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ANOMALOUS DIMENSIONS OF LEADING
COMPOSITE OPERATORS IN THE KINEMATIC MHD
TURBULENCE: TWO-LOOP RENORMALIZATION
GROUP ANALYSIS

E. Jurcisinova *, M. Jurcisin**, R. Remecky ***

Institute of Experimental Physics, Slovak Academy of Sciences, Kosice, Slovakia, and
Joint Institute for Nuclear Research, Dubna

Using the field 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 field, are calculated. It is shown
that the two-loop corrections to these anomalous dimensions are significant 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 field driven by the
stochastic Navier—Stokes equation.

C moMoIIIbI0 TEXHUKHU TI0JIEBOI TEOPETHYECKON PEHOPMIPYIIIBI U P 37I0KEHUS 110 Ipo-
W3BEICHUSM OIlep TOPOB UccienyeTcss KuHeM Tudeck s MI-TypOy/ieHTHOCTb B PHOJIKeE-
HHUU (IBYXIIETJIEBOM) BTOPOTO MOPSIIK COOTBETCTBYIOLIETO MEPTypO THBHOIO P 37I0XKEHUS.
[Ipou3BoaUTCS BBIUMCIEHUE HOM JIBHBIX P 3MEPHOCTEN BEIYIIMX COCT BHBIX OIIEP TOPOB,
KOTOpBIE OTBEY 10T 3 HOM JIbHBIM CKEIJIMHI OJHOBPEMEHHBIX JABYXTOUEYHBIX KOPPEIALH-
OHHBIX (PYHKIIM{ I CCHBHOIO M THHUTHOTO mojsi. IIoK 3 HO, 4TO ABYXIETJIEBBIC MONP BKH
K TUM HOM JIbHBIM P 3MEPHOCTSM HMEKT OOJIbINYI0 BEJIMYMHY M MPHBOIAT K erie O0Jib-
[OIMM HOM JIbHBIM (60Jiee OTPHUI] TEbHBIM) 3H UYCHHUSIM TMOJHBIX JBYXIETIECBHIX HOM Jib-
HBIX P 3MEPHOCTEl. DTO T KXe O3H Y €T, YTO HOM JIbHBII CKEHJIMHI B IBYXIIETJICBOM
npubIKeHUH Top 3100 Oojiee BBIP KEH B MPEICT BICHHOW MOJIEIH I CCMBHOW BEKTOp-
HOH [JBEKLMH, YEM B H JIOTUYHOW MOJEJM I CCUBHOM CK JIIPHOW BEJIMYMHBI, CMEIL €MOU
OJ1 BIMsSIHUEM TYPOYJICHTHOIO MOJIsi CKOPOCTEif, 3 T B €MOr0 CTOX CTUYECKHM Yp BHEHHEM
H Bre—Crokc .

PACS: 47.27.-1; 47.27.4+g; 05.10.Cc
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