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Visualizations of Regular Tetrahedral Dynamo Simulation
#Akira Kageyama'), Nobuaki Ohno?
(1Kobe University, (?University of Hyogo

The helicity distribution of the flow plays an important role in the magnetic field amplification in an electrically conducting
fluid or MHD dynamo. In standard MHD dynamo simulations, a convection system inside a sphere or spherical shell is
considered, in which the rotation of the entire system induces the flow helicity. In this study, we consider the dynamo in
thermal convection, without rotation, inside a regular tetrahedral domain. Our previous studies have confirmed that this
system has flow helicity and that the MHD dynamo effect generates a strong magnetic field. In this talk, We will briefly
introduce the newly developed simulation code for this study and then report two visualization methods developed to analyze
this simulation. One is a 2-D cross-sectional visualization library that writes streamlines, arrow glyphs, etc. in SVG (Scalable
Vector Graphics) format in-situ (i.e., while running the simulation). The other is an interactive in-situ visualization method
based on VISMO, a 3D in-situ visualization library.

SVG visualization library: A feature of the newly developed SVG visualization library, slice_svg, is that it saves images in
a vector graphics format, SVG. Instead of converting images to SVG via other image data formats (i.e., converting them to
SVG), it outputs SVG files directly as text data. Standard Web browsers can read and display the SVG files without particular
settings. In recent years, there has been a growing demand for the constant smooth display of images, such as corporate logos
on web pages, on various display devices of different sizes, such as smartphones, tablet terminals, and PC displays. The
growing demands of the vector image format, in which the smoothness of the image is always maintained, are behind the
spread of the SVG format. However, from the perspective of visualization of simulation data, the appeal of the vector image
format is not so much the smooth display of images but rather the ability to accurately describe minute structures in any
amount of detail (even if they are less than one pixel on the screen before magnification). The vector glyph display function
of slice_svg makes best use of this point. In addition, we use SVG’s built-in animation function, which enables still image
with motion”.

Interactive in-situ visualization: In-situ visualization, in which visualization is performed simultaneously with simulation
calculation, is attractive in that it reduces the cost of data transfer and storage for post-processing, but it has the weakness
that one can only obtain visualized images from a pre-specified viewpoint and visualization method. To address this problem,
we previously proposed a method called ”4D Street View”. In this method, we scatter many omnidirectional visualization
viewpoints inside a simulation domain, perform omnidirectional in-situ visualization from all of them, and analyze many
generated omnidirectional videos later, interactively. While applying this method to the tetrahedral dynamo simulation, we
noticed that it is more effective to distribute viewpoints densely on a specific curve than to scatter them widely in space. Thus,
we developed a method to realize such a curvilinear viewpoint distribution based on the in-situ visualization library VISMO.

BLCEMEFRARORNIC X 2EIESR, T4b5 MHD X4 FEIZBVTIE. BAOANY O F 4 DHHBEETDH
%, BHEDMHD X4 FE> I al— a3y Tld, BRELIZIRFAIROEBATICB Y 2 iR EE 2. ReEEEL (H
HR) TA5ZETHRADANY T A BPFRINTOVEIRNEEZEZ 2 Z 220, RFFE T, EUHEEERNENICET 2 H
DR VESHRATDORA FEICOWTEZ S, TRETORLDIET, TORBFNDANV T T2 EFHOZ L, &5
WCZDMAUT X B MHD &4 FEHBRICE D BEOBENER I NS Z e 2R L TWS, ZOEETIE. AKFFED =D
WHITZICBRE L2 3 21—y a >y a— FZOWTHBISRAN LR, 2O I 2L — a YEBITT 2 72DI2#H 72128
RO TFEICOWTEHRE TS, —2Win-situ T (DFEDS I 21— a YE2FEFTLEIS) SVG (Scalable
Vector Graphics) 7 + —~< v I TR Z ) 7 ¥ 2EFB 2T 2 ZocWiaa ik >4 75V ThH 5, 5 —2l%. 3
KIT in-situ AJHRIL S £ 75 U VISMO 123\ 0mt5E5RY in-sita FI{LTFETH 2,

SVG Al#(t o4 75V : SEBAF L SVG AL T 4 75V slice_svg DFHHIE. N7 X —H{E7 +—<v FTH3
SVG R CTHRERET 22 TH 2, MOEBRT—Z7+—~<vy b ERHELT (DFEHEHELT) SVGIZT 2D T
. SVG 7 7 ANEEZETFA N T =X L THIT %, SVGGERD 7 7 A VEHOL 2 =77 ) b T
b, —fiEHI72 Web 75 U HFTHIUTFHIM HRERTITSVG 7 7 A L EFTAAA, HifE LTRRIBELIILHNTE
%, T, AR—F 750X Ty bR, PCOF4 AT VLA REREZIDERIART 4 AT LA HBETY 27
R=YVDHIZIEXEHOR IFEDEBREZHICEONPIRRTIFENETE > TWVWD, HIZDE O INFICHRFEIN I
7 2 —HBREROEEUENEE>TVWAIENSVG 74—~y FOENOERIZH S, BB, ¥Ial—Yari—&



DRI RIA T 2 BlRih 5V RIE. R X —HRER O, EAUZEIER L THHEEE LI REND L0 D
MED B, HMHREEEZ WL S THFMNC (2 IEARTOEE ETIZ 1 ¥ 272U R TH->Td) IEHEICEHBRTE 3,
WS FITHEN DD %, slice_svg DR ML 7Y 7 RREBETIE Z O 2 BANIER L Twb, 72, SVGIZid7 =
X = a YERESHAAEN TV Z DT, BHEOFIEEHOEG Y + —~< v PTERETERY (FZX0d 2§00 7]
RLETBeMNTES,

MEERY in-situ FIARAL @ & 2 2 L — a VETE & FERAICATHILEAT S in-situ AIE{LIZBRILIET- D O 7 — X IRELRIFED
IZMEHIETEZ WS HTHANTH 20, o UOEELRA AL FETH SN HLEHRESF 2 2
LLHITERVWEWSEDND Z, ZOMERBRT Z7-DICHLIILET 4 XA Y — b a—) WS FEPEER
L7ze ZREZROEHMABEREE Y 2 2L — a YHEBNFNCEMG X8, 202 T T2 in-situ AL Z 1T,
LR XN KREDRGMENEEEZ NSNS T2, LW HETH S, ZOARICA M) — a2 —E3Ho03> I
L—a VIOHTE2PHMNRTFETH 2D, 4 XA FEL I 2L —2 a YIKIDOFEEZHEH L TWBIRIC, 7
PIE % RN A B X B2 & D DIFEDOIMBR LSBT E 2 AR TH 2 Z 2 IKiB oW, ZITID
& 5 It S % in-situ AL S 4 775 ) VISMO ICHSWTHEIRT 2 FEEHHE L=,



