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Comparison of slab, spherical, and conical targets in X-ray simulation by
using quasi-monoenergetic electrons

Nikzad, Lida'; Goorangi, Farangis®; Shirmardi, SeyedPezhman® SarabiEhtesami, Alireza’
Laser'& Optics Research School, NSTRI, Tehran
Department? of Physics, Islamic Azad University, Central Branch, Tehran
Nuclear® Fuel Cycle Research School, NSTRI, Tehran
Department* of Plasma Physics Research Center, Science and Research

Abstract - With rapid development in technology of high power lasers, the production of relativistic energetic
electrons is provided by laser-plasma interaction. In bombardment of solid targets with quasi-monoenergetic
electrons produced by laser pulse with energy of 500 mJ and pulse width of 30 fs, x-ray is generated. In this paper,
the resulting x-ray flux is simulated by MCNP4C code based on the Monte-Carlo method. Also, the optimum
parameters of different targets are evaluated. Then, to assess the most appropriate target geometry, three lead
targets of sphere, slab, and cone in different dimensions are employed to compare the produced x-ray fluxes at the

energy of characteristic x-ray, Ka.

Keywords: laser—plasma interaction, quasi—-monoenergetic electrons, x-raygeneration

YYAN


http://opsi.ir/article-1-325-fa.html

[ Downloaded from opsi.ir on 2025-07-13 ]

O g i yai g Glal 5 6550 @99 aeiz laseia

.a,adsjuwkev Voo beo) 5,00 50

S 3bw dnnds o Lo-Y

B g AY el dae b gy Ban a5 ol o
30 A g bg,e 0,5 sla JS& 4 1) .YFOCM-3
ogdle il a8 513 aslie g (ow)p 950 Al Sl
5 oz 9 S degg S (plad 5 655 e 09
1 5836 Sl g5 ad Gliee 65y Soe pa o>
sl slo bl pasie S95SU @je o sl 1
01, Sl dndl L o i 45 0500 3925 Bam (sl
@y $lp Jie gl w0 a5 dasine 65
o (H Y ) 4 UM ax b 225 9 xS 655
L YYD M digy Canlids S (g b oo yow B
o) s by e Ban L}.w.>v..<>.:o|:4] ol ool s
o b Solite la ) aigly 5 ey S VO - gl
JSo (bgye Bas gl (0 ) JSD) ml 00,5 ansli
bogype Ll asgly el LN UM el gl )l L
o gl sl g b oo GRIPFN SOl arsl La
Cawd Voo UM agy gl az 10 O diged by oo
2 by e Ban (55, (98l 5y GG[O] sl enal

el 00 ools lzs () JSS)

1.2 +

1 -
0.8 -
0.6 -
0.4 -
0.2 |

0

Ne x1e7/[MeV XxmSr]

0 10 20 30 40 50 60
E (MeV)

(415,00 S5 and 028 (S9,55 55,3 @95+ Al Y IS

YYAY

et g oSl AVAY oo Ve LA

doddio—)
Chirped-Pulse-  s5g0esss 0 iy

el YU gly sla,id 4 olews s Amplification
30 6d b saes Glls hawg OIS ol a5 eulk
Ol 2550 I8 axgi 0)90 Ladl -5 AiSen
sl @il 5l patin Cwlbo Wiy oo ) (S S
o b ams Sis Lawdly 5 00,5 o5mis |, s
iz Ladly 5o 5290 slo (9,8l Lawgs 5 (gam
b g 2SI QLLd 5l S (o QLS Lo (958l 5 00
5 gy 09I slo 35l a0 Leadly 4
ol 008 o e [ 551 S5 w9501 la
I Joere slrosmocls 4 cons brodumsclis
Mg g W55 0 6T (S 9 e e
ez 51 oblze oasaalis (pl 5l Jol> WSSl axd]
slo oepSIlo)ls LSS 5 g s Ol o
& S3p B g oedle wad sy 655l
Ogelimig Basb 59 00,5 S9ai (638 Bam (9,0 wilys
wilel g oSl axsl 4l o ale il oK 4y
o bl ol Koay (seliiny 5l a8 s gla oo
aS &l ooty alid. o, g KP Kot slo o6 b wig
[2] et 5 conal b s 5 558 Ko b o 0l 50
s slfs 055 oo s ok ol 51 45 Kat s
(Sl 528) s y3) Gl Jsbo s 45m 51 el
axsl gl a6l 00 ,S o5 Loy ML:GA
530 ol Gile a5 S5 05ls s92g Ko oS

SO PUER SRR PV,

SLNE-TTE

5 Jss ke 0 A L) sl b oje3 50
Lol cpgade (5318 lao b ailigiad Yoo L sl
T 95 50 e oads ool Ll glayg xSl 09l co 0l
D,85 ¢ (G508 g0 A Jul> Gua b Lwdl oo
Gz (al )0 S oo 0l WSOl slo (g8 g 008
9y ol oS [B]MCNP4C o5 51 solical L
S5 S5l and 4 0I5 e 5 S Cige losbne
“00,Sd L sl slacian by 51 ol WSOl axil


http://opsi.ir/article-1-325-fa.html

[ Downloaded from opsi.ir on 2025-07-13 ]

Olnl SS398 (5,9L8 g (wdkigs el ST i ol pods 4y (] Sesgied 9 Syl il 43S petian

el )l o) axs cubes (LS polie gl bl e
5oLy N0 UM Lyl (@) o) 1l 5 () bog 5
aS &l odel s (4,0 FO 9 o) bog,e Ll 4l
Ol om b cady cpay g (e ools plast S o
BN L 28555 ) aly b by pee cBas S8 e

A2 o ly A oy e gl aba>de LB

16 -

12 -

X-ray flux

001 003 005 007 009 011
E (MeV)

1.40
1.20
1.00
0.80 | —@—slab
0.60
0.40
0.20
0.00

—4&— sphere

~d— cone, a=45°

X-ray flux

0.01 0.03 0.05 0.07 0.09 0.11

E (MeV)

5 b9, gl dig Bus aw b oSGl andl L anglas s Y SS
ioml s A=Y YL d=h=d=2000pm L o, S5 (59,5
o=f0°

YYAY

Pb, mono-e size=9um, h=1500pum
25 1 angle varies

X-ray flux
- - (W]
S o S

n
L

0 0.02 004 006 008 0.1
E (MeV)
FagSes V00w gl s calise

e

—  --

by Ban (59) SoS g U g ) U5

Ban glp a5 s oo lid b sle gile a4l m L

Gt 45 WAl (oo Vo PM aigy jlad (IS5 (6T oS
odnl Cuws a4 Kol daseie oS0l ansl 59,5 Lo

Y Ks) sl
90 - e 3 1M
20 el M
70 - g 1 0pm
60 - e 30 mM
>
u_:_’ 40 - e 100pm
= 30 - s 7 00pmM
% ‘ L]
“ . o
. m
10 1 & W
0 — _—
001 003 005 007 009 011
E (MeV)
Gyhd b oy 05 Bus b alols WSl asal L 0 ¥ s

B dw glp odel Cans 4 b awlie 4 eS]
w3l oo oS 5 by s sla IS L oy
gyl () s culrs Gy ol ol @l
gy bg Voo s M Ll (d) o5 ks 5 () by 5
ol asly by b -VUSE )0 a0 0 by o,
oads oaly las (b -V) S 0 4z o FO by e
s s nl o 08 e sanlive 45 jshilen il
Slp S (e g odm SO o) g Ak sl

el 0aly Jol> 2SS (ly gl b bog e


http://opsi.ir/article-1-325-fa.html

[ Downloaded from opsi.ir on 2025-07-13 ]

Gl ans G @ Cad WSSl axil adgs gl (g i
BV PR

Ol awaie o o e il 09>y ez Lo
ool ansl adgr aoil Gl 4 eeddon S

5 ooz (S8l abeyll rmes 09h (e
e adg cel B,k (Gl AT Bus oole x>
czge 500 Bk slg 0gh wgl Slisisd 5 Ledg xSl
ol dg )3 @S (SaSly 5 @iz Gl a5
Syg0 slo dwaia o o b Sl g8 ol
Seete Ll SzsS ) gy b sle by e aslllae
Wil oo mal Bl 203k

gz 5o

p] A. Pukhov, J. Meyer-ter-Vehn; Appl. Phys. B 74, (2002)

355-361.

[ ?’] Tadashi Nishikawa, et.al. “x-ray generation enhancement
from a laser-produced plasma with a porous silicon target”
App.Phys. Lett. 70, No 13 (1997) 1653-1655.

[ ﬁ J. F. Briesmeister, editor; Las Alamos National Laboratory,
LA -13709 — M (2000).

[4] R. Sadighi-Bonabi, H.A. Navid, and P. Zobdeh,
“Observation of quasi mono-energetic electron bunches in the
new ellipsoid cavity model”; Laser and ParticleBeams 27,
(2009) 223-231.

aol e dcgamma t Lopde ol olaix! ¢ lod ol S [0]

FYVA B YYYO amio VYA olnl Sipud il S

3yt grieo ol8isls AVAY pogo Ve LA

2.50 -

2.00 == sphere

1.50 - ——slab

x cone, a=45°
= 1.00 -
& —¢—cone, a=30°
=< 0.50 -

0.00 -

0.01 0.03 0.05 0.07 0.09 0.11

6955 9 oy sl and Boe an b Sul andl LS aslie s FSS
5(1:\"0 Ja5).‘>bo L)”") 4.\5|) 9o ‘t:h:d:1500umb 3 o J.i».u

YYAY

A=¥0°

90 O 8l malio 0,5 g A 5 385 owyn sln S
e g o bl 4 IS (65,5 5 sl ang Sas
S OUSE) ! 0nd pll yieg,Sas Voo iSasS
L sl Ban gy a5 Cd 5 amt iz Gly oo JS
St e o SO (65,5 San Sz ol

IREX o Ol axd 4 Canud

30 -
25 A
20 - —&— sphere
5
=15 - —a—slab
g
==.<'=10 .
5 -
0 —sa=ssssspsssgpiSangnan
0.01 0.03 0.05 0.07 0.09
E (MeV)

Ko b oy Bao gl b gile at mls izen
il oo (omyp S8 a8l o) g 08 s

g gl o as wies e lid b gile 4l mlo
0,5 5 6l dnd Bad 98 (yieg, Sl B e g Yoo hd

banalie o oSGl andl pa05ly o yticn hls < 2Sa S

@3k LS 0,5 ey Sea e g S a8


http://opsi.ir/article-1-325-fa.html
http://www.tcpdf.org

