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Why multinucleon transfer reaction at and
nhear barrier energies ?
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Near Barrier Transfer —, Less no. of open channels

=2 Narrow Q-value distribution

v

Theoretical Advantage

=3 Low kinetic energy

=> Angular Distribution are backward peak

=2 Small cross section

=2 Difficulty in identification of final
reaction products

Experimental Challenge




T T | T
«124
= - =122 R
B «120 _,'..’
= O e116 AT
S R
@ i . -/'/ 7
— _.f’ ./"t
([ T = - / ‘ -]
E 7 .f”
=2 1 o/ -
b I+ i
B ] l |

:260 220
E(lab) [MeV]

Successive & Pair transfer

58Ni

XSn

3 rya
10 E T I T I T L4 I g
; 5 — O
i +1n
102 o - _ 1248 n 58N|
} - ]
1% = ¢ F—Rg\| 7!
3 | Foplri=ag, Vo= 1 +exp | |
RMS 9 dr tag ]
data VA -
P A Y /R R
140 160 200 250
Ec.m, (MeV)

ﬁ\\\\‘s_\
[T~

H.Esbensen et al., PRC57(1998)2401

z
[ 10
> A=124
10 A=123
A=122
I?fﬂﬂql |
Position
R.Betts et al., PRL59(1987)978
1|]5-- T T T T T T T T _E
- 3 BN + 20 ]
w! 3 s E, = 153.0 MV -
L,k 8, =20
% 10° ;— Jj iy q f;:.aga =
o ;
%15.2;_ F\H"ﬁ E
63 .
10 = 64 -
"hi s
1 rI T T I T : |-I.lll-l _E
10 20 an 40 50 60 70 &0 40
MASS ( arb. units )

C.L.Jiang et al., PRC57(1998)2393



4

X Multinucleon transfer reaction around Coulomb

L/

barrier

4

o Effect of multinucleon transfer channel on fusion

Cross section

4
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L)

»  Effect of pairing correlation on multinucleon

transfer reaction mechanism

4

L)

»  Relative importance of ground state and excited

L)

state transfer strength




Isotope E.(2%) (KeV) B(E2) E.(3) (KeV) B(E3)
(ezbz) (ezb3)
NZr 2186.274 0.0610 2748 0.098
Hr 918.75 0.066 2058 0.09
7 1750.498 0.055 1897 0.202
System +1n +2n +3n +4n -1p -2p
288) + 207r -3.50 220 -796 -8.37 -643 -7.24
2881 + 4 Zr 0.25 4.13 2.08 409 -478 -3.75




Energy Loss in MWPC
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Odd - Even Effect !!
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Ratio of Excited
state to the Ground
State Transfer evens
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28Si+947r Coupling Scheme for CRC Calculations

A scl ti the lings of the target-lik lei.
A schematic of the couplings of the projectile-like nuclei. schematic of the couplings of the farget-like nuclei
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A schematic of the couplings of the target-like nuclei.
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Cross section (mb)
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Cross section (mb)

FUSION EXCITATION
FUNCTIONS
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FUSION EXCITATION FUNCTIONS
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Wong’s formula
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Summary

» Strong correlation between the transfer and fusion
reactions.

» Sequential transfer of nucleons Is an Important
mechanism of transfer in multi nucleon transfer
reactions at above barrier energies.

» Indication of cold pair transfer at sub-barrier energies.

» Odd-even staggering Is observed in multi neutron
transfer case for 28Si+90-247Zr systems.

» The ratio of excited to ground state transfer is much
more in 28Si+%4Zr as compared to 28Si+%%Zr.

.
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Landscape of stable and unstable nuclei
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