o
ﬁ,ﬁig}nﬁ&g VEoN Olien 0F 55l YT il (Ol S onsy ioms
- DOI: 10.47176/ijpr.22.4.21369

9 Sl Gy b el gl o Al Y ) odaw ol gl (5,81l
I8 S5 cedS p Ol P56 AS ey p

Y . PN Yoo . *y .
s O JUjg‘Y).emA\ﬁ\Mc PEESPRTLI
)‘)‘}?MLLS)‘)‘}?NJVAK}" am\wa&y€}lco‘5‘)§4\

Ol Ol oKl o5 05,8 Y

h.borzouei@hsu.ac.ir : 3y S oy

(VFo)/o0/o) 1 slg dsuns dlys €V Foo/od/V Y tallis Zdl,3)

sl S>

S e i sl S pbaasin coud ol S (55w Al B0 65 s sl (Sl Dl Sl s (O pSS) Jsls S
G b g e oA Sl el Sy IS 1l i 51058 el Y 5 G Sl ((ela) (gl el Sl ) b
anlad mla o BLE 5l (g 0l (Sl gy 55 s g Seslll (Sl (08 sy s 4 a2 e i Gl S ale 56
o3ls 5l bl il 4y me Je Wooo S48 Aol 4y el (gl sy Slamien (pl (il Ls i o 03ls O blE (gday a4 Soliatses Lol on
Lcals Ot (65 5m08) tas (o u:{)L:.G ER L;Ua;‘-)j.a&l.:a\/\‘ o f\}awhw%ﬂﬁjl ok sl &Y 55 s
Gl (6,8l ol il &g (e Ol il o (o (b)) (ol a0 Sl w5 e 350l Bl il (5 S0 510)
55l ) (e gy (S slaesls KS L el sy OLsly o TNONV Slads L da.ﬂ @ S Sl gl Bl il e da.ﬂ o
Bl Ay SO M b &Y 5 sy asll ol (Sleand nSles Sl e 5 Jas s IS e B, L 0SS s 5 s
e Ve gles iy (6 So3l 0L S ey b T 0530 05 (gled @35 s S S et ) Aoy 55 550 B A eilr gl

A L S L et (6 Seslul sles b0, 55 5l S sl

3 %‘ LSJL—.«-N‘*:N—N 4&‘ Lfi"—.'}) cc]ﬁ_m &Lb. eéu\._._:.&))} :\».J c‘-;«aL.@ BJ»S;JA.ZA chJs._?.»))} LA; szf‘ :d»\:ls ‘sLﬁbj‘_}
b8 s

bt 55 B els gbeediysh S 4 5 sl S 65 asdis N

S LS S S8 el S | N T I U T . e
2 035 4 b S e S el S )‘é;ﬁ°ﬁn~5&u3¢w1ﬁ1y@ﬁ‘>@6ﬂﬁw

S U Setart s S e 2 S S s i3 d b S gl i

)objsuu\}u;ubb-o)u.ladw)J‘JonfLSQMﬂ 6)5)154_’ 6‘j .2)12 )lj_g v—’L‘;j ‘-;’f e J}EZ“ Z



¥ 5led XY Al

&ﬁbw;ﬁ;:vﬂ&‘,:‘dwg&}}ﬁd:h Yy

sl ol Coles 4 Culis Cod oSl laay
) B LR B R o N
o5 LUk s Sl 5 b el sl o PR RPIEvE
Sd e o (S o3Il pcnl S el anl lau s
kS Sl ol b Al e s ) sl
Loosle baysls S 51 g cnl o3 S e bl anl Ctla
Olos 4 Cows SIS &Y 15 gy SLSL by
LY 5 ol s sl 3l 1y slanl KU5L dudes
ool e s Al ails WS b gl WL ek lUS
25 g sl odd ol Ol a5 oS S K3k 50
oY 5ol caiS Sl B0 gl 58 a0 Y
IVT o8 (o e 1550 58 a5 Al b 2l

BERTEI™ CJQ.A Sl (6, Sl ) oa dlis ol o
G ) el Gl Gaeee SOESL Y 5
Lla oy edd eslinal ol 8 Oyse w0 Sl g,
ol dyl b oS 0T 5 3 ol o (S a3l 4y e
L 0l (6 So3l L& ol 51 0 S iy 1 Slasl —
Slobee Jig) 5 e Slobe Glaiss 5 Sl oo
gl 08 s ddy e odd a0 5 ok eslinal 4,8 i ge
23 b gl s el 005 (G5lasl 5 Al
Soloand bug ramen 5 amlbee olg Sl o &Y
EPEC N RV RV I S WY Ol 5l e el ol (3Ll
sl O (5, » slasl glaY s asla gt
Copo & Ay o DAl Sl Sled (e 50
BB L s edd Sl Sl s bus Sl
il 0l Ao lis (g 5lwand Sl fol>

05 ot S50 dia Y
Sop S O age c}a.w K S e
quS fL’A” 6‘4.14.5.’ BL b b}?'- B Ls o ko_q.U gD
QMMJWV}&LMYJQJJJS@JSW
o se 35 4 o ol Ol 51O e el L
O ey o5 ol o o S T e By (@ 5 g0)

Slole i S 0 bl Shd saiS S aze T ) S

L] (D) 313 5 o 2l e 53 L (G

S G 531y OF s anig slo S (s L cal 30l 5 L e
S sbS Giopl pln Goae 4l
ol b opl  sdedng glassls S V] 2l el sty =
sl o5 Gl G5 L S ple K S Lpds
XLyl 58 058 ¢l & Glaad 53 1y 555 james b sued 0l
ol Sy BT et Slaysls S Seee 3 S Y]
a Ol 3 1y g (SO Hg5e 55 WS L WIS e S
ALl ey 5 (S 4y 4] e )lsen S AS JUs; (IS
3345 s e Ol ) (S 52t (G a1 ) ISS [T 5 Y]
BERCI RPtC Sa RNE SR IC IO VR PR B - W
03 el ol eslinul Cou (gl sy 5 Sl 5l g s
O oot e bl gl b i law] S
S S e il O3y axl o el (¢S5
bocaze orl el 53 5 3580 058 3 Adoss 5 S S
[f] el Ol of sl 5 1 b &S 5l
S b b 5 S el ool s 5 b
Sl Gy laedis S pate bl 5l (Sl o
(S AaS Dlalab Sl gk S8 S jee S il s [F]
S S5 AL ails (6 S cle gl 5 ol atla
05 53 VL lales Ll e 5 3005 555 03,5 55 a0 3
Oy sty glaediS S jete glaanl S sl 345



\Ang o e b glas 6;‘5“"3‘

¥ iled Y Al

Sl e 53 e eyl BBl ileans ¥ IS
e Yooo anl S8 Aol 5 e Feoo wul Llas s . Sl
ijls)b ol e.,\:.zu @Té&)wbwﬁ&u};ﬁ G|
0 e Fades Voo p3 Voo SLSET S dledd S aze ai

Sl B al ogls

Sy s s &S 35l o1 Sl OLsly e O 3101 4 Al 4
L3S (6l ge YalS dicy o Lo s Ay st 51 aS olags s e
MWels Kbkl g S sl asls ) Sl Sl
oo 3l b Sl I8l cle w s anle gLl
S e ol 05 L5 edd sl U ad, s ok
s S Sl 5l Bl Sud e ol sl
S35 g oS Sl pasiia o sdalf S s
Ol S 0 s 13K S5 0 3 0l S jae 0
o Dl @S S e 3 OAE Hes Loy sl 1) ol i
LS o
o8 S @S o At SR S Sl e S
ol ol el gleand WSk ey A
odd 3l kst o3 5l Bl ol Sl b gileans
AL Bledd 55w D5k YlS Sl sl 5 ol
5oph a8 ekl Lk ol o sl EU ol STy
Sl S 4 Al g b 4 SOl g s S
:@l;wuﬁ@jwm\y@}fx‘z%&ﬁ
Colgs dk pl 3 L8 Sl gLk B s W
A b kot sl oIS s Ll sy el
Slasly b &S sl axlse plagiy ates b oS s
Aedp gt 5 2l Sl S e 255 e el 4 il

D9lsly y

OS5 oskaly ol Jold g o S hn Y S

(ot 0518) bt 51 T ol &8 ol bli win
Doles sl asaS sl Lot B 0T Aols oS sl ages |
R N
v
y=2, ")
rF
Ll ogw 058 (F 5 B8] jgmee X ($3508 g0 Y &S
oslizal 4ol S 5lS ol bt ogw 055 wdin lis
,m;wuwljw&ém‘(\)zbw&sq
UJ"‘ LS r:—skf .))\} \J‘SLQ.;) L;T-;i‘ LS)“}—‘)‘('JJ L.SN DL
S ¥ sl sl Aol 5 e ¥ asl Llas kb ilaans
Olal st 5 sk b bap S an @S
‘g}g"" UJ"‘ DL CM‘ [0 V.,:)\"Ji;)z 6)@4?..\.& Lﬁi‘ CM‘
o 3l S Bl SO e b 3l g0 by s
JSJ*:" U)JLS DL A_JUJL JS‘JJ}&J«J o.,\fu.? k;.wbd.:%
sl 0 oS LS Vo (sl SLlSET S 51
Al eslinal Cus Sl el gl e Jue Voo 3 Voo
L kalyon & (9353 55 Sbsin O age 80050 o
i s s 1,08 e O 056 5l s ege s

PG S S VP U P G S P K P RN Wi J e

\. Zemax



¥ 5led XY Al

T ) & 95Y gb r-:h‘,ﬂ deseo (295 2 gola V¥

1200

)

-
o
o
o

800

600

400

Intensity (W!cm2

200

-5 0 5
Width (cm)

(=

W/cm?

1400
4
1200
2 1000
800
£ o
600
2 400
4 200
0
-4 -2 0 2 4

cm

i)

Wl ol S aze 5 o sie I B0 C3L 3 Bk S (555 2 oS anl OB 3 Aty L8 S T Al (luand (D P S

.c,_.Aa.x.:J-s,wu‘;ﬁudjjs\w;@@j}:j@};tsmﬁu;uQ,us)\?')(g)

055 ot 1T &Y 5 el gl (g So5lul X

Sl fagy bw g
Sl ax LS Ol el s ot 4] canlsd (S5 s w
SIEls3) wny dir Sope o L O WJsene Lsb w4
L (plad) ayp o355 b agm U S PR B COC R v WA
el (S by L gl gl S e e LS
G20 SLSL s 5 s oS B i Sl 2l by
Bl b glaied il g S5k sd e sdils
23 o e Cuslie glidnd ke [V] AL b
s S aslie G g 5 Al DS Ll
e sl latad dgl (Sl s 5yl
oA 3G s (e AY=40) syl 1y bk ol
S I P e
Gl iy Jases Ll 2 3 Ll (g 80k Js ol glais
Sop 4 by el s e s e T IV]
233153 L 5 2ol e Hler las hd (O1) gy o) S
it s b e s Yo Ll s b S 0l &y
s Sl e Ll s olg JIB el

b AY 5l CldS Gl e s e

ekl G 3 L S S e (Sl Ay s
LS ol 3 58 sl G55 A0 G 5 ol S jate
St ST s el sds bl Slegs Sl
B S eSS O e ) 058 2 A e
S cly G 53 &S ATl sl sl ze Sl A
Al ks 5l EU Suioe b edd e, FOUSS
et O3k 5 Gl O e v S ln L Ao
o Wl cle fli.\.a S glax 48 a das e Ol
Cob oy oots Slol S 5l Kol gl Sl o
05 Sapls o b S5l A0 Ol sdzenls L OAS 55 55
woks atle &yl mlan (gt B 5ls S 55 35 e O
o gl o)l sy Sl S plaler Cle
il Ol ol ege 31 &S 4] 3l ced a ices Sl
g aul 08 5l bt a5 L e AL
o5 3 S S Sl s 4 ol slalls
ey Coand 3 350 0 S5 AT 00D S e o Al 52
LS m ke Slasis &S el = Sl eslizad L
oSbess be 3 S sy 4wl 058

el ol (g 5lanss



VYo e i ot gl (g S 10

VSJLQ*:""* 4.1,.

anlsd 038 o (olstl (gl ety gy S IS s i L el B Sl ity gl (0 5 5 gled (D O IS

L1y ankd b gy el 51 h [4] ol ey Sa
s b LS e (610 OLES S S Slamr 3l (6ol
5 oe3S Iy 1) cole Slasie e Llgn (S5l
oSNl iy & S s S b |y bl ) ol
Lol o onls ol anked (1Sl 5 Sl oy,
Oisn ralasl ol 53 ol (68 o3l 3l s BLE (23l
sl ety 3 |y andss alal cxli gl

o ld Oly Szl B by e Gl 4 S0l
IS ol aakad mlan LG o) el elnl L3 5w s
Cews s Bl Gl e Sl 55 S I
by Ol Gy b ol sy Slol Sl Sl el
A sbresls p aege Ly Ky a5 e edliial (S gege
S8 Ll s Ol Gl a5 e 03ls (A5 ankad bLE
O ool o beosd a8k s S5l Ly, glp b
(02002 08w G Sl b ) e Ras e a0 16
g(x,y)=z,+#[(x—x,)r+(y—y,)r] 49)
YorXe 5 55l dsy G AL F (A5l 4y, sUg S
Yo Xoo glaaasiie o3I s 551, glaaasiie 7o
Sl Sam s p psa oK axlsd s S w20

Al Casy B Ll (1) w5l e e

sl 0 sl

o355l &Y 5 sy banl 08 et 51 iy T O
s ol gl (8ol i ol s gk
s 55 e oS Gl g ] Ay &S il
235l GOl Gl 5w S S 2V aes il
ilosl dadad (g3l LIB 2, Ll LS ] el
IS ol dakad 0 IS s s ale W8 Ll s )
NGIU S I A Cpe ) PN RGNV S SO ST PR RIS
(il ke mho (St s Sl Oledl Gl
Ohess wOsesl 51 S A 5 VT 3l ssx s ge0ses]
(o 53 el el O3] £ S S el S
b ool oo 4 Kol @3l b auy mao
O b s 3 by Olen jsb a5 edd 8 s
by g oo LU ol [A] 45,8 o Ko ankad I e
S Dlastiie 5 Lpd e amlowe g3l Elie glagn ;S
s ol S8 L sde Sl e a0 BB
S (Ble ) axdad o bl 51 (6345 sl slad Sliatsie
LU blae bla clase bosdel covs 4 bl ol 355
alie ol antle OF g5y 5 ankd S > b i 4w
Gl ol sl s el glas U X pd e
Bl e b NSl e S e sia we s oS
Do ol (pl G Se3lhl iy sy S a4 &

\. Comet L3D



YEJM g"".ﬂ?

ﬁ,ﬁbbﬁmﬂj&jéyﬁr@‘ﬁ|m‘&35ﬁdéh \And

1000 800 600 400 200 mm

mm

[

T T T T
1000 800 600 400
mm

200 mm

<l

&\ Ji“.}) b&j‘bﬁ%j) Jl)\fu\:.»u)&:;-\ (Q)jv.{::._[\ J’L{j)o&_ﬂ; .h.w}.? A_X.Jéﬁfo)‘.b\ LLLJJ(;LH) VJS.-:

Ols © Vs 55 a5, 05058 bl 55 (Z 4 50) s
a0 b5 e L YO L 8 0l &gy ool 0l o3l
02 e Gl Ol Gl e By S s
Il 4 Sl blo 5 et (g, 8ol blo o Gl bl
sl QAS 338l 2 e e S e e e Y
RGN U C I LIS NER I S G
L 7 ddl g 53508 SN m e :0ke S Spe 4
Sl 85100 s 58 o o 28 Zaot 5%l 5 Znom oo

] o 41 23 Al

)

q
N
1]
_
Z|-
M
=z
—_~~
N
=]
o
3
|
N
8
S—
<

5 e 350 53 (Sl Gy 3l edel Csa BE ) e
Lo 53 LG ol as) Al Al oy de® Slie
0w S op S 3wy B3l lp A wds h
O Sl i A e BB slas )l oS 4 ls S abe
el M o S
S| oSl 0l (5,03l Ll ) Y S
SN Y s e e 0L ) e s YO Ges (5SS
L 3l o By oo T blze b bE oz Ad3e OLa
e e atla 8, Al o &S 4SOl s e OLES

ol S sl Ol s b LT Ly L S Ll

\.MATLAB



VY e i ot gl (g S 10

VZJL@.’;‘\'* .u?

Al WY 5 e dlog glasls 65l A JSS
sl Bl amis S b |y Slss o SKn 5 a5 alals 23

aslad CE"‘ Jbyi Sy Olse 4 1) ain QTJ.! Ssee L3

S
3y gr 4 8 SOl ol anwlwe slag sl 515l B, Lo

=_z49|, *)

5.)_5,::‘5»

9

ool J)J&- BL MYJ{) Cb—ﬂ g_,.:.\l dUa;- d.wubu GLI.:
by e gy bl ple o8 das e DL b ol o
+\O/v bﬁ) dl.;.)b‘;u:ﬁi H\Y OJL B .}a.w):ﬁ )j.k‘\..’my\.:: aslo
Sl Slosl Gl 4 cod (o @S L Obsly e
ol antle Ly o Sleyl Sl 5 Glssl LGl glasls
R O R =
53 0ds Bk gl 4 s slag s Ak S Ol
Ar s S1ass Sl 6K bolKe L3 anl g8
)‘ PR v uL:)L 6@).:;: J‘;‘-’ w 6‘
Yooo Ls_:).:LSA.L&L‘?L"Lﬁ‘ kﬂ-l Ls\f‘ﬁjﬁgjld"‘)b @.\Cld—w
Jol 48 05 e o 21 STy Sl Ol il aiy e L
o gl el Sl dol s

@‘ﬁb Sl Bl il b

Sbﬂ&b@c))w\ﬂ .bﬂb@b}’wﬁ\“ J_(,.Z):a.l..i

M)u.)»»c)ybé:ysbu\

Loy 4 sle Ty 25l b JLa N O 5 &S
5ookd ale mhaw Ly, bE Gn Ol e 0 Sle
o pl Sl ol a2 Joe VMY LT e
wol OF sy S & (I 0L LY 5 el 5l st
(cod gle) B3 (Sl gl 4 558 el
a2 e sl Golel Ol i glast alsil o
3l bl 5l ead ¢ Sesul mla s see Gy b Sl
b gl Aol S s glast as s s e 0L
S Sl gl 6, S o3Il sla iy 3 Sl S 50
2 2sme Lo lan Sl (6 Sejlll oS S ate
OF a5 o Gyl o b Sl Coed 2315 b
boaY 5 e ood glat a8 o e b sl
sl Gty Sl S eIl glaesls iy b Ol
S L gkl e bl Al
5ok il amio G b il ) Slaws o 5K 5
oy 48 bl Ulse 4 amio (pl noses sy
Gy, Wsles 3l 0Lal S B3 L Sl oo dles s

:.,\J&g;..ﬂzegdﬂ')aﬁjwjf';j\ﬁ

|+—gj+ gk )

oy
s dﬂsaju;l Sl Bl e (il il e g
ol 0 o5 Sl rlaws oS ankad GlaosUS 55 ol olatels
wd Oas 5 S ol en @ CEMJJ_ Ssas L3, aS ssd e 0dsd
\,ubsc\a.dduf'éu,\;ﬁ Ll A JSS sl
Aas e OLES
bl a3 e ot sl 03,50 S 4 gl
o Sl b bla ol glaesls 5l edel s 4y Jla 5 Jls
w0 () daly Sl il 5l &S (Sl o ol blue

J‘.ﬂd Cowd & L@_:T ul:.a :L.’J\) 9 ol 4«..31.5.& ‘J"‘Ju‘ Cewd

Va(x, y)—

G 2005_’[ﬁact(i)aﬁnom(i)]y ©)
93 5l el 4ol ol wf;l.:.a S e gl Al sl
mﬁsL;a oalal v.?g_)_,i.“



¥ 5led XY Al

déﬂbbﬁ-ﬂjﬂjéYﬁﬁ‘ﬁ‘Mg@}}ﬁdah YYA

Slg Sles e 3 lanl &y 05031 Oty A 2
Lledl e.,\:.is gi;) ij 6[.&.&} b C»\aﬂ") “ e W)\w
a“ g_)l;)l; )\ o s ol o.,L:.»U)L: 4“?.]" a“ ol o_l.“..:u 6(.%};]3 Lwd

.J:\M)L;‘ >)\>)\j§*>v—‘})l{)>45)'b)l§.ﬂck.~

Mad S laay p Kos bl 13 28 o 558 0 00l 13
35l 5 JolS 058 ol &T S L1 3

Sl & Cod ol b 4y &Y 5 &S Gl 4 e L
Sl sl costla sl 5 Bl sl (gltis wls >l b &S Lol
sl 83ly 53 o5d Jold 1) (g pt Sl G508 48T
STl aS o 5SS 61y S8 &30l o ol
S LS o ol O e Sl Sl g e S 2l el b s |
23 o el Fo s o Corlas a0 Sy S 0n L IS
Sl s Sk Ol K sliad A eyl 3 05 o
SAE w8 S5 e Ve S 53 8, L8 @ 5 65,
B s S Colis STl il sl el 2SS gl8 A
O3k 5 Sl Sl 3ol 03 S b, |y e e Yo lis a
Ay 555 Lﬁjkééjbw@u (e Cle gl
e o e i Sl glallar s e e Sl
s eSS 38,y 088 s a5 el s slag
S o ol o pls S

BBk Ay G el (il Dl 555 Al (sl
s oS jslailen ol ol sliS Ve ISE s s Sl

ol C)b- JLA)T&LJ[}-)‘ 4.@};)}.:\5)5 [GER WY G)js LJJ,JJ‘-SA

e T BY 3 b o8 gl Y J g

£33 GRS HSbe i) Jsl 5SSl s,
Ol e YOV Susly ke VY

Lopss 2SS ool Cows 4 o gl Hlae Gl sl
S Slmer S w5 S8 S iluand m
et sl i gl elie Jlme Olgie 4 OT 515 50

.J}J& odlaul ﬁk«a

25 kb w55 b aY 5 e slas LUl ¥

S5 1S
o5 S by s s glat Ole daly 5ol Coanl ail
23 3 DSy Sy 50 L8 ) el el of Ly
bl AY SOAY 5 Gy S s oA S )
5 S Sl S SeS L e 58 S Y L5
U s o OAd ;8 B S e ileand 1) Ay o)
FRUETIRCS Uy S U SN PSR N O T
23 L DA m s S ol s 5 il &Y
S sy A pl 0 e S Sl Sals Al
9y e g el (al?Q\ S S o3l glaesls B T B
Gl Lsde ey ISl L b S
bl Gl eSSl S et 5 olees 28
2l e Wl ks, Slasie HlW S
sl cole 8 B, cmen Ll Kol a1 Selul
o5 e 3 a5 e 6,83l (Sl s b L
bme 53505 35 Ly pl Sl B Ol S by Ol B
Slor el bas) K Olpe 4 ) e Shess o158l 5
S o s aul |y e g5 Sheed lams 3 Al
i Sk s e O Ry w4 S Gl Pl b
Ly oSless ke 55 slanl & sl 05031 Oledr 4 S

Golwans slad 5l x5 L;lq.'gj Ly s e il

\. STL



AR e i ot gl (g S 10 A FIVIA  SRTPS
% 10*
4 40
250
4
2 3.5 20 200
3
25 150
g 0 1 0 |
100
1.5
-2 1 -20
50
0.5
-4 0 -40 ” 2 55 0
2 0 4 2 0 4
-4 2 e 2 4 Wiem?2 20 g 0 0 Wiem?2
|

(=

L slwand . Sl oy sbesls s, 5l Sy L;J}é\pj.h?u); Gl &y 5 by o 8 ad glasl (D Yo K3

S 5l el QUL 5 dan s 4T 018 53 el (53le 4t DA 35 () 5 el o3 plowil 5 Dpdkoe S L5 SIS 50 S

b S Sl g mio 03 S e L ) ol (S
sl S Ossl 6l &Sty o Aoy A (VU @ dmio oyl
Le glos ool 03V (S o3I plnil 5l iy el ol
OXs S ate b gt (6, S a3l Gua deiw &4l sles
B O1 la glos (3l dmis (535 ekt slag
FP S S oy sl ol B Lo 21580l 5 S e Ty
Lo pl s 6550 ) 5m 5 L 0T sl (206 (555
SeS L bl Sl 4 Oy 5 amio mha gles O 2oL
el 5 oeds an S S O Sl el S s
ol Gaa CE‘" sl S Sl U (6, Se3lil pl s
53 Y44 S b s ) Sialesl S e iy aslsl 352
sa NS s ol el Ol psde o Sl
Oda fmio 3l el 4 S Jles sl 5 LRl Ol
38 ol dm s VYo bl o mis 53 b i e | J'JJ
Llie G5 4l 0 58 Ol w5 Coal ol &S
Lo S 45 Olar sl OBlr i g5 2led 155
O S 5l s el e Bl Yo ssis (gl Ssl5

ol oel O3y 5

o 58 olis il s als |y (5 58, b
j\)gaxi@j)})e.higjjgfg}Uﬁ@Uowﬂg
ol ‘C)a..d S 1o S sl sl C)l;'- ol
Cons K& 55 @) oy OAS b9y o [SAST, sl

;s"""':." ‘5;0)'“3‘ 0
03 g e ol gl S e Gl e Aoy 02
S0 lated l LY S NS b i ) G S e
s e 5 0 ke il b il
SoS 3l (gl s gy mbew e S5 5 S (6l
SaS LS s S edalisl A p S e CuiS s
Loy Glagn S edd adilish Gl6S @ oy B S
3795 4 plisd S ate SIS Bk 53 O sl 4 6
LS Ky el dmbs S s 5 5,5 0 13 A
imis g e SIS O S5 Al 3,8 Ol Ol
YO 53 Y0 ahs ok 4 bkt doda b oal o 5l s
Bl Ly bl e K b 5 e oSl



¥ 5led XY Al

&fﬁbbﬁuﬁjﬂjéy"éﬁ‘ﬁ‘Mc&}}ﬁdéh V¥o

1399

F 130

F 120

F 110

F 100

(=

ol G i 5L S s Ledd i § LS st K (0) 5 amles Jilesl Olodr (i) N S

Lo s SHU Al Y S 0l L s 55503
(2o Mol sl 51 ey 5 i el KL S 5
dmio 535 ol S Bl iz VFe Sl glos ity
G el s sl Aty Ol sl ol L;.AT
L osls s ods a3 55 LKk 8 s 5l ekl s
J Loy OB e e Sl Yo lad 4 o )8 sle s
S S o=l S S as els s Sl b glas
w:goj;lsjz)jjﬁfd):da.ﬂétb}ﬁt&sku)l
s 3S pe CmhS 4SS Sl ) K05 e Bt il
(OLosly s v ) (b gl sl 5 Cd O
AS 3l 4y ot CdS 035 s 3l aS (Sokne
O Ol o @8l 53l oz po O Sk s3y (510 L5 o0
g S S kS 25 e gy Gl el s S

.:jMQT&Lﬁu\:&b&}ﬁluﬁ”p\)

IR ol
fnin 3l SIS S5 il 5 (Sige S5l S5 BT
S e S el gl glealy gl o e e Wkl L)
Ol g o8 ils 5l se 0aSCils 5 OLsls S5 QBT 51 cpioean
LS oS 2 5l sl oo BT 5 5 andad ol (5
o by i ol @l 2 pd e o O b
Somber Gk Cae O 1l G55 6555 -0

el AV N YAS oyl a4y 5558 Ol Sy

SrSams 5 Loy F
W o LY L cwd s cole glallest 5518 ol s
Sl (S iy s st et i)
sacul b Ole gob3 Gl s eals OLES 5 (5 S50
ledS S ez @(Cw)@ﬁ 2,13 gy edd ala b,
s da s O o CdS 5 A wtla S Ll
Ty g ool glallas (3 8 13 0sa30 3550 (St
LY s e gl 5 A (Sl g el
SRSl el Ces Gl 5 el il it
el La gy S das o LIS e o slausls Sl
EVO/V) alusly e EVY 53101 w0 bl Jsb w a5 4 o
O syt LT (sl b (e oS s 0Ll ke
Coge oo L imman g o O o Ll 0F 515 505
Sl (Sl iy gl o3ls 5l s S g 5 S
Sl ol e 5 das 53 (g3l pl S el 55 S a3
53 AE (S3lutd al g g S T 5 0l el Shess
O8LS 55 Sl sl sl Gl 3 gluand oyl
Glomls iy p 5l el 3lwsl S8l A0 s ey anl
S o ilmannd 55l e oy e Sl Yol i
ST 8510 pll (o sla 03) Syl &y LSy
sy il A b e S0 5SS Gl kS 5S
o5 5 gl sl Ole By 4S50 4 aslie ol

Sl (S 3ILl S e S ISET S5 4T s



V¥

o e b glas 6ﬁfa)'|.k5|

¥ iled Y Al

©CoNoGOR~LNE

M Ginther, EnerMENA, DLR, 14, 04 (2016) chapter 6.

J Coventry and C Andraka, Solar Energy, 152 (2017) 140.

A Ghorbani, et al., Renewable and Sustainable Energy Reviews 35 (2014) 73.
A Hafez, et al., Renewable and Sustainable Energy Reviews 67 (2017) 1019.

K Lovegrove, G Burgess, and J Pye, Solar energy 85, 4 (2011) 620.

M EI Ydrissi, H Ghennioui, and A Farid, Renewable Energy 161 (2020) 293.

C A Arancibia-Bulnes, et al., Renewable and Sustainable Energy Reviews 69 (2017) 673.

J Xiao, et al., Renewable and Sustainable Energy Reviews 16, 5 (2012) 2539.
C Bernal, et al., Procedia Engineering, 63 (2013) 591.

e



