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Abstract

By applying two relativistic high-intensity laser beams under different conditions to low-density plasma,
the effects of the beams' corresponding distance and angle on their filamentation were investigated and
studied. The results of the simulations using the particle in cell (SMILEI) two-dimensional code show
that when the distance and the corresponding angle between the pulses are zero, the results are the same
as a powerful pulse with intensity equals four times a single pulse. Meanwhile, it was clear that the
impact of relative beam angles on pulse filamentation is more significant and sensible than the effect of
distance variation. So, it is shown that by increasing the distance, separate plasma channels are formed,
and more filaments are observed. Moreover, the effect of relative beam angle variation reveals that,
unexpectedly, two distinct channels formed and traveled through plasma. By increasing the angle to
0 = 2°, the channels merged and formed a single wide channel. Further, for a constant beams distance, the
maximum filaments are observed at the middle angles 8 = 4°, 6. It should be noted that studying laser
beam filamentation in plasma is so critical for stable pulse propagation through the plasma. Our
simulations indicate that in some relative angles, we will not have stable and efficient pulse propagation.
This could be distractive in some experiments such as inertial confinement fusion.

Keywords: Kinetic energy of electron, Laser-plasma interaction, Particle in cell code, Filamentation of
laser beam, SMILEI

Journal of Nuclear Science, Engineering and Technology Slwn (5 ,9lid g cwdige pole ala
Vol. 45 (4), Serial Number 109, 2024, P 164-173 IFAEE o A FY 5l e q s oY o leds FO 090 (/




g Syann o g 0 ppdne o ol Laillg) s 150
s3a 3 bR ea (o) 2 g)inl Sl e &) SOS R doudo )

el Y1355 5 Vb Cosal Sl LMy JB sladsled

b e fablite ©)g0 4 j5d Gl wiz o5 ol
P 00 s Omlb ool o S e Sy Lewdl
Johate Lyl peens b ol SVew S a4
Sl o ol LF ] el oy BB S el b slags laubl
poolis o a8) YU sl b g YU slacas o a5 el
05SL 5 0g as é SLalS gadge onl (Cosl osliiul )50
315 L s98 obsS slaplly sl (S o Ll gy
Gl 4 e dags Sl 4 698 sise,nil oy oS5
Lis (Ll G Sl o > igd e Lewdl 5o (598 S
B Ol 9y Lewdly Blis gl (iiSTy anal ol
S alts (Ll aix jpas 0 VY] il (Ldss acul
) ggose bl Jlite glaiaS,ul 5 o900 J-’C-’f’“
2 e S oles bl Gl o wleiee oz b
slasiloancs DIY-Y] el snd oolinnl iy Slallas
it (2T 5 0aiiS SaS jlony Johor jo-0,8 St plos
sy ol 5 eslinul boas el oyl S s, b
IR bl s bl jge 4 At (gileand
@ S e (79,5 9 )18, (Sely (o557 b oS o
23,5 (pgy (6395 b el Dl s

JBzpS lodh b sty ) S Sy ol
o anlioe S92y 4 lodezmy 5 Bl hS e slaanl
et 9 Y lagsi il 4 lags s8Il (mosbis ]z
5 05 sloehl 4 e SIl (peslid slaasld ool e
Derge ml) (Bolid anlp go s atly jlews Loy
poolis o [VF] Vade o alauly 4y lagyg iSUl mooliss
3 Slidiss bly cul e a5 asbe Dol 7,5 et
Oyge JBapS Glewdly 3 ) 4ok s Ll o9
w2y 3l el gl 5 4ol 99 e dgly oy el S
i 93 w0y aly ST S wasee LA (LWFA)
A,k S 4 il e Ak 99 (<17 sl s b
lae (sl S8 S lowdly 55 5lal ok 4 g 00d frous
S 095 wgly By &5 F)ge ) N il 55 Sk
S bl am g ead fas 4l So ol a4t )L 9o sl

WS 5 Wgd e lax aSH L g0 4 Ls..\z.o wligS el alold
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2. Direct Laser Acceleration (DLA)
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