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Abstract. Wide-area (2 em?®) high-power (up to 7 MW) st
of intense pulsed heat loads on tungsten sample. Various
damage: IR imaging of the front view of the target, captur
recording of intensity of thermal radiation from several sp
near and above melting threshold. Formation of the cracl
pulses was observed. Two-dimensional temperature distri
and spalling of material were shown on severe damaged t
0.1 - 0.2 mm was revealed with transverse microsections.

exposures

Motion of Molten Layer

Multiple exposures with average heat load above the melting threshold (Fyr>100 MJIm™s) caused formation of
helical structure in the picture of thermal radiation of the target surface. The structure was located near the border of
irradiation area. Comparison of the successive NIR images 100 ps after beam ending revealed a circular motion of
this structure (Fig. 5(a,b)). Electron current flows from edge to centre of the target and magnetic field is directed
perpendicularly from the surface, so direction of this motion correlates with JxB force. A set of five subsequent
pictures showed that helical structure on a radius of 5 mm moved on a distance of ~0.1 mm per one heating pulse.

JxB
motion

area

FIGURE 5. Picture of molten layer motion. a) the reference IR image obtained after heat load end; b) IR image captured after 4
successive exposures; ¢) directions of the magnetic field, current and JxB motion. Red curves on (b) mark inhomogeneities on (a)
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INEKTPOHHbIN NYy4YOK C rayccoBbiM npoduiem
pacnpefeneHms MoLWHOCTU NagaeT Ha
NOBEPXHOCTb BO/Ib¢pama B BeAyLLEM MAarHUTHOM
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Ha noBepxHOCTU 3a4aHO MoAe/IbHOe HOPMaibHOe
pacnpeaeneHne TemnepaTypbl. PacnpeaeneHue
TemnepaTypbl B Napax Hag ob6pa3Lom NoBTOpsEeT
pacnpeaeneHne TemnepaTypbl Ha NOBEPXHOCTH.
Brnybb o6pasua pacnpeaeneHue TemnepaTtypbl
331aETCs IMHEeNHbIM 06pa3om.
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Immersed Interface Method (1IM)
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PerynapHblie y3abl
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PacnpegeneHue ToKa Ha NOBEPXHOCTM NPU UCNO/Ib30BaHNM
NHTErpPO-nHTEPNONALMOHHOIrO meTogda (6ananca) n IIM

MaKcuMmanbHoe 3HayeHue
Lar
M banaHc
0,02 242.309488 242.312279
0,01 340.834155 340.834217
0,005 404.050473 404.050033
0,0025 430.759644 430.759177
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MaKcumanbHoe 3HaueHue

Har Curmounpa CBépTtKa Yp-e [enbmronbua [IM banaHc

0,02 168.756178 151.375325 174.587783 242.309488 242.312279

0,01 254.364612 248.317603 302.310445 340.834155 340.834217
0,005 312.051369 353.847974 413.467404 404.050473 404.050033
0,0025 337.680306 439.723248 486.814905 430.759644 430.759177
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[lanbHenwune nnaHbl:

1. CokpallieHue BpeMeHM CYETa YpaBHEHMA SNIMMNTUYECKOrO TMNa: UCNO/b30BaHMe
MeToaa bUCoNpPAXKEHHbIX FPaAMEeHTOB, MHOTOCETOYHbIE METOAbI, UCMOJIb30BaHME
NakeToB Nporpamm

2. [pyrme metoabl perynapusaummn: Metoq cornacoBaHHbIX MHTEPDENCOB U FPaHULL,,
Matched Interface and Boundary (MIB)

3. HaxoxaeHune nonyaHa/JIMTUYECKOTO peLleHmna YpaBHEHMA sneKTpocTaTukm (Wang
S., Lee A., Alexov E. Zhao S. A regularization approach for solving Poisson’s
equation with singular charge sources and diffuse interfaces. Applied
Mathematics Letters. 2020. V. 102),

4. CpaBHeHUe C pelweHnem MeToA0M KOHEYHbIX 3/1eMEHTOB C MCNO/Ib30BAaHUEM
naketa COMSOL

5. PeweHune obpaTHoM 3agaun ana onpeaeneHns appeKTos Knactepmsaumm
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