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TypOymnentHi mporecu y actpo¢i3udHid IUa3Mi BiirparoT 3Ha4YHY pOJIb y HpoIecax
Jucurnanii eHeprii, IPUCKOPEHHI eJIeMEHTapHUX YacTHHOK Ta MiJICHIEHHI HalpyXEeHOCTI
MAarHiTHOTO HOJIS Y Pi3HUX acTpo(i3NIHHUX CepPeIOBHINAX.

VY poGoTi NpoAeMOHCTPOBaHO SK (YHKLII T€HepyBaHHS MPOIEIYPHOTO IIyMy,
30kpema mrymy Ilepriina, 3 X KOHTPOJILOBAHUMH CHEKTPAIFHUMH BJIACTHBOCTSIMH MOXYTb
e(eKTHBHO TeHepyBaTH TypOYyJIEHTHI IOJA, IO CTATHCTUYHO BiATBOPIOIOTH OCHOBHI
BJIACTHBOCTI TypOYJICHTHOCTI, Ika BUHUKA€E Y KOCMIUHIH ma3Mi. Po3BUHEHO MinXiA, y SKOMY
MOXHA JOCIIUKyBaTH TypOyJIeHTHI KacKaad, sSKi OXOIUIIOIOTH HPOCTOPOBI MacmITabu y
KiJIbKa TIOPSIKIB BEJIMYMHH, 3 HEBEJIHMKOIO OOUMCIIOBAILHOIO CKJIAJHICTIO. 3MOJIENHOBaHI
TypOYJICHTHI pO3NOJUIM MOPIBHSIHO 31 CIOCTEPE)XYBaHUMH JaHUMHU BHUIIPOMIHIOBAHHS
3aJIMIIKIB HAJHOBUX 3ip y Pajio Ta PEHTI€HIBCHKOMY Jliana30Hax.

Takuii miaxix 1a€ HOBUI 1 MEPCICKTUBHUN IHCTPYMEHT ISl OCIIIKEHHS [IPOCTOPY
napaMeTpiB TypOyJIeHTHHX Tediil i CTBOPEHHsS ITOYaTKOBUX yMOB I OUIBII AETAaNbHHX
MarHiTo-TiIpOANHAMIYHAX CHMYIISIIIH. Y CBOIO depry, Iie JO3BOJHUTH Kpalle IIOB'I3aTH
TEOPETHYHI MOJIET Ta IaHi 31 CIIOCTEePEKEHb Y acTPOQi3uLi.

THE APPLICATION OF PERLIN NOISE FOR EXPLORING
TURBULENCE PROPERTIES IN COSMIC PLASMA

Turbulent processes in astrophysical plasmas play a key role in energy dissipation, particle
acceleration, and magnetic field amplification across various cosmic environments.

This work demonstrates how procedural noise functions, particularly Perlin noise
with its controlled spectral properties, can efficiently generate turbulent fields that
statistically reproduce key features of cosmic plasma turbulence. The developed approach
captures the multi-scale nature of the turbulent cascade while maintaining computational
efficiency. It also includes validation tests comparing Perlin-based models against
observational data from high-resolution observations of supernova remnants in radio and
X-rays.

This approach offers a new and promising tool for exploring parameter spaces in
turbulence studies and generating initial conditions for more detailed MHD simulations,
potentially bridging the gap between theoretical models and observational constraints in
astrophysical research.
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