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O ABSTRACT 0O

We investigate the effect of introducing the three nucleon forces on calculating the
binding energy of Tritium and Carbon 12, where the two nucleon force has only assigned
binding energy less value than the experimental one, and this is called the shifting energy
problem. Many interpretations have been put forward to handle this problem. In this paper,
we show that the introduction of three nucleon forces produces the correct binding energy
of Tritium and Carbon-12. We start by using the Faddeev equations for forming a three-
body system in configuration space in the total angular momentum representation, solving
them by using numerical methods over two stages: the first is interpolating the unknown
wave function by splint method; the second is using the linear algebra technique, which is
called the Lanczos method for obtaining specific values. We consider the nuclei of carbon
as a cluster of three nuclei of alpha, and this model has given positive results.

Keywords: Lippmann-Schwinger, three nucleon force, binding energy, interpolation,
splint method, Lanczos method.
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-3l U8 asall il S Aplaal A0 sie o Adluall s ) 2 las GIA i) s
b AU gaal) b yall g Faddeev il b (il JS Jal (e 3aaly Jaliy) dygu 5ag L jd 13

t.:—f.'zl:1‘2+§a'2:|1:"2 (60)

B (z,y, 2) ~ walz)e ™™ 4 Alz, y, 2)————
(2,y, 2) ~ pa(z)e AN PRI
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laall o SN 2ally ja Gl Cplalyie Gperen 8 Abiad) Faddeev <l asi g1 aall Jig
O S gl IS8 Gl sas ((Break up channel ) sys adla 8 233 Cilapadl Lo ()5S0 518 Jiay
p 4 Laall Jag pal Lyl Ry, Ry 80Sl cililusal) Jal (e @l [22] 0531 2l

di In ®°(x, u, z) = -k, =1 1-.-"'E2_.-\;,
T
r= Rg
(61)
5
—In @D(m Yy, z) = —ky.
Ty y=R, ;

g ladi (e 3lhn lly Lanczos [23] ik ) Lali (55-56) cld stiaall alall ol A5 Jal
C LS il alasiuly A ally AnsY) Cliay (plial S 0e il 5 i

:4E8lial) gl -5

tOH agi sl Blgl A —1

s Vsl agiinss Jalg V) A8la a8 Cilapan A0 (558 a5 4y 8 Tags Slaae sl5al o2 am
- Glapn A5 gl da) (0 Dbluall a5 g s O sl o) e Yl

Sl had) Malfliet-Tjon  agall 385 S Al 8 Jelall aadivin cpavea o 558l Jal o
: [25] Al

(62)

AN _expl—pugr) _expl(—par)
1_.14.-‘.-_‘1”1] _ I"EI Pl r."- RT) Va xPp ?,'t £l

t A Jaally s Jelsall

Ll o2 & 3galall sgad) Jalge ad (1) Jsaadl

Vi [MeVifm] | pa [fm™'] | Vg [MeVifm] | pg [fm™]

570.316 1.550 1435.4512 3.110
578.09 1.550 1455.05 3.110

. Yukawa Jelil Va ilais VR @8l o (e S50 Jelill 128
: [26] A J<ally Urbana IX agadl aniiuiud cilaps 26 il da) (e Wl
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VEN (ryg1a3,mm) = Z lﬂ.ﬂﬂg-]?(?,123.1—3(?,23:' (63)
+-'-1:.5.T.-|-|:1"13:I'T.-|-|:?'33:I ;I:SCZE — 1:|
2 .
xpl—0.7r 3 3 .
Ii(r) = M (1 + o + T 2) (1 — exp(—2r7))?
7 T (00T (64)
0 = (ris + 73 — 3 = cos().

':'31"'121"23]
(,;\.....;j\} i e:u;l\ O Al A8l 25 Tjj lilaayls 1,2,3 clawaall @3\;}\ Jaanll e 3o C“*j\
bl Jganlly il (adling ([29] C dsand daly (i€ ypuls malipn il shal &

c AT cluhs (B Lguaad) 2l ae A35l0a Auhall 038 b Aygaaall adl) (2) Jgaadl

Model Ref[3-7 ] Ref[15-10 ]
Ll )
L e g (g5dl) -7.736 -7.73661 -7.7328
Glagan A5 (papan G 558l — _ - 8.565

- [7] (—8.482) MeV  » 4wyl dadll s MeV Vo Slaslsl
- Al Al e AaUal) Aad ) 8 Cilapen B G gl Ll La Laadls

: 2C g0l 8198 A2
b b g callaill 3a Caagl omor Je il aadiin GA G g SN Ll Alla (s S 5158 dni
: [27] Sl J<all Ali-Bodmer Jelés s awasius gl) Jelilly 07 dllall

2 (65)
D Cul gl

Vaa(r) = Vi exp (—purr)? — V exp (—pior)

Lapal) o2 & dgalall sgad) Jalse 2 (3) Jgand

V] [MeV-fm]

g [fm~]

V5 [MeV -fim]

tiz [fm~1]

500

0.7

130

0.475
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p Sl Wl g D) el Je il Janie GlIN s Sl bl Cia gl IS e oo Jelid o)
Via(z,8) = —Viexp —(p/3.315)° (66)

V,=18.45 MeV.fm p=atj2 4237 ¢ s
: [28] ) Sl 05l Jelis SIS,

VE=L 4 — 4 — (67)

n=4e?/(W/ma) oo

;) Jaally gl il

- AT a8 Lguaal) a8l ae A35la Auhall 038 b Aygaaall adl) (4) Jgaadl

Model Ref[13-15 ] Ref[ 7-10] Lyl
ABdo -5.126 MeV -5.12209 MeV - 5.133 MeV
ABdo+V>*+V° - 7.283 MeV - 7.295 MeV

. [15]1-7.27 MeV & S% dsall & (50Kl dalii) A8Ual Zyy pail) il

tGluagilly clalitiuN) -6

Jelis Lo :lgaal Lije sac 4l sy Faddeev cialed Slaa¥) Jial) e daad) Ayl s3a 3 o
-l IS Jaa 13g] ganel) Jall Ayl Aadley it ) Aalall (g0 jale JSa oS

ek s oyl ASERl Jed da el QU g A 3o (s 335 Faddeev LSy s )
Al zlse) (35 il diyh b pealy S

gl ) (e bl Gy 8 Olagun 2D o8 Jlay) 80 sae duall o3a iy

gl el duball s3a 8 &5l 5 il (g5 S (e Daliny) Alla L5y sl Bl sl agall )
COsS Jeli Jlay) axy lldg Ayl ae Adblgiag s

saalyadl
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