ³ ²Ó-
´ÒÌ · §³¥·´μ¸É¥°. �Éμ É ±¦¥ μ§´ Î ¥É, ÎÉμ  ´μ³ ²Ó´Ò° ¸±¥°²¨´£ ¢ ¤¢ÊÌ¶¥É²¥¢μ³
¶·¨¡²¨¦¥´¨¨ £μ· §¤μ ¡μ²¥¥ ¢Ò· ¦¥´ ¢ ¶·¥¤¸É ¢²¥´´μ° ³μ¤¥²¨ ¶ ¸¸¨¢´μ° ¢¥±Éμ·-
´μ°  ¤¢¥±Í¨¨, Î¥³ ¢  ´ ²μ£¨Î´μ° ³μ¤¥²¨ ¶ ¸¸¨¢´μ° ¸± ²Ö·´μ° ¢¥²¨Î¨´Ò, ¸³¥Ð ¥³μ°
¶μ¤ ¢²¨Ö´¨¥³ ÉÊ·¡Ê²¥´É´μ£μ ¶μ²Ö ¸±μ·μ¸É¥°, § ¤ ¢ ¥³μ£μ ¸ÉμÌ ¸É¨Î¥¸±¨³ Ê· ¢´¥´¨¥³
� ¢Ó¥Ä‘Éμ±¸ .
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