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Introduction

E* [MeV]

XV

140

Y

120

Inelastic scattering of charged
particles

Coincidence measurement of
scattered particles and emitted

Yy rays
Result — coincidence matrix

Information on y-decay of
excited states
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Example — experiment at CCB Krakow 08P 5D eV
p,p'Y e
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Introduction

Coincidence matrix

0+

4.1 MeV

3995438 (13)
3919.966 (13)

3708.451 (12)

3475078 (11)

3197.711 (10}

2,6 MeV

Legenda
intensywnosc nie podana

ntensywnosc 40 - 60
intensywnosc 60 - B0 %
intensywnosc B0 - 100 %
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E* [MeV]

140

120

E* — excitation
energy (from

proton energy:
KRATTA)

E, —y-ray
energy

(HECTOR)
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y decay of the excited states to

chosen final levels
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y decay of the chosen excited states

140
Decay in the energy
region of ISGQR
Decay in the energy 120
region of IVGDR
S NPCC —1100

180

III|'!II1III|\_II|III|I\I

60

5 0 5 10 15 20
E* [MeV]

208Pb

17 MeV > E* > 12 MeV

[ HF T

208pp

12 1 20
[MeV]

T .m%lﬂﬂ.mH
4 16 1E8Y

12 MeV > E* > 10 MeV
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Physics cases

Topic 1: y-decay of GQR

J. R. Beene et al., Phys. Rev. C 39 (1989) 1307

from 298Phb
= 208pb(170‘170r?0)
%’ 15
The only one experimental observation g,
so far >
- ]
208Pp(170,170’y) reaction @ 381 MeV g,
o

100 |

10 |

d?g/dQdE (ub/sr MeV)

8 10 12 14 16
Excitation Energy (MeV)



Physics cases

TOp].C 1: Y-decay Of GQR J. R. Beene et al., Phys. Rev. C 39 (1989) 1307

from 298Pb 20
= 208pb(170‘170r?0)
S 15|
The only one experimental observation 2 (b)
so far 2
=
’ ‘ C
208Ph(170,170’y) reaction @ 381 MeV < ] e p |
g
Proposal:
%
Confirmation of the observation: i
208Pb(p,p’y) — CCB @ various energies g
208Pbh(a,a’y) — HIL @ maximal energy E
208 70 170 <
Pb(170,'70O’y) — HIL ‘:g
HIL: Higher beam energy — booster? 8 10 12 14 16

Excitation Energy (MeV)



Physics cases

TOpiC 2: Y-decay Of GQR A. Shevchenko et al., Phys. Rev. C 79 (1989) 044305

1n different nuclel soof ~ T T Zpp)
. 2497 | AE ~ 1 Mev
Method established for 29%Pb 3 300 TRIUMF
Further development g
Complementary measurements at 4 Excitation m (MeV)
CCB and HIL o | | '902r(p,§')
E, = 200 MeV
Proposal 0, = 9°
AE ~ 40 keV

1iThemba LABS

Systematic studies of y-decay of
previously observed GQR (°°Zr, 124Sn)

Counts / 10 keV
o
8

Search of GQR 1n 1sotopes not yet s000 -
studied — 14OCG Excitation Energy (MeV)



Physics cases

Topic 3: deformation sensitivity of the GQR shape
Experimental results for GDR!!!
Theoretical prediction of the shape T T S

20 - Ep= 200 MeV

dependence of the GQR shape
Weaker effect than in GDR L e

1sotopes of the same element — Sn?

Study at CCB and HIL WMWW
High precision: spectrometer? MM@
PARIS? TR TR TR TR

10 12 14 16 18 20 22
Excitation Energy (MeV)

Proposal

d“o/dQdE (mb/sr MeV)
- )
o o =)

Systematic measurements of

=
o

o

L.M. Donaldson et al., Phys. Lett. B 776 (2018) 133



Physics cases

° ° ° =201 " Decay to the ground state -
Topic 4: generalised Brink-Axel St o
o w16k ‘
hypothesis W
12f
100
Hypothesis: Gamma Strength
Function same for all states S10°E
Basis of (n,y) calculations — 5104;?
nucleosynthesis =10° N - Y
Popular topic %102
© 10
Results vary 1 \I
Proposal: 4 M “
Use of the data measured for the 10-% i }‘
GQRy-decay 10—3:‘..|".|.‘.|‘..|H.|.‘.|.. L. ”
2 4 6 8 101214 16 18 20 22 24

E, [MeV]
B. Wasilewska et al., Acta Phys. Pol. B (2019) in print

Higher precision of measurement?



Summary

“Two-legs” experimental campaign: CCB+HIL

GQR y-decay
Confirmation of the observation of the GQR y-decay 1n 2°8Pb
Development of the method for the studied of the GQR y-decay
Systematic measurements for different nuclei
Systematic measurements of the GQR shape for isotopes of the same nucleus

Brink-Axel hypothesis

By-product of the measurements

y-decay of other Giant Resonances (?)

Possible observation of the HEOR y-decay to 2* state in CCB data






