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Numerical study of the effect of target geometry on the quality of laser-
accelerated proton beam

Maryam Shaheri Langarudi; Soheil Khoshbinfar*
University of Guilan, Faculty of Science, Physics Department, Rasht, Iran

Abstract:

In this study, using the YD particle-in-cell (PIC) simulation method, the quality of the
accelerated particle beam in the TNSA acceleration mechanism using an ionized hydrogen
target has been investigated. A linearly polarized Gaussian laser with a wavelength of A++ nm
and a maximum intensity of '+ W/cm' is irradiated normally onto the target surface. The
hydrogen target has been selected in four cases, including a flat target and three curved targets
with a curvature radius of ¢, V, and )+, respectively. It is shown that the maximum energy of
the accelerated protons is A,¢% MeV for the curved target with a curvature radius of £.
Moreover, the lowest divergence also belongs to this target, equal to FWHM=" £°,

Key words: PIC simulation, flat and curved target, hydrogen target, energy spectrum, angular
distribution
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Characterization of Electron Beam by Construction of Optical Beam

Scanner
Askarbioki, Mohsen, Taghipour Niar, Parisa, Shirmardi, Seyed Pezhman”

Nuclear Science and Technology Research Institute (NSTRI), Tehran, Iran
Abstract

In this study, design and construction of an optical beam scanner is presented. This system
can also scan laser and plasma beam profiles by e-beam irradiated laminas indirectly. In the
design, slightly space is divided into spatial small spaces by a splitter and a knife edge. Then
using suitable optical source and detector, intensity of light that has transferred in small spaces
is determined. These obtained quantities are proportional to absorption dose of each small
space. So we can drive spatial dose distribution in optical laminas. In this work, YD spatial
profiles of electron beam of Rhodotron accelerator, Y,¥ W COr laser beam and cold plasma
were measured and characterized with ¥ mm" precision.

Keywords: Optical Beam Scanner, Cold Plasma, E-Beam Irradiated Lamina, CO~ Laser,
Spatial Beam Profile.
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Study on the Impact of Substrate Temperature on the Structure of the
Titanium film in Deuterium Targets and Neutron Yield

Grayeli, Alireza'- Karimi, Maryam‘*— Mirzaei, Hamidreza'- Shakeri Jooybari, Banin'

Y. Nuclear science and technology research institute, Physics and accelerator research
school

Abstract:

Titanium thin films were deposited on copper substrates using ion beam sputtering at various
substrate temperatures. The impact of substrate temperature on the crystallographic and
morphological properties of the films was examined. X-ray diffraction analysis revealed that
the preferred (* * Y) orientation of titanium became more prominent as the substrate temperature
increased. Morphological analysis also indicated a reduction in surface roughness with higher
temperatures. The behavior of titanium targets subjected to a deuteron beam from a Y°+ keV
electrostatic accelerator was investigated. The results of neutron counting demonstrated that
substrate temperature significantly influences the neutron yield of the bombarded targets.

Key Words: Titanium Thin Film, Substrate Temperature, Target, Accelerator.
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Design and simulation of S-band radiofrequency window in linear
accelerator radiofrequency system using ¥,f® GHz magnetron

Taftish, Fatemeh) *, Sadeghi, Hossein), Fazelpour, SamanehY, Amrollahi, Reza)

V. Energy Engineering and Physics Department, Amirkabir University of Technology, P.O.
Box Ye4)YEYY Y Tehran, Iran

v. Plasma Physics and Nuclear Fusion Research School, Nuclear Science and Technology
Research Institute, P.O. Box ) ¢Y22-)YY4 Tehran, Iran

Abstract:

In this study, the design and simulation of an S-band radio frequency (RF) pillbox-type window
for use in RF linear accelerator systems are presented. The primary objective of this research
is to optimize power transmission from a Y,¢° GHz magnetron to the accelerator structure,

Y



reduce reflection, and enhance system stability. In the design of this window, a quartz disc is
used as the dielectric material due to its suitable permittivity, low loss, and high thermal
stability. The simulation process is conducted using COMSOL software, and important
parameters such as impedance matching, transmission efficiency, frequency stability, and
power loss are analyzed. The proposed design improves the accelerator system’s performance
by minimizing wave reflection and increasing transmission efficiency. The results indicate that
the proposed RF window can efficiently transmit power with minimal loss while preventing
damage to the power source from reflected waves. These features make it an ideal choice for
linear accelerators powered by magnetron-based RF sources.

Key words: Linear accelerator, RF pillbox window, quartz
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Neutron collimator design for ESY « « accelerator using Geant# toolkit

Tabaei, Keyvan'”, Mirzaei, Hamidreza',AmirMohammad Samei’
y.  Physics and Accelerator School, Nuclear Science and Technology Research Institute
(NSTRI)

Abstract:

This study aims to simulate and optimize a neutron imaging system using the Geant ¢ tool. The
primary focus was on designing a neutron collimator to reduce beam divergence and enhance
image quality. The results indicated that increasing the collimator's length-to-diameter ratio
(L/D) significantly reduces thermal neutron flux. However, this increase also reduces neutron
divergence. An optimal L/D ratio of ©+ was identified as the balance point. Furthermore,
neutron-absorbing and gamma-shielding layers, composed of suitable materials, played a
crucial role in enhancing safety and improving image resolution.

Key words: Collimator, Moderator, neutron, imaging , Geant#
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Design and simulation of a digital filter for longitudinal bunch-by-bunch feedback
system of Iranian Light Source Facility storage ring and Its Impact on Beam Stability
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Abstract:

To ensure high-brightness synchrotron radiation, maintaining the stability of the electron
beam in both longitudinal and transverse planes is essential. The primary source of longitudinal
instabilities in synchrotron accelerators is the monopole higher-order modes (HOMs) in RF
cavities. To suppress these instabilities, a bunch-by-bunch longitudinal feedback system is
implemented. This paper investigated the higher-order modes that contribute to beam
instabilities and presents the design of a digital signal processing filter for the bunch-by-bunch
feedback system in the ILSF storage ring. The effectiveness of the proposed system in
compensating for these instabilities is validated through particle tracking simulations.
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Key words: Longitudinal Bunch-By-Bunch feedback system, Beam dynamic, Instabilities
compensation, Storage ring.
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Design and Simulation of an X-Band Standing Wave Accelerator Cavity

"Hasanzadeh, Fatemeh'; Abtahi, Seyed Mohammad Mahdi™" ; Zarei, Sara
'Particle Accelerator Department, Faculty of Basic Sciences, Imam Khomeini International

University, Qazvin, Iran
"Physics and Accelerators Research Institute, Nuclear Science and Technology Research

Institute, Tehran, Iran

Abstract

X-band linear accelerators are particularly well-suited for electron linear accelerators for
several reasons, such as their smaller dimensions, higher efficiency, simpler cooling systems,
and lower raw material costs. The most critical aspect of linear accelerator design is the
acceleration tube.

This research focuses on designing and simulating the acceleration cavity of an X-band
standing wave accelerator. It employs the 3D code from the high-frequency module CST and
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the EigenmodeSolver tool, which calculates resonance modes and resonant frequencies in
electromagnetic structures.

The resonant frequency was set at 9300 MHz, based on the frequency of the radio frequency
source. The maximum surface field was determined using the Kilpatrick relation. During the
design process, considerations included minimizing sharp edges, ensuring the resonant
frequency is independent of cavity length, and facilitating spherical symmetry to reduce losses
in the cylindrical cavity shape.

Key electromagnetic parameters for cavity design, including resonant frequency, quality factor,
parallel impedance, transition time factor, and the ratio of the maximum surface field to the
average axial field, were gathered. Optimization was performed based on the desired
electromagnetic parameters, aligning with those of other constructed linear accelerators.
Keywords: Electron linear accelerator, cavity, X-band, CS
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Design and fabrication of multi-layer High Voltage D.C. Break waveguide
for Microwave ion source

Abbasi, Abolfazl'*,Mirzaei, HamidReza', Rahimpour, Hamid', Yadollahzadeh, Behzad',
Sadafi biabli, MohammadHossein'

). Atomic Energy Organization, Nuclear Science and Technology Research Institute
(NSTRI)

Abstract:

To achieve high-current ion sources, the Electron Cyclotron Resonance (ECR) ion source,
operating at a frequency of 2.45 GHz, is employed. This ECR ion source will be integrated into
the ES200 electrostatic accelerator to enhance its ion beam current. A 10 mA proton beam,
with an energy of 50 keV, will be extracted. Due to the plasma chamber voltage, a multi-layer
High Voltage DC Break waveguide is required to transfer power to the ion source. The design,
simulation, and construction of this component will be described.

Key words: ion source, Electron Cyclotron Resonant, High Voltage D.C. Break, Comsol
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Modeling Particle Dynamics and Energy Transfer in Laser-Dielectric

Accelerators with pulse profile
M. Karimi',
V. Photonic and Quantum Technology Research School, Nuclear Science and Technology

Research Institute, AEOI, Tehran, Iran

Abstract:

Dielectric laser accelerators (DLAS) have garnered significant attention due to their compact
size, high efficiency, and effective energy transfer capabilities to charged particles. This
emerging technology, leveraging high-frequency laser pulses, offers precise and efficient
particle acceleration. In this study, the dynamics of particle motion and energy transfer in DLAS
are modeled by considering the effects of group velocity dispersion and dielectric polarization.
To accurately investigate the acceleration mechanisms, the Lorentz force equations and
electromagnetic fields based on Maxwell's equations were solved. Simulations were conducted
using three types of laser pulse profiles: sinusoidal, Gaussian, and sinusoidal-Gaussian. The
simulation results indicate that different pulse profiles have a substantial impact on particle
spatial distribution, average position, and total energy. The Gaussian and sinusoidal-Gaussian
pulses demonstrated superior performance in particle acceleration compared to the sinusoidal
pulse, leading to more efficient energy transfer to the particles.

Key words: Dielectric laser accelerator, particle dynamics, pulse profile, energy transfer.

v




:doddo — VY

)" FURRULIW:S Q‘).S ‘5La>o..\.;.:b\>g,;l.'2..i; 039> ) )5.Q.L59.' LSLQLS)SL;é )" é.u (DLAS l; gS.U.':_iano LS)}:J dbomogu

30095 YL il Jdo 4y (69ld ol oS pe eolail ol olyd 4y ols Sl ol G aSdles sl lis L g 5
ool wl sloa bossmocli i pl 0 .wl 00,5 Cdz 095 w1, g0l axgi dbosmo i b au o g ojlail uals

ogamxa 35 Ygane) Yo ullS 3 L 5,50 slagully 51 DLAS ;s i slaoazascli a5 Johiie (20 slaglons
A oo Sl 1) Dl)d A aiS e dbul (698 jlws (SO S slaplass bl ogd e eolai ol ((Spe b g ,d
Jolss 3] Jasgs o olom! Sl (S aSdl slaplone b g oS oo joue SO xSUlgo Ll SGop b ol 5l jls b olpd
a5 il S8 (slojluslay aiilgs so g oo oyl (18,8 Ol g Oy a5 51 g5l JEl el Jolas opl oS o
sl Jlows! Jo BB g 00 18 glas )5 (gl boaimosliss cpl a5 04 oo Eely (S opl W8 18 4l s S (s,
S i slroaraoslis 4y cars DLAS (510055 5 cilis anjo oS5 iSIlss o sl 5 5 5l eolail s«
(2920l sl gloas i leolaiwl s Jate Old a4 6 5YL oosb L1, (65, asles s baoaimolids ol .ol
8 208 ool St 5l DLAS 2l Jlor jo 5 oo w13y 5Vl s Slelos (slalS 3 &2 ol oIS
ol Jl 58 axins cwlie (3,08 3429 LHC asile 55 slasasmsclbiis jo ax T aiile) YU Lo slagss il
Gl ppeal 5 Sloyosiy slaollws jo oolail gl Sy )0 goaxio oo )5 SO STl (5,5 loosmoclis
sole Dlinios wlge 3IUT 5 0yoe 1ue Gloaasyil )0 0l (gl Caatio 1o fieS diim g 5 SzS laojlail b (S
5 i Gt 10 0215 sl (el 5 (20 slagsyslid 5 Slge pole 5 D)3 Su3d sl talejl o ealisil (sl
oaisl ;o (soge s DLAS o5, o Uil o) lislwgilig j5 (g 5lid 50 pesl slocd, it Lo jls oo S il
SoSles (6,85 s oo s |y S STl g0 5 saimas il gl (b leans (V) UK oS L] leoasascolis

D el SIL sols jlsle G oads solitwl saimsolid ! 8 prss oloieds 6 ko oo G

(A o ¥R

PFT &'z )¢

: : 9 rS asgs
IV e e S S5 iSUlss (6,95~ DLA sasmaclis lp b loass —dill (V) JSis
B Wl oo (6 )5L8 cnl il 35 pats lmasy s ralS g DS ples (6550 Gl 003l Sente (595 (Sed Dl
A2 i S alizee gloo 5 0 1) olKiws (pl 4y g s g auS obou! oaimoclis oj9> jo

S SIS 6y roipoolis ;I Jgol - WY

Lo iU o] 39y o o0l ((ygSerkeas g 52 b Il aile) 5 iS01 g0 (6 yogils (gl iU 5| DLAS o
S 1, (U S 0o 1o, 3 o) 3 Lo g oo solomy] msbliag 2SI (gl lone 45 Wiy o )b (glaisSas
by bl 2SI slalane sl Cod o)l &3 o8 > E¥olie 13 pomlid pasilSe sy (sl a0
2565 513 i 9s50 gl (95 Aol

A



“ “‘ 1
AR E)
REnG

JoaSlo ¥olao sl DLAS (6 5lodcss sl i oo ciiogs | msboliog 2SI slalos b, JgeuSle &Yolas
Iv] wss U S0 SUlss sl sl jgam o,
V-D:p,V-B:O,VxE:—ﬁ, V><H=J+@, )
ot ot
I 5 b ST 5P nbline Sl g (S S gl abline 5 (So S slaglae H g BT 5o

Syisop irogi i yg) (550 Aole b g (anboliieg iSII glaglase 3l o oyl 3 S e ant s oy

- d
V2¢:—£ u,u){;y aloles .ol u*‘"")ﬁj WHYB o).S PR p=}/mVp U‘ ).)c\Sad—Ft):q(E'i'VXB),

&5 C;_w‘ oS il @ T 0 4 auS e iy s 1) S yiSUles slo sl jo Sl s xSl sloglase
&lp hlisee gooe slo by, AK = qIE dr, se—s o oo 2 S ye—oar o5, il doles b olyd a axsl el
o9y 9 oo oolail Hlej o> 10 JewSle Y olae Jo (6l Sgaome Juolas oy, Jols a5 sabolpiiny SYolxe J>
gy el cawlin oduzen slaaaie b S pSUlgo slo ol jo (Y L gwley DY olee o (gl 4 Sgame s3]
laplase 5 )l Slidogy cnl 5o ol D)3 C8 o dslee 5 JeaSlo SVslas > 51 (oS5 gy o 1 e
oS Gloj ougar (oS 8 055> 4o ¥l o gl TV b g, s o siland Olojed jsbas (cupbliieg oS
Dgy050 55 @ ains Sipled & jg0ds pudolieg xS glalace
S isdlgs i el Ho Wlyd Sl gilw e - VF

S5 g LoDl Su5d o A iy Slegudge 5l (So S SIls3-6 5 slrenima it jo S Salus 55l e
398 e pady S0 3 o w4 (Lo iSTl aiilo) ol lyd fyols Ol (gly o5 g oaimolid pl .l 5]
ik 5 S St 8l 55 S sl e LA S s s ol 55 g oslis
Sk ol oSG pSUlso-s ) lrosimslid (o ais—d oo a8 )T a5 o OIS (65 Sewlins Ol T g eole S xSl g
aoles ool wl b ol )3 a8 o Sealins 35,5 oo )18 (0929 O jg—o 40) (cmmmbline 5 (S S slolas 13U cow
I¥ 5 Y] 098 oo Jow ((omabline 5 (S 5SUl slaclos (slp wiyed SYVolae L) (Hgw oS >

d?x

mF=q(E+VXB) )

smablize 5 S0 aSIl slaylone s B g E co)d e V(SO SUL O 0,3 oy M oe,d CanBae X o] o aS
55l kol @l Glsreas ()5 (S5 laglane 15 09 oo 48,5 00 )5 (cmnbline lave la oo 251 )3 ()50
Slogse b 6595 Slopll ©)900 4 aitd cabliiog KU Elsal Yoo 550 slaghae usl D15 Gals Lt (sl
P jsbay Wisd o] 6 pSolis cel g 03K L3h sl oy oS > ailgd oo balans ol gl oo piiie pglae
#9553 (Farbl abl iz slaulS 2 L S5 aib glieg shls 5 45 wbioe Coenl loy (omg S 5B (Saidly
Flagibadae gl 5o 05800 D)5 4y (5 5l JUT g 50 Sl ki 4230 5 (6595 Sl (29,5 S 50 i Sl
2955 3B (il 4 bge & )le 09d o0 Jloel 5,5 Gl poles Jsb 50 5B Dl O jgoas (95 51 (Saaly

el ) O a0

™ Particle-in-Cell - PIC
™ Spectral Method

4



2
E aeer (X, 1) = EjcOS(K X — et +%t2) )

P9 asiye (Fai3b curs (D i 655 10 alS 300y 3 655 m e 06 Ky ey Ol asels (B T s a8
2 S5 Dl 4 oliane jsboay Jao cnl o (295 5B (Farldly Sl Ceal dly Gloj (eS8 Dlydd 4y o5 o
oy olst b bume S plgieds Slaisge S SUles eole Logdi oo e (6554 Gl yo DS Cudee 5 oy Job
S iU el 31 i ooyl ks 5 00,8 iz |, S0 (sliyls wilss e o0le ol 39 oo 428, i 45 S 5]
58 P = 2 oBier ot e w6550 Ol GRal38 L 5 05 o Jos (et g0 (S Sl slaglae s 5
OMee Eppeer S5 ndpdohs ¢ g daipmmgiol¥) oole (S 2SIl o800y Fp o SpiSUliss Goksd (P iS5
3855 5y ol S5 & Wie o5 8,51 e Syt |y S i 3 Sl ek ol el 55 (5255
Lad 5o iukad (Lol S &0ty SGpSUles iakad SIS 2 o)ls (g9 098 DS 655l g S g 0 St crge
9 Pl 5o yosd el gy (pl 0ad o0 dslne Fdipole= —VP B 4l 5l oole Giadad ¢ Joe (ol 1 1098 oo dnmslons

Jeily 551 5 st 63H 5l eSS Gledae Gl e el s S Al al sl DS ce s

Np 1 )
Lol Etotal = z ‘,(Emvi +q¢(xi))
i=1

WJols (65591 onl 0gd 0 Jol> (5550 Gloe 1 aS canl 0,3 (So xSUl Juewsibn O(XT) g el pll 0,3 e po Vom0
el 5105l DS 65 (S e ST 5 il (6551 5 50,0 DS e Dl st (s (655

@ g gilwamd - 10

4 (S ok gt oe 03 (sloye0 (550 Ll e 50 (egian SISl S el g S 330 iland sl

S o S (il sy Lak ol ] s sals S0 Bl 1S o ysue asels Bk S I 5 3
Slos o5 2 00 DS e g ComBge Sloyiein lp i sam gy wiile soue bty 5l S s silueand o
Sloyio,n Sbey o8 e 40 Xy =X, HV XA doles 5l ooliiwl b &l)d Coxdge (i v ,s50] 50 045 o ooliiul
(L=re-¥ auls Jsb g (Nx=)++) elad asil blas olasd yioren 09d co dmwlee Olyd 0 )lg slog i g 098 0
Comdgo cdiload uns (AE=Ve=V 0 8) Sl plE ojlasl g (NE=) + + +) Sloj sloplS ol . iloass gudain)
O ygmody S Sl e Ll auo OIS des adgl Ce s g oo pudas [, L] aeb o Bolay Ojguod OlyS al
b (5)55 ool a5 el (l 05 o Dl,0 Qs o At @ yomie a5 pad byl el glite el L (6,85 S
gl Je) ftogili Av v oga> Ysass ailiyiod layid slp « Ograng™ e 93l Lo (550 o oaJsbo
Lol o cnlpl [F] il s Ol s sl 5 cwlio (S 2SIl zlgol saijln J3laz sl Jlade op!l (Ll
00l g e S O ygodr oglite b £g5 A Ll j0 09 b 0 a8 S La3 o dgraﬂng= 400nm

cé_'““ﬁl——f ul .‘.l éjj 3 Q‘ > g o ¢ Esin = Elaser_peakSin(Zﬂ Xgrid /dgrating )
_ . _ 2 2
3 - g Sl o s Egaussian - Elaser_peakexp(_(xgrid _XO) /(20- ))

. . . [ H 2 2
PoPll ol (o) o ol U Egrating = Elaser_peakSIn(Zﬂ- Xgrid /dgrating )exp(_(xgrid - XO) /(20- ))

™ Leapfrog



D

b

i

B

1)

=
| =| 1

2|l R R m

‘\I\I\IHI ‘l
(nQEGISE

sdabin B solerien lahlsn bsy5d Gl (29,5 Dot Slts (1) JS8 )0 0,5 (o0 )3 (o 2 3590 00D

£, a0 Laser Field Intensity @ %10 <10° Laser Field Intensity (o)
E
5
=
B4 N e
= N £
By j“ Vlv g °
2 Iy =
EO ﬂ'\‘[ M ]
- 0
£0 02 04 08 08 K £ % 0z ok o6 08 4
Position (m) 100 Pasitian (m) %1072

Inte nsity [arbitrary units)

Ll

v v W|||||ﬁwfl|lu'|)vw¢' ﬁ NW

(9 = (gt —T 9l — gt — il caliBes gla iy b oglite (g5 ol (V) S

g9 4w bawgs (2ol 5l Juol> )3 IS (651 praizmen 9 S0

5 Oloy e gy 2SIl 555 092 oY) JSU0 50

(mgie ol Sl SIS @je 50 35 se oaalin (T) JSb 5l a8 jsbilen 3gd oo snalive (soleidn (Wb bl
oS5 9 ele) 4 S 00,58 g pitle (19S5 D90ty 9 Sl i S (o) 4 S (gl (g 5 (g8
oo Dl ysd 992 5 el Ly el (el a0 03 lasgie CusBge pgas )0 )00 ) (LS e 5o sla S
Oles 4 S (gl (ggims 9 (o9l (ogim I sl U5 (6551 sl Sl 93 Gl Sl (oS 5 g e S 0
1 JB Sl g0 4y S (5500 2l g ol S 55 e0ley Job p3 S il o S

0-g)

Particle Distribution i istributi —i
21000 2 1000 Particle Distribution -0)
E] ]
o T
o &
5 500 5 500
5 d
£ 2
E e L
= o 2 4 8 8 10 = ' 2 4 [3 8 10
Pasition (m}) © 108 Position {m) 10
. R L
«10”7 Average Particle Position Over Time N . o (T-w)
3 . =5 ; «10* Average Particle Position Over Time
- — L
E - U L~ -
c2 £
2 c
5, Sos
4 g
o a
0 200 400 600 800 1000 a
Time (steps) 0 200 400 800 800 1000
Time (steps)
Y-z
_ Total Energy Total Energy (Y-
2 52
B &
c o1
we S
2 E
[ Bo
° = 400 b 0 1000 0 200 400 600 800 1000
Time (steps)

Time (steps)

Number of Parlicles

E

[AB-1)}

Particle Distribution

z 4 6 8 10
Position (m) x10%
(Y-l

3 «107 Average Particle Position Over Time

— — — ]

T N} 1J'|_.'_TJJ — = T
=2
c
=]
34
o

0

0 200 400 600 800 1000

Time (steps)
Total Energy (-

53

=

&

2
52
=
o
g

0 200 400 600 800 1000

Time (steps)

b oooolid o lagyg SIS (6551 iz 9 00 5 Ol o (200l Ly i8Il 0 jg5 0920 (V) S

.(Swslf -

g T ool 0 owginw il wilize gla b LBy 5

S5zl g ey - VP

JSL S ol s by il sla Llis s 5l s S SUles (o)) sbonimac it sy 4 anlllas oyl

Sl g CamBao b Oy C oSy mieh 4 yaie (gmigiens Wb

ookl aS” was oo lis (gilwans mls cwl asls

U5 53 2815 5 it L 35 mnlS olly s e 3 035 g L3, 5 (23 Skl S 355 e St
Gl s cdls 90 sl (S 3l oS 5 g g ol el Ol 4y i (6550 Jlasl [Sike a5 ool las |

VA



b 5 o) ol adgi b b e slacs jlid cd iy Lol oo olyd 4 50l 5 (6551 Jlal coge g 00l
A L g i Slidion g o ( Sih s1e0) 5 50 (6,9l ol 09, oe Sl (G xSlgs (sl sl
é.’>|).o - W

['] A. Ody, S. Crisp, P. Musumeci, D. Cesar, and R. J. England, "SHarD: A beam dynamics
simulation code for dielectric laser accelerators based on spatial harmonic field
expansion arXiv:Y )« V,V) €Y +v) [physics.acc-ph], Y+ Y).

[YI N. Schonenberger and P. Hommelhoff, “Dielectric Laser Acceleration”,
arXiv:Y« «A,+Y4eAyY [physics.acc-ph] Y+ Aug Y+ Y.

[¥] D. Cesar Y, S. Custodio, J. Maxson, P. Musumeci, X. Shen, E. Threlkeld, R.J. England,
A. Hanuka, 1.V. Makasyuk, E.A. Peralta, K.P. Wootton & Z. Wu, “High-field nonlinear
optical response and phase control in a dielectric laser accelerator”, Commun. Phys.,
Vol. Y, No. Y, YA,

[¢] K. P. Wootton, J. McNeur, and K. J. Leedle, “Dielectric Laser Accelerators: Designs,
Experiments, and Applications ~ Reviews of Accelerator Science and Technology Vol.
<4 pp Yoo YT YN,

\Al


https://www.worldscientific.com/doi/epdf/10.1142/S179362681630005X
https://www.worldscientific.com/doi/epdf/10.1142/S179362681630005X
https://www.worldscientific.com/doi/epdf/10.1142/S179362681630005X
https://www.worldscientific.com/worldscinet/rast
https://www.worldscientific.com/toc/rast/09
https://www.worldscientific.com/toc/rast/09

fri| it
S| I f

- . I‘Mmm“

72 O [me
ol 21|« = Riaml

30 T (99 5 SN 43 S0t 33 4>l (5 Jlwdaniy (5199 GENESIS1.3 413810 3 (o yluis!
(171 : Wlio uS) 3 01 g3 4l

"50lgz (tlyso (ol T gould 0L 8 T (g2 galio (adlid ! Bdg poli o (a5 Anbld
Olnl eOl e iy (xS (65 (pige 00Stils )
Olrbkoldesedl 55 Gloslo slatus (1538 5 pole olfiagiy da oLl 5 S5 oaSiingsy ¥
Ol Ol e sting St olRANS «Sigigh g 5] eaSimgsy ¥
odS

5,90 GENESIS V)V g5lvar s oS 5l eoliul b 35,805 axb ,0 (FEL) ol31 59,5801 55 o ,Shee ¢ idgh ool 4o
So,L i Sy CLYLED il slign i el 8,8 8 i lsel g )
as N A UL‘“") C.:L.: el 00l 3 Q‘)T ‘)5).«1” )).»J [JYER éL»_w‘ U‘}" 5 (1 0_12,10_6,10_4 m'l’ad)@jf.i”
o Cl (S8 iolidl g oad Olgle YD 9+ AD 4 lglKe V5l el g ralS el (65, sligy il
cqzl, GENESIS V)7 a5 (YU jlael (6555 Olowlne b (g5lods mlis 388 Slozen o)l o y0 1, (il lg
S99 29z, badl plaes oo lid 5 ,als Sl3T el slay sl (g5lw o yo 1, ol do g os,S .m;L 8 eolaul
a3 o BLIVL 000 b 5 0l5 (5595 @l iluaing 9 (b sl

5,005 5,9 elbe ¢« GENESIS V)3 g5loacs celosl g5 o Sakows (g5 50 sbign 0l 59,58 55 1 guuds” olels

Validation of GENESIS 1.3 Software for Simulating the Interaction Region

of Free Electron Laser in Terahertz Range

Fatemeh Tadrissi’*, Naser Vosoughi’, Shahin Sanaie Hajari’, Farshad Ghasemi?, Amin
Sadraye Javaheri’

V. Energy Engineering Department, Sharif University of Technology, Tehran, Iran.

Y. Research Center for Physics and Accelerators, Nuclear Science and Technology
Research Institute, Atomic Energy Organization of Iran, Tehran, Iran.

Y. Laser and Photonics Research Center, Shahid Beheshti University, Tehran, Iran.

Abstract:

This study investigates the performance of the GENESIS 1.3 simulation code for modeling the
interaction region of free electron lasers (FELs) in the terahertz range. The effects of energy
spread (0%,3%,4%) and emittance (10~'2,107%,10~* m rad) on saturation power and gain were
analyzed. Simulation results showed that increasing energy spread reduces saturation power,
dropping from 2 MW to 0.85 MW and 0.25 MW for 3% and 4% energy spread, respectively.
Additionally, higher emittance significantly lowers saturation power, demonstrating excellent
agreement between simulation and theoretical predictions. These findings validate the
accuracy and reliability of the GENESIS 1.3 code, making it a robust tool for FEL design and
optimization in terahertz light sources.
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Measurement of Argon lon Beam profile of Multicusp Kaufman lon
Source Using its thermal effects

Mohammadbaghery, Faiyaz **
V. AEOI, Nuclear science and technology research, School of physics and accelerators,

lon beams department

Abstract:

Measuring the beam current density distribution along the x and y axes with the aim of
understanding the beam properties and how it behaves can provide appropriate information on
how the device works properly. Measuring the beam dimensions of the Kaufmann Multicusp
ion source used inthe MBM ) « + device is very important to know how the beam current density
is distributed. Knowing the beam dimensions is important for sample placement, for ion
implantation. In the present study, we are looking for passive measurement of the beam profile
instead of active measurement; although in this case, obtaining the results is not fast,
nevertheless, the beam profile is obtained with high accuracy and resolution and can cause
relative and reliable low cost measurements at the same time,.

Key words: beam profile, thermal effects, ion source, argon ion
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Investigation of the Effect of Faraday Cup Material on the Secondary

Photon Production in a ¥+ + keV Electrostatic Accelerator
Rahmanabadi, Tayebe ', Feghhi, Seyed Amir Hossein ', Yarmohammadi Satri,
Masoomeh ", Jafari, Hamid ', Sanayeh Hajari, Shahin ¥

Department of Radiation Application, University of Shahid Beheshti, Tehran .}
Physics and Accelerators Research School, Nuclear Science and Technology Research .Y
Institute, P.O. Box Y¢Y4e-AY1 Tehran, Iran
Abstract:
The Faraday cup is one of the primary measurement components in accelerators, responsible
for measuring the beam current and stopping the beam. To assess the necessity of shielding in
the Faraday cup and to determine the appropriate material for radiation protection
compliance, evaluating the radiation dose generated around the measurement device is of
particular importance. This study examines the effect of the Faraday cup material on the
radiation dose resulting from secondary photons emitted during the measurement of the proton
beam current in the ES-200 accelerator. The Monte Carlo code MCNPX was utilized for
modeling and analyzing the dose of secondary photons. Simulation results indicate that
aluminum exhibits the highest radiation dose, whereas brass demonstrates the lowest radiation
dose at all distances from the Faraday cup.
Key words: Photon dose, MCNPX code, Faraday cup, electrostatic accelerator, Faraday cup
material
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Threshold Target Thickness in TNSA Acceleration with a Picosecond Pre-
Pulse

Somayeh Rezaei'*, Mohammad Jafar Jafari’
V. Plasma and Fusion Research School, Nuclear Science and Technology Research

Institute, Tehran, Iran

Abstract:

The presence of a laser pre-pulse with low intensities (less than 70t W/cm? for nanosecond
pulse widths and less than 107 W/cm? for picosecond pulse widths) is a critical issue in laser-
driven proton acceleration experiments. This pre-pulse often alters the characteristics of the
proton beam generated by high-intensity lasers. In this study, the interaction of the ATLAS
laser system’s picosecond pre-pulse with micrometer-scale targets has been investigated using
fluid simulations. The spatiotemporal evolution of electron density and temperature has been
analyzed for two target thicknesses, 0.5 um and 0.25 um. According to the results of one-
dimensional fluid simulations, the optimal thickness for this laser system in TNSA (Target
Normal Sheath Acceleration) experiments is 0.25 um. For thinner targets, the presence of this
pre-pulse leads to evaporation and deformation of the rear side of the target, which affects the
proton acceleration performance. These findings are essential for optimizing thin targets in
laser-driven particle acceleration applications.

Key words: Hydrodynamic simulation, Laser pre-pulse, Rear-side deformation of the target
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Measurement of Argon lon Beam Dimensions of Multicusp Kaufman lon
Source Using a Moving Wire

Mohammadbaghery, Faiyaz ', Grayeli , Alireza’
V. AEOI, Nuclear science and technology research, School of physics and accelerators, lon
beams department

Abstract:

Measuring the beam current distribution along the x and y axes with the aim of understanding
the beam properties and its behavior can provide appropriate information on how the device
works properly. Measuring the dimensions of the Kaufmann Multicusp ion source beam used
in the MBM) ++ device and knowing how the beam current density is distributed is very
important. Knowing the dimensions of the beam is essential for placing the substrate for ion
implantation and ensuring that a uniform dose reaches different points of the sample. In this
research, a moving wire device was constructed to scan and measure the beam current
distribution of the MBM):+ ion implantation source, and its results are presented.
Measurements were made by reading the beam current distribution along the wire movement
axis at different plasma discharge voltages. In addition to the Gaussian distribution, it was
found that with increasing discharge voltage, the ion current in different points and
consequently total current increases proportionally.

Key words: moving wire, beam dimensions, beam current profile,
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Design, Material Selection, and Geometry of the Exit Window in the Omid
Medical Linear Accelerator in Electron Mode

Yazdani Najafabadi, Maryam""', Mostajeran, Maryam ", Fakhari, Yaser'

Yazd university, Physics Faculty, Department of Fundamental Particle Physics L)
Science & technology town sanaati, Behyaar Sanaat Sepahan Co. .Y

Abstract:

The medical linear accelerator in the country, known as the Omid Medical Linear
Accelerator, has been localized by the Behyar Sanat Sepahan Company and is used in medical
centers. To enhance this device, it can be redesigned and modified for use in electron beam
radiation therapy. Electron radiation therapy is beneficial and safe for the treatment of
superficial tumors. To achieve this goal, fundamental changes in the structure of the
accelerator, especially the design and construction of a suitable exit window for electrons, are
essential. In this study, the appropriate material and geometry for the exit window were
investigated, and the best material and thickness for it were selected.

Keywords: Medical Linear Accelerator, Omid Medical Linear Accelerator (MeV6), Electron
Exit Window, EGSnrc Software
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Study of Diffusion Welding and its Parameters' Effects on the Dissimilar
and Similar Joints used in the Fabraction of the Synchrotron Copper RF

Cavity of Electron Accelerator
Rahimi', Araghchi’, Jahanbakhsh"

V. Iran University of Science and Technology
Y. Nuclear Science and Technology Research Institute
v.Shahid Beheshti University, Physics Faculty
Abstract:

Radio Frequency Copper Cavity is utilized to reach electrons to relativity velocity in accleraors.
In this study, to fabricate the copper cavity, cu/cu and cu/ss joints had been examined in
different conditions that are related to ultra-high vacuum. A solid-state welding method,
diffusion bonding, was the way of creating cu/cu joints. The final leak-rate of diffusion bonding
joints was Y, x )+~ mbar per liter second. Additionally, the acquired vacuum pressure was ) A
x\ +* mbar.

Key words: Diffusion Bonding, OFHC Copper, Ultra-High Vacuum, Taguchi Method, Similar
and Dissimilar Joints.
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Heat transfer analysis in the production process of 123Pd radioisotope with

proton accelerator using numerical simulation method

Hashemi, Hossein', Tajik, Mojtabas', Mirzaei, Mohammad ¥ Yousefnia, Hassan ¥
y. Damghan University, Faculty of Physics and Engineering
Y. Nuclear Science and Technology Research Institute, Agricultural, health and

Research Institute
v. Atomic Energy Organization of Iran, Radiation Application Research Institute

Abstract:
study of cyclotrons in the production of radioisotopes is often interest in solid targets.
common':IRh(p,n) '+iPd interaction in a small cyclotron is due to the high cost of ':‘Rh target

IBA). Temperature distribution of the target under high-energy proton bombardment using
COMSOL program capabilities and MultiPhysic tools and SRIM code to simulate geometry
and heat transfer, It can be a useful model in studying other solid targets using accelerators to
produce radioisotopes with high yield.

Key words: Targetry system, Thermal conductivity, 1%3Pd radioisotope , SRIM Code, Comsol.

1Yo



1doddlo .

Odg3 5 b Ll aS > axias obgS Jlas yasdass glylo el glatua Sis slacsgisplgaly ol o b yusyleys
3,90 Jel> Blaal o Clel baogigpnlansly cpl adsi 1o 19,59l 3l oolaiwl .00 5 oolaiwl leyoz,b 1o olieS Slojsosls 5o

L o ey Sl g et (Joslaaize ol 5500555050 FRI(d, Y0) P 1S ey a5 >

09590 & S RN Bua b 5595 (23S0 10 3L Culbes b Blaal s Shos ool 52 09l wilso (959 2009 5 9Sns
b Lol 558 0 3155 5V b HIRN(d, Y1) PP adgians] 3,5 5 0l > 5 65l 42,51 ol 4810 19 e

. . . VY . . . e . - .
walss gt ol 5 anse pilies P Gile s 5 giloliz Jolie (b 50,508 w2l slagsisnlnel, as

Iy ]oy

3 COMSOL a5 13810 5 oYL slacalils 5l oolaiwl b 5,515 5590 leoucans Ban 5l Lo &35 v om0 o 1,8 oy
Dy op dasle (63368 j50 4 polie Ol > JlEl g awaie (55lwand jslaie 4 SRIM o5y MultiPhysic olelas

el 23,5 13 o 3590 Bum 00,05 9 TRA G slal 5 0l JEl oS 550 0byz sla el b anllae

)UU»”Y

FGa MRn T asl Qlossplss), ads s 65,8 Y-MeV cyclotron (Cyclone- Y+ IBA) s 55l
IJA dgd=> 40 (5‘“"““')"\'“ (5‘)“-\‘ o..\.&\.\ul.w: U"‘ 9”)”01")"’ 99,0 )1544 A.al}d‘..\!b‘ l; \A ‘\A ‘\Y’ ‘\\C ;\“ﬂl ‘chu

.x.Jy JERNERT ‘_,’_'>|).L: ‘_gl)_g i (_.;L&su‘l}” .e)b )1)5 Y-Me b Vo ‘_;j).iloéa..\m o l'°0955}1 ‘_gl)g Yo
o904 Cyclone- YA IBA i (o 1Pd s sl aelrdlaal gun, Sy 0 lsosxy i slaailS gigs0l)

glis)l g Vo Cm Job YCM oo 4 sl alaie Ky oaiS e Ol JUIS olsie 4 baall b ojlosr K ol puediiy
e alaitagelas LY+ aygly b o JUIS 053 o 0015 5,5 ooty g5, RR (ham oole .,ls )18 (635 ye i ,o YMM
390 Vs s 5 e O 51 3YL LS L Y+ OC slos b T baallis )b 5l s o b peediiy )0 e Lol Gos &

b 5l s Gl Jus jebimen (o g Gl (V) JSE)AiS o jgue uodiiln Ba 0duS SUs olgie 4 aads 2 VA

YY1



R INC31
B U R XUy [4 4,

| H ‘ }V I ‘ R ‘& | Jeino | 1o I gyl PH-FO _ 8 -
SI0/81 =114 |2 @ | tves Blireuners

o9y 99 ¢lp Oyl sl Sbs)l jekaie 4y pols SIS .0sS e sdalivn (6 —z(V)USL) [0 1) 0aiiS S plvw 5 Bun

255 0 )18 aslllas 3 90 028

©
Tre-05 mh Seraox Tompraaus {13 .

(G2guiladS ouliS SUS Juo 49 Sligd Dan SO g 518 id
SULS id ol

H

Eada¥agat

3 led () il glo 93 SisST g,y 4y dulBu ¢ (6 5milisS Joe () wl>Bun g pwwaliy (¢, ) SS
St Jao 31 led (550) cmle g 509 Blaal sl 0,8 Joe Ba (5 ,0) qruwalaie b Bos Juws

doleBus g, XY
Voo B0 ogam )0 (o aldy (53, 2 (larids S anTd (b o Bamesls il 6256 slaptas (b
Calied 05 (et Siolejllangs wilgi oo o Bl 5 eaimalisish il Sl 4 Bascalis oS 0gd oo 5,50] ey Soe
Syl S Slg 3f oolisd b ! 55515 O+ 5 V) Bt & e Loyt 450 gl 5 090
MeV 5,51 SRIM o5 3 oolaal b [0-¥105 5 o pns TAlYS § SRIM (glaaS 51 (6 1u50 100 L bnyg39 0 aSG byl >
2 el Ban 655 Bt degerme 0l ai8)5 Sl ) (ARSI IPRCHRIE YRS SHTVNRNE &
DS o odnlin VIS

AR



{ R INC 31
= il e g ‘ Ol gldwmd Yuilpais ]4 @4

Jeino | 1o I gyl PH-FO

G lIIIlHI,
uLnn !HIAI‘

— D
Y= ﬁqq ~4th1-. - =
|
\

Ael>Bun sl (655 )b i acgazes (V) S

mul‘su&,s FHRA

).b) YMMewbes LvAI 43)9 ‘bj—’*'gs" Ao uB’Sﬁ&S%P ASJ)Lv LS)J"‘ oxals u‘a...c L JMJJLD.A L Y- umwbr_.a

@LM;JB),«SJ‘ C\l}]A B> 6‘;» Jﬂ‘ ‘u.uj./o 9o l.v u.a).u)day as .)9....4‘59 ooj..::;é ‘S.Md...ma RV oo..\....S‘v\)u‘y.c L RS

4 )JS..I;:D‘ wliw ul.,.;ldl.a“liya‘_e_m A gazmo Dgud s0 > b ((_g)'L..JI.\? .\;.lljs RRSIRVEIPE S Wdu%ysﬁl 5
il oy LY MEV g 5elSis )55 5 10 Baa b 3,5 o0 )18 (65lwSis (Gl (maedidy 59 2
LTargetThickness = adal, Loy cnlsi b 9 YV oasgly (Y — 0 MeV) adg ol aigesylosgasmae

23,5 o dwline SRIMUS Loy Goa ,5 by, s L Range X Sin(e<)

Oyl Jl! g bowlawlxe V.Y
Uas 590 Sl 5 Ial.qd\)o ----- "Rh WU ey ;2 o 4 'Pd oJgs ol b oals Glaal jo Les a5e5 anlllae

Iy 059208y plRe sulaBan ;o Lo pSojladl Julo wilgs oo COMSOL aolzasliy ‘&ﬁu&u}\ BUSEY
=35 2 COMSOL wiliy, olic sgazeyloll g, (ogeiciz wlly Slulzs cnl )5 asles 0,51 p95as
B8R ) 2090 Lt gis Shdsleai i Bue 5 sslrBus Sgummelides Jowgd o mhwsle S L0
21 U RERWY, UY=L RIS O E SN S e 55 oot leS e S,

L 059 00,95 p (b suciolnl coxbaw iale S5 5 waslecwas (V) 5 (\ Yy, 5l eslail LV /YF XV W /mICT i
YX V7 gonelade (Makal, bwgs Seigpnol o Jolawmli £+ 50 Fo o W a3 L) -CM XYCM ghais 5 oo

20,5 Jol>Jm'.s
k
h = ENu ()
Nu = ~,YvRe"APr% (i)"w )
Hw

Ay cdiogdatio b Sy 00 JUIS i d ‘(

)OM&QJL\_W ‘:)‘Pw‘.\b k ‘( )A-J)‘PJLM‘W)_J h as
‘(F) ol b JB> p ‘(?)J;;I 5 sac Pr ‘(T) adgi, sae Re (o Q,aé)m_wu sae NU (M) — s

YYA



thhhhhhi
NOEEE
| amal

Ji _ .
2> Sl ajsSms M 5 Jlm sloo o (Sealins ajofams I Gemdohns sloS C M/S)ol Jlms )l 2 e oo
el 00 53N gaz 5 Lasteaslns (sl )l JUi] csle el 18] aigd o i) eaiiS S JUIS o g2 (slas

n J __ P (Watt) A " o
QC/pyr )= Ao ) b ol 2 Q) v il SE 5
Lo drlxe sl (SOl sle el 1) Jgox
ONER S5 Slessle,s Sl o55ske S osle Gy,
(kg/m") (Ikg)wss | (WMK)Ls | (I/KQ.C")
fmm IS E Y0 e <IYAD o \
YA um \YF-- \FY V- “IV¥ P52, Y
SYO-um | Veeve ¥aA YVY “JAQY pyansl] ¥
ymm
mm °© Voo - i A ol f

sy

5 del>Bas Jaw 90 (gl adsl sl Ve Lesaion b soyial38l o i s o slos Jolagb A JI# b ys aes

) 00 1Y TC g VOA “ClesiSTos 4y i Yo € adglislos b GToaniS (s Jls ot b Lisdsboaiiy o

6V OC0) pyraglogdatais 5lies 5 (VAD C) s «(12FF°C) "FRhGs3alais 5l 5mly Joos 55 o 4o Lalas

YmMm cwl=s b 'BW}HA%Y Sgzg Cdeds dala Jowo 4y s ailil glo 99 Jae o Lo il 38l sl ailil slo s 98 Jae
S e 3l 1) T TC s olaslis eediiy 5 Bud o e ) S el (alo S Sl

Time=30 s Isosurface: Temperature (degC) 3
degC
A 160
— 159.8
151.84
143.87
135.9
127.93
119.96 80
112
104.02
96.06
88.09 s
80.13
72.16
—{ 64.19 m 0
l={ 56.22
= 48.26
led 40.29 5
={ 32.32
=l 24.35
=l 16.39 5 L
Point Graph: Tem| —8.42 o grature T (degC)
. ¥ 3.42 cm 5 T T N
192 Ta 230 430
176 ] 390 160 390
160 B S8 144 385
144 1 128
380
380 5
[} 128 i S,
> @ 112
375
2 112+ E 375 ?
2 H 96| ]
2 - H - 4 LB . 5o peas P . 370 . 10
gQ(aj_(W) t(S)X—Y£~~~~J_L.M_\_m\‘),|\)e muug})ﬁ;ﬂ\g‘).)\eﬁ_uds.\udsd‘)‘).ﬂbﬂ.]aquﬂ\‘)é)J ‘5.4@‘)_.44
a 3 ]
£ 80 - ] PN _ 5 -
2 365 = ol LA Llad \(Watt)_\ :j/ &\}dﬂ;.u B
64 - | 360
a8 N 360 ast
355
32+ g 355 32l
350
e 350 16, . , L 7w 288
L L L L L ¥ 288 0 3 16 24
0 8 16 24 32 Time (s)

Time (s)



A
fiii] iy
= I

S =
Bl lENEIREE
' =R [

Temperature (degC)

0ALS SUS jgax ;o hedslbaii,Bus
Slaslrla s g9, Loomsjo5 iSTas zlis e 7, o 3l oaisS S w1 2o o 5o g )l (2,8 L
ol oms oo GLi FUSLE,0 1, AYFF TC g VYT TC oy sdsloaity 5 dulrcian Jowss (sl 00iiS (Sisys

Sles (5o pe 0 JBrs Seign olles slp )

Point Graph: Temperature T (degC)

Point Graph: Temperature T (degC)
1500 T 1500 — T T
degC degC
1400 - A 1.24x10° 1400 14 1.23%10°
%103 3
1300 b 1300 [ g 10
1200 B 1200} 4
1100 - 1 1100 i 1
1000 B 1000 | .
[=)
200 B 0.8 E 900 |- i 0.8
k=3
800 T 3 800 |- 4
5
700 — 0.6 § 700 | 4 0.6
a
600 b = 600 |- -
4
fd
500 — 0.4 500 - 0.4
400 B 4200} 4
300 E 0.2 300} E 0.2
200 B 200} i
100 B L 4
¥ 19.9 oo v 19.9
L
o 10 20 30 [] 10 20 30

Time (s) Time (s)

a5 e shsdslaariy 15 lea(on Caoms) walrun w45 L iSTas (Col, cans)F S0

Sy Azl g e F
5V LA (53gn ol cemlis 55,0k, 128,518 oy 5,90 COMSOL sl asliyy bawgs ':RA sl Giloal
Ban wsid b g ole S Saile, 4 Bassles aas so izl Lol s S5 Slanl gl Y-MeV g5l

=

ol Ay 55 008 SUS i o >l g 0 Sles 4 95 by 9 65l (ley A Az g b adgionsl oo Sy

L) ogarlnsl, sl anl b wans Sis ptusw 10 8l pl  iSesS o5 x> cnl Sla s 0aiiS S5 Jlw slocees
4ol o y959 655l wile o 51 Jelse 5l (i Sppob,a g edle led o S Bamsles (118 YL cdea
40003k Q‘)’.:.A slas )l jahaie 4y i Oldlas aigls lores oS S ‘s"‘)'b 30 Jbew sl b gai )b

2=l 0
['] S.Sudar, F.Cserpak, S.M. Qaim "Measurements and nuclear model calculations on

proton induced reactions on Y+ YRh up to ¢+ MeV: evaluation of the excitation function of
the ) * YRh(p,n)) * YPd reaction relevant to the production of the therapeutic radionuclide

V +YPd "Applied Radiation and Isotopes, (Y++Y).

A



PR INCJ31
i | Ull slbws yuilpais
Jeino | 1o I gyl PH-FO

the Korean Nuclear Socity Spring Meeting May Y+-)) (Y++V)
[Y] L. Silverman, E. Lavie, A. Arenshtam, D. Kijel “Study on production of ) + YPd and

characterisation of possible contaminants in the proton irradiation of ‘+YRh up to YAMe"
Nuclear Instruments and Methods in Physics Research B Y1) YEV-_Yo. (Y. .V)

[£€]]. F. Ziegler, M. D. Ziegler and J. P. Biersack, “SRIM— The Stopping and Range of Ions
in Matter,” Nuclear Instruments and Methods in Physics (YY)

[°] A. Koning, S. Hilaire " Nuclear reaction calculations with the TALY'S code" XII
International Symposium on Nuclei in the Cosmos ©-) +Cairns , (Y+ V).

[V] Holman, J.P., "Heat Transfer Book", p.)+°-Y+1 McGraw-Hill. (Y3V?)

[V] Mateusz Sitarz, "Radionuclide Yield Calculator (version Y,*) MANUAL"(Y+YA),

[AH. Hashemi, M.Tajik, M. Mirzaei, H. Yousefnia., "Investigation of the physical parameters

NuclearScience and Technology, 1-A May, isfahan-Iran(Y+ Y £)

A




ol Jluw jo jguisS jIp0 ozl

@NSLIR BEINFO@NSLIR






