yvaa ula.u-ue) ¥ o)Lo..i‘: AYf ..\.l> ‘6|w“ 09"3 9 r=9l.c d.l;u

Journal of Nuclear Science and Technology
Vol. 94, No. 4, 2021

Joo 39 JBs Co g (190 09581 655 Culig 2 (528 (sublito plao 51
Geant4 (g jlwamds 15l 51 oolaiwl b (Fgud — 23 yuwr (5039,

¥ audid | o " b yuol F ounlB fuadllgslogw
Ol als AFFA-OVNY 2 iy Gguio sail (55,3 Hlojlu sl 538 g pole olKimgs (slaiwd C0S ¢ Lawdly 0uSimgyy )
Q'ﬁ' ‘Q‘)ﬁj NYFO-YTAP S (Bgie .Gdl 6')").‘.1 QL‘)‘L,; (slaas 0% 9 Hl.c oms}; .L@,S,; ’3)-‘)‘5 o..\S..i‘..(bs}g_ Y
Sl lials FEVVF-EVNEY s iy gaio e liels olKils caglpole 50uSiils (Kb 09,5 Y
*Email: abo.ghasemi@gmail.com

egR o
QUEIY sallie iy o b AUV sallie il o oo

oSy

b 8 sledly 09,5 & (g slaog 2SI (655 S Ol 2 Bet = (Voo =) T (21 (cnblisn plowe 31 Rl 0l o
5 s 290 GRANTA giluarcd I3l sl oslinl L g (S —qur (2398 oS5 Joe sl g = (o) gem™ S8z o5
57 sed995me b (s slogg S (sl (plesgd et 5 (oled S5 @i E9 90 ilwand Joe o tel 4T 15 aalllas
Sonlins a5 i o lis (2, cblise Glas jeax 0 gileand mls sl ous Ll E =0,0—%,0) MeV sadsl i
S95s0 S (98 4 T 63 At JU el i 50 5 48T S5 ()b ebliie e 5B 208 (s (sl 9,25
rbliie Glase joa> 0 g =T GOMT S8z Gl & 5 b aip am3 e ol ilednd 5 Jol @l anlie
L CiS l5 o o5 ysbar dgdie ol 1=V T WM™ i) oy 5 if = YO UM oo 3l 55 sesb b By ~ #0+ T
S e 0D elyl 5w Sl b o550 cgs e By 2 £ T (25 (qebline oo 238l

(pleagard 655l @5 waled 3 @3S ooz emeblite e (( Sod - g (29,8l GRANA (gjluarss ) o lguds

The effect of external magnetic field on the electron energy deposition in dense
fuel for fast-shock ignition concept by using Geant4 simulation toolkit

S. A. Ghasemi*!, A. Moslehi?, S. Faghih?®
1. Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, AEOI, P.O. Box: 14399-51113, Tehran, Iran.
2. Radiation Application Research School, Nuclear Science and Technology Research Institute, AEOI, P.O. Box: 11365-3486, Tehran, Iran.
3. Department of Physics, Faculty of Basic Science, Damghan University, P.O. Box: 36716-41167, Damghan, Iran.

Research Article
Received 22.4.2020, Accepted 22.6.2020

Abstract
In the present work, the effect of the external magnetic field of B_, = (0-1000)T on the energy deposition of

the relativistic electrons into high density fuel of p. = (200-1000) g.cm® in fast-shock ignition concept has been
investigated by using the Geant4 simulation toolkit. In our simulation model, two types of the energy
distribution function including exponential energy distribution and quasi-two temperature energy distribution

function, for relativistic electrons with an initial kinetic energy of E = (1.5—6.5) MeV were considered. The

results of simulations in the presence of an external magnetic field show that the dynamics of the relativistic
electrons are strongly affected by the external magnetic field which results in the optimum energy transfer into
the fuel. The comparison of the results indicates that the optimal energy deposition is obtained for the density
of p.~ 300 g.cm® in the presence of a magnetic field of about Bex ~ 600 T with an ignitor laser wavelength of
Jit = 0.35 um and laser intensity of I = 10! W.cm™. It can therefore be concluded that by increasing the
external magnetic field of Bex > 600 T, the energy deposition rate increases slowly.

Keywords: Geant4 simulation toolkit, Fast-shock ignition, External magnetic field, Exponential energy
distribution, Quasi-two temperature energy distribution.
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