Sfpah Suunaly

)

\Yav j:;’li <y Q)LA..; OA U ‘u\j‘i\ g,<.ij:.‘> J:'A}}i -U}m

Y¥MeV ;3" 'C Luw s "N sy Olis Sasi,

Y . \ . v
&;L{u)v\?“j )LSLNM
Q‘kg}j}ﬁlﬂ:&.}l)g&_}:ﬁa)ﬁ.\
;\U@;‘&\wgp”,i;gmjk‘uﬁu;)gg)gzm,;ix

(W48 o/Y5 1 Ll B bl s € VYAS/0 YNV tallie il 3)

oS>

. e

Sl KT Sl esbinad LV =14 glagsls 3506 L3 N oluis SuS|, s axllas CHy (Au) Cis « Elab = Y¥ MeV (5, LN _Susl,
€ ged o ($3, 55 5 O Bl (2l AS L J‘ﬂ\@h&i‘cﬁw&sv_&ﬁ Glaosls 3l eslizal b s (g 86 3lul LEDA (’M?‘” Sl
oslin ol L 5 Sl Jte 3l enlizad U cpiaman A2 s V147 (sl 650 53 TOCON, PN)TC oleis Sast sl s ki s
sy Syl il end sl bl slie b oRislesT g Sl 53 07 b o7 slagsls 834 s SuST (s la Fresco 33l 5 5|
Gollas Sl iags 5 ol 5l fols ot laesls 5 (Sl fesly Sl ol (6 CE.E.» c]z.ﬂ A aglie oo slaesls L Al

Las o QLA i g St slaas gl 5o

LEDA L il « Sl Jde TC Gous PN AL caton —azes 35555 5 0lniS SaS|, 1gddS glashly

Oieils s ol Sl glas, 5 5o Al e 1 S e
GLa S 25 Gl S5 iy OleiS S,
I¥] el plist
Cogr oS S L bl ey b gl Jobe it
A-0] Szl Joee |3 5l glan Sl S es o dalls
5335 >3 [4-V]FOLDING Model 5[V ;0] DWBA
ATl Jas 2 f5e 5 el (Sl dos Jily
54l o s Ldly JKMM el (Glazen ;_sz\,_r
IS Gl S s e Bl S S s

\. Distorted Wave Born Approximation

YURVIIR|
5 il aal 5 baatas OluiS Susl, sla Jiass
(e e s 5 2 e sleien S S U
ol Al S e e ey OliS Sasl,
DT 58 e S5 ooliials s po dis —als, Gla 2iS(on
Slaten (SaSTy 5l eslial Ly La 3l s 85100 5 IS5
wn L s o 2LBS S ees S0 e
Sy Gl STy IV 553 o el (SAS1 by
5 s Sl Skl Lol aie (o a0y OlliS
Olzs St [¥] des (glan gla STy Slos gas



¥l A A

u.uS‘S L;:,.x,«l,,lsuy YAo

IYAYYT ol o 55158 5 plonil & slie

5,5 5l 05588 OleiS SaSly,y Jodljs daie mhau
o S s a3V Fe B Fe ssi> cLlsy po o S
sdd (g S o3l Nage Jla s 0L 5 & s Loy
YYO0 MeV (YV¥ MeV (g5 5 aw 5 g 1So3luil opl ol
a5 K sl lag gl By 5w 0y o5 YY0 MeV
Slestical U Sal doe SuS, Slealws ool osp
Slasls o5 [TA] ol sddelonl 0 Sl Jils
55 Li 4 U ON sla s 0list 5 oluis Sasl,
Jlo 3 OLs 5 Serssy Lo A MeV ol iulesl (65
Jeily slon 2oyl e (ol sl (6 oISl Yo IV
o=l S i sl bl 5 O Sl oy IS (S
[Fe] ol ol acnloes Laazos

pvﬁﬂt&i‘cﬁ_ﬂﬁ;&jﬁjuﬁljﬁ
53V Ne® s > gla sl a5 s JTC(ON,PN)C
YY MeV s> 550 LN LG, ol ol Kilesl oyl
=S &S0l gl il s 1S L s gl
BAs Sy 00 Sls SaS (LS es s shais sl
sl Gla T o Jge olas Ll i gladtoas slixs
Sl eiomen LT ja 53 0l o slaslas
e b el ol planil 4S5 L Gl ol g o5
o3lizal L 5 ol s w0 (Sl gl 2ol ,b conlis Sl Juko
03 A oS GESea  plade mlan TS 155 )
LS SLSaly nlasT ST il Oly e o285
T e 3 Sl 05 Ol Lnesls BT (sl o 48 8
3 ol s glmesls L sdelions 4 (o 3 ahade

sl 0 s lis dsles

&Lﬁ)‘ fb‘” &‘9) Y
S 55 e oKl s b3l cl 4 bgype (slags Sl
AL ol ol Sl 528 UCL olSils O 5 IS

Glod—as Olid s a sl asol 2 5l s '°N S—

\. Fresco

i o &S el VHW &y 50 0 (Sl e el
o an by esmse a5 OLES (SuSly a b e
G0 53 Gl Gt ol 3L [VPV 0] o
sabie pen 4 IV 5 WV ] Gl e slaasaes | il
il glaelKins 53 OluiS SaS1, (dlasls @35 slaesly
55 s el (g Seslusl oslie a5 4l sladuns
TS S Sl Jeily 8L S Sl e ol
DIAT K52 0 05 0 IS & oo (slaesls

Sl e s ite 4 S|, U g 2STy anllae (sl
sdoas Old Sl ol (55 slad g glaea glacdl>
@35 3 &3 SN a8 e B eslinal 550 (gl
oo Ly a2 Son 5l ol S (gl ol
o8l (gl la el an OLSGl s (53l IS
a s Lo bl glaslKons as dal
il s oledbl 5l sl e oS Ll e Sel Ol LS
ol 3 S T s 4 Olesen b 4 03 28 ol
o osli ol O 5l 55 EalesT opl s oS Ll 1T g5
o b s sl S8 @ p b (15 g 3L ISCET
S0P Gl a4 el S a3 A Sl S o Syp
Slap Ol s 6551 DDl V] dies 55 dbo S5, P
oKes 3l osliad b Olosen b a0 5L ST glajly oles
Ol Codn 3 Al 53 553 o 0 3 Conln Soy 2SI
3 gad Sosleaar 15 @35 slaesls 5 DMl Ol o 2L S

S0 slasisl o3 TCCN N TC s s dalllas L
S S ol plaie mlaw oS A5 a3ls OLES YO MeV 5 YA
5 0lisS Susly by e Sl ods S5 i 5o
e gl oS bl 5s LYo ] IRl dyl b 4 bogse 6,503
Sl S 585 bl 3 5 sy Oleis Susl
et N ] el Jsl anl gl Sy o el
Ol 255 ¢l N Olis Sasly, gls whaio lae (o
o Sl e Ll gs LS 5 e ol ax s s
ks sLaaton 51N OLiS SuS|y slaahis mlaw
<Llsy 5 cadss slags =l 53 ™Si, "B L'H, *Be, ®Sc



YA\ YWMeV 53 ''C hu g N ol gy oluwis SwsST,

¥k OA s

sl 65,00 51 Aoy S sl Lo ST ol YY) o
ST s eds cnd slaesls o (sl ool WT 653
aal ) il sl 3Lzl MIDAS 53l 5 5| LEDA
b sl S s lab b oS el e oyl
5 3l Ol (55 plralr g momal il daesls
sl Glapen wiiles (s 5 slacib (S8 e
234 o Jlesl Ol 553,04 Sos el gsds 655 L esls

G = Sl Ol glacib el b oS 5 ol @
Slea Ly O gl 5 e Son y oY e (65,0
ws OLSGl hlasl s el &S 0 (S OV puame
S5t i ge ) st e al B S em Y e (S
S s Sao = RS SV s pai LS (F
(F ) "\de“ s as Laslas sl s OSG

Eow Y

55 el S b, (V) Aaly 55 Wpd e OF 5 Ji5e cilisis
Sl ol eals QLS )Lw)lg.ii

do (6
Y=N;Nr dg(!)AQeff: M)
L;-;LA.? ;‘}b AQeff c‘;JPu— dﬁi& cb.w do/dQ 4.]4.:1) U’L‘ BE
Slady sl N, 5 Saa LSLAVJ\ EINEL A Gl s S
O Sl Sl el O S o (605

LS‘J' o QL:JJ.Léu.A Sl r‘)y ‘JJ”"’“ u;..sv.hfck:ucb.w
ool slons 8o aols] 3 48 gl delone Lasla,ISCET ales

LYF] 55 00 Ol a2l L

Sl el plad & l) dmlows N ¥

Cwd a o ddaly 5l gl S L Sl a oLad &l

Ll

dQ=d—I:l><cos(9) M
r

)‘33 Co-lue

= Uiy G Gs by xcos(6)

LEDA LSl pas (S0 el s (K)) ) s

35d g osls Sd B YWMeV lg (65516 0,5 8K & Bl
slaculie s o (CH)AU Gs as N (g5 0l Sad e
Sy 03> 5, CHy (YOo },tg/cmv) sAu(Ve },tg/cmv)
Slwlsal ¢ SILEDA [™V] ol odd oslizal ' LEDA
Sop g b ol IS 0 oo e ol 6015
RGN °J'-":'Jﬁ'<“:’j)‘f \# )\ &UG_EJA}&UQS/\)\ S (el
Sl Y£ em O ol ks g )e cm Sl sl s s
sl Yoo um L@JT&ﬁiL;GjOmm)\)J,a sle

sl 4 S S s S IKET alasl ool s
Sl KT S0 b G 8ols .l 0 i OOXFox¥o cm
Z_.:Sj‘ LsLAoJ._;.A) Jl oslaal L: RGPS 1 szso)l.).:\ Y40/V mm
Z_MNJJ \"_VtOIT J}J..?—S)\;'-vyﬂfﬁ)}? Zf.fbﬁ 6)‘3})
bl ol 53 358 e S s 3 gee S ISST
AL 1V VAT Gl sl 850 (ol p s S S
=l e VIS s s e iy o 0% la oy S
el 0l o3ls OLES jlas T

Ll sl dator 51 5L, I8T (6551 3lw ke 51
Syh s 0dly 5l Gda e j3 oS TPu-""Am-""Cm Jol
83,0 &Y 53 (5 Ol a5 L [TY] el ol eslanl

wawiwé\fovuwﬁjbjkéjf\ c)l.w)&.«'ﬂ

\. Louvain Edinburgh Detector Array



“Sjug\/\-\l? @JSLSL@JA,A})\SMM YAY
400
350 ]
: _— 12C(15N$15N)12C
300 J !,
] . ENaty ‘e > l ey P TLELEEL A
7% G RN TR R
250 Boe v, & 0 T owmgom
3) g hr t
8 — P(liNa ISN)}) AI].(ISN,ISN)AU
[_1
150 1
100 1
50 ]
[ N e e RS R
0 5 10 15 20 25
(MeV) 55!

9 65}—" U_b' B and Nve

500

450 A

400 A

350 A

300

A 250 4
200 A
150 A
100 +

50 4

4 5l3 5 CHy (Au)g_éJ_A}N‘b1;..,..&Qﬁg;;sv.aﬁ)'\J&b&j}\@(é;ﬁ\w)sﬁ)).\’JSJD

Al gl w5 5l 0 Obey (3508 ) gme

IZC(ISN,ISNPZC
- !
£
L ;ii
4
T }if(”N.lsN)Au
_ N
' e
I
' R
PN, 5N)p RS
2 o ${?
: R s gt

0 2000 4000 6000 8000

10000 12000 14000 16000 18000 20000

(keV) &5

ole SRS (65508 s sms 5 (S5 51 Bl e OV Lsls 53 CHy (Au) G 31 et 0S|, N™ a5, cibs 51 (sl 5a0 ¥ S

L ooyd SuuSly il 048 558 0,5 Cos(6) 55 Wb s S L1y dasiie abi Olpe & Jlg o S0 ¥ K pollas

sl &S50 gl e s Y] cdd e 4 § ka3 Gl sl s

;)l_v B LEDA rw L.;)‘j—’ )l_wj&..:j 61_&@“)] S)9e QL@.“ ctﬁv‘l...é_’i 4;”‘5‘) J.?.:'"’ e CJL«A‘)&;T éa.w lada



FAY YWMeV ;3 ''C Lug N glad gy olwisS Sas, ¥oiled A Al

Sl 52T Gl

T e Ol

LEDA L T 55 o gl ol &sly o (sl o a3 S 10 53 sla e 5l plad (S0 s 55 ) F K&

ST olas Lly N gl

Q *y. "(Sr) (em") Ll 5 Colus 0 (DEG) Ro (cm) Ri (cm) Sl asled
VY Y o8 I 1Y,44 VY0 .
V5V ¥ o) VAV VY ¥4 \Y )
Y or Y5 A 11,44 1,0 Y
Y Yy YA¥ Wy 1 ¥4 X v
YN0 % VEA V0,44 Vo d ¥
Y oV ¥ OA VFA Vo ¥4 Vo o
VAA v ¥ \0,) 4,49 a0 5
VA4 ¥ YY VE Y ERZ) 4 v
VAo Yoy Y5 A44 AD A
\ VA Y AS YA A¥A A q
V5 Y PA Y VA4 V0 Vo
\,0Y Y0 ¥ V¥4 v 1
\¥Y \ XY Vo5 544 50 VY
\ Yy YN0 a4 5 ¥q 5 Y
\YY 14V a) 0,44 00 VE
V1 V4 AY 0¥ 0 \0

Nt sl Y ¥ D 0073 xS ey L 15 14° LB VP ssus glassls
Of laann 3IAa 5 o35 Coda Olsie 4 CHy bl onl s Sl a8 Sl Ssline (0Lad 4515 Ll Ul on bas o0
:.bjda s a3 adaly 3l o bl e bl dsl ‘;m‘ﬁ.é‘l‘d‘“ww

_Nap A 25 dwlme 3

Ny - \»)



¥l A A

2SI Loyl S o FAY

3500 +
3450 +
3400 +
o, 3350 £
§~ 3300 4
-3 3250 £
3200 £
3150
3100 £
3050 +
3000

1 2 3

ol Cews 4 4F0) xVo'T

R N e
S 355 e 5Tl (6358 B0 5 hlesl avdis 4 a5 L
LEDA Lo Kl vy 4o edicas Sust, glaslas
5 KAl Jas @ Al Sl 5 en s e OO Dl
oLii o IKs s S i) CUa.a A Sl ¢ gare
Sy ol o glaslas ;oS el O KLy s osls
Wl sl e (slag s

Sl gl O gomn 31 aSG L Bl s a4 sl
DS ol 53 el S a  daioe s sl ST i
SAS| ol w5 b el Ol sl ol 531 s
55 Soilatn sl SO Do 4 5 0dd el OLLLS
U518 W VRNV Sy RGN I W it slaesls
OlasS SSl, e 05l Sl 31 L Gl
Izt slassls w5 OlantS (SuST s ool 0 slizad
Shls Js e ple= Oom 4 Cand oSG0 ld Swsl
IFOT ol (gl gl 3\

ST el S el (B2 S 5 R e L
Tl Sl Dl e a5 058 05 & 4l Sl
tolons [¥F] ol odoslind s 2y 5l 40,0 Gl sl

B B &)b k_ﬁ‘fu\ S LJ’"L“‘ doexp /dORutherford Coonn

5 6 7 8
CU:} sl

L;utwdj;)bsafg, o o 4 VA" Gl o3 5L IKET Sl e (gl o (g3l KT 3 sl (K5 801 s 55 [S)) O Js

oilesl T Il s sl

Sd_¢ g»_::‘; 4_:A.ij u‘l c})blj}}T)J_ONA QIJJ‘&J
&l — . o—ul CHy C,.Ab'e_.ij__»qo-rj_a-‘u_ﬂjz-
Gida glaa o sl ey YOopg/em' cuals s L, Cida

Lo e 4 1/0V0 x) o't (atoms/cm”)

L_g Saa s (834 p ‘5LAQ‘,.3' 3l das L.«L?u AN

"WAu('°N, "*N)'* Au oS 2 5 eslis
(V) oty 5l Ol o Ni ali 5y (slal g sldas Aol (sl
bwgeds ood glaslis, sl Y O 3 oS 5 S eslinad
. d0'(6’) W s . . o7
— 7 ol a1 sluss IV, ngKm‘

& c dQ e he
G ST Sl a fse ol Lsl5 AQey 5 Sasly
sl b LY Ve pglem” cobi s s s g Lo
JUNJVR WA L;ur_:\jgja_wgt_{a CHy (g3, o 0l
s 4 (F) adady 5l esla ol LYef xYo'” (atoms/cm”)
Lol als L3 W2k sly 5s oS g3l KaT e gl e
s 0Lzl Y/YY % Ve jlaie (V) dasly Sl enlizal U Lab
(Wida oSl sde 5 65,5 aSGL 5w e L W CI
L;‘j—.’ﬁ°‘>)—.' ))}5)}‘) ;J»S\ﬂ Cy )‘ ‘;.Ls‘ﬂ dﬂiﬁ éa.w
Y YV x) o™ (mb/sr) Slais as o Kiules] olas V8% Al
Sheslaal U s 5) 40 3, ST S8 Gl Y lie ol
Shess ol a5 el s VPP laas 4 MIDAS 33l 5

Slis (V) adaly slesla ol Ly Gin 4 (63,55 0 sl s



FAO YWMeV ;3 ''C Lug N glad gy olwisS Sas,

¥k OA s

114
r . ) .
. _ T - T 3 I I :I
. €T < * +
1T = [] . : I v : : L
£ [
Z 09 4
b F
Z
=] s O3
1 e O3
= 08 =
0.7 4
0.6 ———— 4y R :
10 12 14 16 18 20

(%JJ)L;JQSI}:LJU
38 TC Gas s, a0l Sasl, chie a0t (5, So3ll (SuS| whaie mhaw (S5 S d s (K) £ JSS

ol o LSl e s 0315 (5 Sioled bl 5 3l glas O 51 e 5 4KL Ol il s

Slosloes ol g ol by ol S 4 (o FA mmy - ) ¥5
SAS1y ahade o 7S A sl G b sl Ol e 13
s Sy g 38,00, ;Jﬁ\ﬁclaiac]a,u@nﬁéﬁfaj\.ﬁ\

.m@ou,;b@)p;e\ﬁ\cwjtwjy"c

TC(ON,UN)YC S oa p phis pelans flows 0
53 TCONN)TC S omy (SaSy alade mlans Alona (51
Sl 4 45 b s MIDAS 138l 5 Lo 5 baesls Lo 1
s 4 TC Ga 1N OletS| SuSTy slaosls jiSpa
s 4 (slaesls (595 1 Sk Bl (Slaonndd s 5 ol
ke e o o il Slme 3 4 15 plonil ol
S ol o (s i GlS 255800 shaie a4y 28
Sy e LS UL SHU LY g ar s b sy
oS S dm 4 el 4 (52,55 1 N (glad g Sas ceslinad
Sleslal by o8 Camed 3 ailows ol OLS  l pons
S ol A el C”f 197 Au(N, 5N)'7Au stﬁj
ke o S8y koo o S STl a6l
S, KETWVAY Ll i gls3 (gl & 5ad (12 A daloms
250305 (SsS)y ataie o jlie (V) ddal; 5l sl L
S|y ke mla ¥ Sl 3 ol s 45 VADY (barn/Sr)

ol ol 0l QLS QT ‘_QLE;- u\‘)_:a ob_o.h 4 OJﬁT Cowd &

iy L ooshn ol gl .ol LEDA L SKal Lol
B e in sy o glmesls 5 lesT i
o=l Jlesl U s ol o 4 S b s (g3, 13T olKanes
e o Gl ) 5850l shale v sy el
el s e apllad alad (s )5 0505 4 e
OB S50 51 om' Comls 4 o35 () Slenlses
X sl s sl o5 plonil (3L ST ol s
33 g dpslimn 5 dlail Sl eslinal L
7 =>,06-N /o] (%)
Slme Gl 55l O 5 dGexp /dORutherfora ,S0ke Yi alasly ol 53
Y= Texp / ORutherford (2= b ol 0l dcsloe ol
Gl 5 Asbas loslinad b wade o S35 0SSk O e
Sl 0

2., 0/a)Y;
Y.0lo))
sy Doy 2 ke S L gl O 55 ol

] a.Li&x.ﬂJ LQ)L.&)&.J:I el.<“~w.> Lf’jlj

Y= ©®)

Gl il Olse i ol 3 0 Oly ialesl i gl
aloes TOCUN,ON)TC Sn 1 ol VU s b Ak

mm) 5L ST 0, smme b S 45,0 Gl il Ol & A3



¥l A A

u.uS‘S L;:,.\,«l,,lsuy YAF

V. . W
VNuclear (r) = "R, +1 "Ry Q)
[vea | puar

s Ap O 55 «S (i=V or W) (R; =1, (AL + A7) Ll s
L;ucbﬁirw}rv;s)u;guﬁm eSS “Ar
s et Joily ash e s b e sl
5 i Joily Gas gla el )l 5,8 1 s L
lrodls L 85l g S 51y laglad (agn 0
i35l s Ol a1y OLeS (SS] e e
Aloen ol plasl L X1 (s LLS ol el slae

Gl i3 Sge X1 sl

\
\ Ny (o, — 0O,
ZY:_Z._ ( th e):) , (\o)
NO' = (Aaex)
C]ﬁiddﬁ.w‘éﬁclaidc]dw%jycAex}Gexco-th[?:lil).)
Jja\J_aNa}Wﬁatuﬁch_wL;Lb}Jw\j&ﬁ;
ol o LY sl floms il 0l (58031l (glaas ol
el ol ool Laosls ann (gl s 3 Ve s sl O3 s
33d 53 Y gama X1 e (58 i Ceand plad 51
.MTW)@\/OMJJJ&VWJ}&_}»CMLQ\J:}°Afm
A 5 A Jedly i 93 sl (SA8 e sl sl
ol G & y=ap= o N fim b jlade
Slaa Joily o850 5 i sl o il Sl 5
S g esliial 53 Vsl

\/Y

Z
V.= eN+Y N\—Lto50F ov)
Ar

Z
VK 29/°+°/\°/\ T
A\/\”

T

—NoE Ov)

wAr 3 Zr 5 4l oKilasl Carolr 53 @A E 0T s oS
Lil e Bds was e sde 5 Slsde LS S
SVAWYo 00 MeV pislia “N+C i Soa 6l
el Cews 4 W= YA MeV
AS s edeal s 4o Sl gla b 05 LS w0 b

;ﬁlﬁdaiach.ﬂw‘@ﬁ?o G e &sly sl Fresco

235 GA LN oo SAS1y 2 shaie mla Y Jgur

CHy G o S dxes 31 YT MeV

do/dQ(barn,Sr) Ocm
45 ¥VEe V4 YV
0%, 05k e OV ¥51Y
YAASE o OY AT
\KYAETR YY) ¥
YY fAt e Yo W)t
YOATEe YO SAND
Yo\ ko ¥Y 119
VAOYEe Y4 ALY
\#59%e Y AYNY
V¥ OVEe Y4 00,A
VY SV o XY Y814

Sl Jde Olulows ¥
OS2 8 Sl e by (ST A s

S s s 4 Sslea Ol e |y

Viotal (r) = VNuclear (r) + Veoulomb (12 %)
+ VCentrifugal r

MalS 5 0 il 5 IS o ol (S 30 Ll o
JALx; DL Zpe QUI_{ )b. L;J)S J‘:““Jbi L [Y’V] Llols allls
S b Re plad 4 658 w55 w55 Zne Sas L L

Ll s 4 5 i,

VCoulomb (r ) =
\ ZPZTeY S
P ke w
Y
ZpZre
;i(r_r_) ,r<Re
fze, YRo RE’

a8 53 )Y fm Sl 3 (S plad Re O 55 S

sl 0
Sl 3 Sppo 4 S e S il
R0 +)
Veentrifugal (7) = T W)

LS o [ lasly sleiS el S sae £ 0T s S
oS53 Gl el ol 5o ol Gids 5 4, b

el Ll S5 5 O Sl —a55 Jeily A S



YAV YWMeV ;3 ''C Lug N glad gy olwisS Sas,

¥k OA s

o —Fresco
oy eI T T
~ ~
8 ot AN
~ {3 .
© =,
07 £ \\\
06 -+ \\‘\
05 £ \\
ﬂd 1 } 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 i0 20 eCM 30 40 50 ad

3Lie O Gs S Ew=TY MeV (53,50 N AL ) ol (S| e aaie e byl (S, B s [S55) Y SR

Fresco i3l 5 5 (Sl Jde 51 ol (i sl ialesl 5 ol 25

—t S S sS Send ST 53 F MV el
Lol (S S A 55 I S slasin ol 4
Ll s s 5 Sl ool S2 8 4 a5 L
—aen NS eh s S3 g eSS sl il ol

A dal Ses as

Uas- :)ﬂ}g 0
e Jold ahaie mla o dlons (5l o 550 (slallas
Sl ol ot gl Silat 5 b (slallax
53 oiobed bl Al L5 s o0 sl 5l am s A bl
TSN ICES RGN S WL B WO ST g PR Ep ES L
53 G Cubi s s 6 - Sell glas fuls Solazan
Sl il s olas sl glhas s )3 0 350>
PN AL slal g sl sla 5 dw)3) Sl S A(AQ)
Wl}’jld@—w‘é.’)@th)w‘M)J Vol S
A s Sl Au Y 316358 Og 5,500, SAST,
Slat g gazme 53 (ol ol oxlinal (635,38 5L el s,

By 33l p Aoy & s LilesT ) Soletann

S S A F

‘_gj‘)_v‘ l_:H)N L;:)_L :l_<4~)l.v u:ujr.hf ‘L;J.Jﬁ)ﬁ )lS Lﬂ-\ B
S eslital Uy A5 e CHy(AU) Gts & Ei= Y MeV

.Q;_«-J‘GJV\.:VA-N)Vﬁ))))ﬁ):\);wlﬁ&i‘é‘ﬂy
03 =0 slaesls a3 VA U A s blss sl oo
ol o deals OLES Jg.& Olaa
.C)le_bw.l_é‘}w.l_:{‘m—w))_’}ﬂ))
)Jéﬁfhgjf\qu%\ﬁw‘w;juﬂjw.J@Jw
Lﬁwgbﬁjduduwjb}b‘fﬁﬁfo@n
Ol sy Sy laasly s laes duls pums 5l
el s —aia 3565 5 s ;Jb—&yycdfu“ sresls
jv_.l..&_})“i )lj u—il )‘ J_.AL>- JJJ}:; stho:‘: )\ oJLQ.Zw\L:
Sosli ol L LS s s e al b OIGl cpl e la e
Mé@w)awhgu;}”}‘;ﬁ\ﬁdﬂdéumb
Slresls 5 ablean la ulily olas b Sl Jewsily
J.;.JLEA LS%LSCA_S: r.,l_fa u_,.f...&_}ji)Lg u;“\)l J.Ab— S
Mﬁﬁﬁé‘ﬂ&‘wbwbwéuﬂbb
gﬁ'l’«":“") o.L«v.L; U'l\ WLJAJ,:\%LQ\J; .JA.JJ olid b axdles
Sy by s S oled JLT L a5 glaesls o
23 s ee S Olges il S5 O5ens 3 eslinad
e S5k LS UCL oIS 05 IS Slisios S 50
ey o=l sl 35@\9%\4;.&\.::“:3&93;)\: b

sl a ez L OgST ea e sdie Slalllas



¥l A A

_,USLS L;:,.x,«l,,lsuy YAA

@Jwﬁﬂdlﬁéﬁlwtﬁagmduﬂbg
sla Sas cale |l gl Wl 35 3 anlllas
)l_ail_.vwﬁvﬁ ‘_;ua;\;g&l.,:..uswch.ﬂ);gw&i

&‘JJ-G
UCL o815 5 055 K Slidi>s S » 5 PH214
s slaesls sl eslinul Ol & sl 2l sl S5k
S PAT by o g5 S8 ol 51 end aglad o Sl 58
s Sl A& e Olde glacled 5l S p 0oV

sl L}jlﬁﬁjﬂl}kr'écv_o.l&)_}a\ 6‘.}" p<.«n}L QJ}J

.CA.MJ‘ a.)..; C,.{.LA?-

13.Y Kondo, B A Robson, and R Smith, Phys. Lett. B
227 (1989) 310.

14.Y Kondo, F Michel and G Reidemeister, Phys. Lett.
B 242 (1990) 340.

15.M M Gonzalez and M E Brandan, Nucl. Phys. A 693
(2001) 603615.

16.M E Kiirk¢iioglu and H Aytekin, /nd. J. of Phys. 80
(2006) 641.

17.M E Kiirkgiioglu, “/°0O+0 Esnek Sagimasinin
Fenomenolojik ve Mikroskobik Potansiyeller ile
Optik Model Analizleri”, PhD Thesis, Onguldak
Karaelmas University, Fen Bilimleri Enstitiisii,
Zonguldak (2006) 227.

18.J cook, Nucl. Phys. A 388 (1982) 153.

Y (YYAY)

19.0 R Kakuee et al., Iranian J. phys. Res. 4, 1 (2003)
23.

20.W Von Ortzen and H G Bohlen, Phys. Rep. 19,
(1975) 1.

21.L Auditore et al., Heavy Ion Phys. 17 (2003) 41.

22. A T Rudchik et al., Nucl. Phys. A 947 (2016) 161.

23. A Gurbich, Nucl. Instr. And Meth. B 266 (2008)
1193.

24.T Yamaya et al., Phys. Lett. B 417 (1998) 7.

25. A T Rudchik et al., Nucl. Phys. A 941 (2015) 167.

26. W Henning et al., Phys. Rev. C 15 (1977) 292.

27.S Bashkin et al., Phys. Rev. 114 (1959) 1543.

53 45 (LEDA) p 5ol (55155 03 28 o Sl
Gl T ods ol G Y04V mm Al
555 3 Ly e Al 25 a2 SN
Sleslial by 5 La S on n Solaies 5 Jotee sla 2515
5550 Dbl Cslie b 5 05 g0 Bl s MIDAS S5l s
Oloeseal ol g, 5l eslanal Lol oal le'ewqt Sk
o=l o3 eSSl el G AL Sl g Y
L aalowe (=0 A mmy -\ 8 mm) O lade ilejl
S8ty b e LTl S s
el 0l 1S 5 s Gllae )50 4 TC(ONLPN)TC
ol (Sl ol Sl ol s el
DS ol Sl ol gz slaesls 5 4l and sla 25l
L fdgp o il oo 1 ulbslime sl i3

aslde aS das e LIS s LS @L:.'n Las

e

M E Farid et al., Life Sci. J. 11 (2014) 208.

. P E Hodgson, “Growth Points in Nuclear Physics”,

Pergamon Press, Oxford (1980).

3. J C Blackman, Phys. Rev. C 72 (2005) 34606.

4. W Norenberg, “Basic Concept in the Description of
Collisions Between Heavy Nuclei, in Heavy Ion
Collisions”, ed. R Bock, North-Holland Publishing
Company, Amsterdam (1980).

5. G R Satchler, “Introduction to Nuclear Reactions”,
McMillan Press Ltd, London (1980).

6. A Aydin, “““Ar(p,p)*°Ar Esnek Sacgilmasimn 22.6,
27.5, 30.0 ve 36.7MeV Proton Enerjilerinde Optiksel
Model Analizi?, PhD Thesis, Ondokuz Mayis
Niversitesi, Fen Bilimleri Enstitiisii, Samsun (1997).

7. G R Satchler, “Direct Nuclear Reactions”, Oxford
University Press, New York (1983).

8. M E Brandan and G R Satchler, Phys. Reports 285
(1997) 143.

9. 1 Boztosun, “Coupled-Channels Calculations for the
Scattering of Deformed Light Heavy-lons: A
Challenge to the Standard Approach”, PhD thesis,
Oxford University, UK (2000) 65.

10.Y Kondo, Y Sugiyama, Y Tomita, Y Yamamuchi, H
Ikeoze, K Idenio, S Hamada, T Sugimutsu, M Hijiya,
and H Fujita, Phys. Lett. B 365 (1996) 17.

11.M P Nicoli, F Freeman, R M Aissaou, N Beck, E
Elanigue, A Noucier, R Morsad, A Szilner, S Basrak,
M E Brandan, Nucl. Phys. A 654 (1999) 882.

12.D T Khoa, W von Ortezen, H G Bohlen, and F
Nuoffer, Nucl. Phys. A 672 (2000) 387.

N —



YAQ YWMeV ;3 ''C Lug N glad gy olwisS Sas,

¥k OA s

ST sy AU SST (slooshs fuboi" (5 SIS 5 1YY
O g S el o8 (g S5 A, (PHT L He”

(YYFAY)

35.K S Krane, “Introductory Nuclear Physics”, Wiley,
New York (1988).

36.J Rahighi et al., Nucl. Instr. and Meth. In Phys.
Research A 578 (2007) 185.

37.Y Kucuk and I Boztosun, Nucl. Phys. A 764 (2006)
160.

28. G Dearnaley et al., Phys. Lett. 1 (1962) 269.

29.M L Halbert, C E Hunting, and A Zucker, Phys. Rev.
117 (1960) 1545.

30. A T Rudchik, Nucl. Phys. A 958 (2017) 234.

31.T Davinson, Nucl. Instr. and Meth. In Phys. Research
A 545 (2000) 350.

32.G F E Knoll, “Radiation
Measurment”, Wiley (1979).

33.W R Leo, “Techniques for Nuclear and Particle
Physics Experiments”, Springer-Verlag (1994).

Detection and



