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The description of inelastic cross section
~ DWBA, first order theory
- Coupled Channel, high order effect
important
- Semiclassical approximations

Example: the transition amplitude for the DWBA

the radial form factor F(r) conkains all the skructure
effects, they can be derived in macroscopic or
microscopic approaches
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The nuclear form factors
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Why is the determination of the form factor so
important for the Pygmy Dipole Resonances?
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bekween the PDR skrength and the neutron skin,
The neutron skin can be related to the energy symmetry Fm—omeki\‘ Qs
Comsequences on heutron stars and r-process

Coulomb excitation by various groups

ABOVE NEUTRON SEPARATION THRESHOLD
exotic huclei

A. Klimkiewicz et al. (LAND Collaboration),
using the FRS-LAND setup at GSI ——> PRC 76 (2007) 051603(R)

using the RISING setup ok GSI (for “*Ni)

Relativistic Hartree-Bogoliubov (RHB)
plus the quast particle relativistic RPA
(RQRPA) calculations

BELOW NEUTRON SEPARATION THRESHOLD

® with (v,7") studies (Darmstadt University)

e et al,,

Hartree-Fock + RPA (RHE) and relativistic mean
field RMF plus relativistic RPA (RQRPA)
calculations using several Skyrme interactions and

m effective Lagrangians 7
e C To be cumym‘cd with the values deduced from PREX and
e B Y SEcE - - = polarizability experiments,

Transition densibies
define the new mode
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® with (@,a’7) at KVI.
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Are E’:h@j collective or

Z - Calculations done with H}& Hartree-Fock Flus

& - S8 pre RPA with SGII Skyrme effective interactions

neutron and proton MC}E: tC} LLQ‘;{:& LVQ‘.“_:‘? ]
tramsition densities :
are in phase inside
the nucleus; at the
surface cvd.j the
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“Theoretical definition”
of the PDR
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Ik is well established bhat bthe Low-—-tvihg
dipole states (the Pygmy Dipole Resonance)
have a strong isoscalar tompomemﬁﬂ

These states have been sktudied also wikh
reactions where the nuclear part of the
inkeraction is thvolved.,

In the experimental analysis, which form
foactors are commonly used?




T. 3. Deal, NPA 217 (1973) 210;
M. N. Haralkeh and A, E. L. Dieperink PRC 23 (19%1) 2329

Macroscopic transition density for the ISGDR

1 ! o, g
= 10 IrT — = < o Joe
p1r) = = 2= [10r 4 (32 = 2 <12 )], )
57 _( 6h? ) R; R is the half-density radius
mabsr D 5 < 1 > of the mass distribution.

For both states, the macroscopic
Eransition density has been
scaled according to the
following condition
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We compare Fhe RPA isoscalar Eransikion densikies
wikth Ehe bkwo MACTOSCOpLE model.

— micro RPA —  micro RPA
- macro H&D = [NAacro our

macro our
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I The form factors have been
~~ macoran 1T 11 obtained with the double

 folding procedure with the M3Y
nucleon-hucleon potential and
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et ~C.L. Crespi etk al,,
PRL 113 (2014) 012501

o
w
=]

%

3

£

%0.15
O

o

: 2°g?b(170,1707)2°2‘?b ‘
ok 340 MeV |

28pp 170,70y
E = 340 MeV
E =4.842 MeV

J=1

Using TRACE prototype and
F AGATA Demonstrator ssjs&em

208Pb(17o 170:)
E = 340 MeV
E =5.512 MeV

5 6 7
Energy [MeV]

Use of standard phenomenological

macroscopic form factor fails (blue
dashed Line).
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PLB 73% (2014) 519 | ot 340 MeV
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Sum mMary

| For the study of the Pygmy Dipole Resonance
(PDR), form factors calculated within a
microscopic model are compared with those
provided by different macroscopic collective
models.

Their differences, shown in the shape and
magnitude, are reflected on the calculated cross
section and therefore jeopardize the extracted
physical quantities.

For the PDR states, it is of paramount importance
the use of a microscopic radial form factor




Exper&mem& with CHIMERA
ak LNS (Catania) this year

At LNS a primary 7°Zn beam of 40 MeV/A on a *Be target produce a secondary
“*Ni beam in the CHIMERA hall. A yield of 20kHz was measured for this beam.

DSSSD Strip 16

30 MeV/nucleon
— 20 MeV/nucleon
— 10 MeV/nucleon

Nuclear
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We propose to use this beam at energy around 30
A-MeV on a thick 2C target to excite the pigmy
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resonance, The y-decay of the resonance can be
measured using the CsI of the CHIMERA detector.




