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Isospin Mixing in 8°Zr

The Ground State of most of nuclei has
Isospin I=l, =(N-Z)/2

Isospin: almost good quantum number
Isospin symmetry in nuclei is broken by 0.04 ¢
Coulomb interaction A0.03}
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experiment (T =3 MeV)
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The measure of isospin mixing in the same system at two T will be a test of theoretical model.

* measure the Coulomb Spreading Width

Our objectives:
* measure the temperature dependence of isospin mixing in 8Zr
* extract the value of Isospin mixing at zero temperature
* validate the theoretical calculations to extract the T=0 mixing value from the T#o one

H.L. Harney et al rev. Mod. Phys. 58(1986)607 - M.N. Harakeh et al. Phys. Lett. B 176(1986)297 -
A.Behr et al. Phys. Rev. Lett. 70(1993)3201 — A. Corsi et al. Phys. Rev. C 84 (2011) 041304(R)
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How we measure Isospin mixing

=0 Compound Nucleus obtained by heavy ions fusion reaction

4°Ca + 4°CQa wmmmp 80Z* E* = 54 MeV
y-ray yield from the decay of L L S A
the GDR built on the CN This results i —— CASCADE no mixing
_ _ oy ] 10-3 Fo I _
I=o to |I=0 E1.tranS|t|on are in a strong _ ——— CASCADET™, =10 keV
forbidden j‘ nhibition of _ — CASCADE large mixing
- - i ‘ 4| R
=0 to |=1 Ea transition are the first step 07 e
allowed —
_ GDR y-decay - |
less =1 state available by GDR ~ 105 |
decay | - = | L
ecay in respect to I=o states |
10° | 2 D

Coulomb interaction mixes I=0 states with |=1 states

-7 L
Two extreme scenarios /
No Mixing === strong inhibition of the y-decay '

10-8 L L L L |

Full Mixing =====p no inhibition of the y-decay 5 10 15 20 25 30
E [MeV]
From the results of mixing at finite T we obtain the value of Isospin mixinga T=0 MeV
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Experimental set up

Two symmetric fusion evaporation reactions: 4°Ca + 4°Ca = 8°Zr & 37C| + 44Ca =%'Rb

projectile target CN Epean(MeV) | E*(MeV) 1,
37CI 4Ca 81Rb 95 54 712
40Ca 40Ca 80Zr 136 54 0

7 Large Volume LaBr,:(Ce)
-High energy vy ray
-To select the evaporation residues

AGATA Demonstrator
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Triggers and acquired events

4°Ca + 4°Ca = 8°Zr (I = 0 ) Beam time: 110h
37C| + 44Ca =%*Rb (I # 0) Beam time: 70h
1B + D =*2C+n+y (Calibration) Beam time: 8h

40Ca + 4°Ca total events 7.3 10°

Trigger Events

AGATA & LaBr;:Ce| 84%
LaBr;:Ce M, 2 2 20%
Singles LaBr;:Ce 2%
Singles AGATA 1%

AGATA & LaBrj;:Ce
LaBr;:Ce M, 2 2
Singles LaBr;:Ce
Singles AGATA

37C| + 44Ca total events 7.5 108

Trigger Events

82%
21%
2%
5%

AGATA event: yin AGATA & LaBr,:Ce gated on time and energy, no single
:two yin LaBr,:Ce gated ontime and energy, no single

LaBr.:Ce single event

AGATA single event

Gain of a factor 3 in statistic using AGATA coupled to

LaBr,:Ce, instead of AGATA stand alone
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Preliminary Results: LaBr,:Ce

. 40Ca+%Ca 37Cl + 44Ca
The energy resolution trend after the Doppler co0000
correction for the two reactions at low energy FWHM =~ 1.8 ns “
40Ca+°Ca
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Preliminary Results: AGATA

37C| + 44ca T| me Spect ra: 40C3 + 40Ca 37Cl + %4Ca
— 150% _ 3.00E+07 -
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Evaporation residues in AGATA and in LaBr,:Ce

Counts

Counts

AGATA Previsions
& 40ca+%ca
2x10° F ® 75Kr > 4p T 33.2% G
® ® 7Rb - 3p oy
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4 74
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“°Ca + 4°Ca high energy y-spectra

LaBr,:Ce detectors AGATA demonstrator
Comparison between high energy spectrum for High energy spectrum for AGATA event
Labr,:Ce event gated ony prompt peak (2 ns)and || (trigger AGATA and LaBr:Ce)
the same for AGATA event (gate about 30 ns) gate about 30 ns

40Ca + 40Ca 40Ca + 40Ca
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37C| + 44Ca high energy y-spectra

LaBr,:Ce detectors
Comparison between high energy spectrum for
Labr,:Ce event gated on y prompt peak (2 ns) and
the same for AGATA event (gate about 30 ns)

37Cl + %Ca

1.E+07 -

1.E+06 -

1.E+05 -+

1.E+04 -

Counts

1.E+03 -

1.E+02 -

1.E+01 -+

= AGATA event - LaBr3:Ce e\7ent

1.E+00

Difference

at 7-10MeV: 1E+08 I

neutrons

The

background LE+05 |

subtracted
spectra are
obtained
fitting with
a constant
between

Counts

20-22 MeV 1.E401 -

4000 9000 14000 19000
Energy [keV]

Agnese Giaz

1.E+00

1.E+07

1.E+06 |

1.E+04

1.E+03

1.E+02

AGATA demonstrator
High energy spectrum for AGATA event

(trigger AGATA and LaBr,:Ce)
Gated about 30 ns

37Cl+%4Ca

A ® o
/.e//.

/77//')Q

o2

4000 6000 8000 10000 12000 14000

June, 27t 2012 - EGAN

Energy [KeV]

10/12



Conclusions and prespectives

= Data replay, data calibration and Doppler correction

= Residues identification -  neutron  channels
identification (only in 37C| + 44Ca)

= Preliminary high-energy y-rays spectra — background
reduction with gate

= Cascade calculations with isospin formalism for 4°Ca +
4°Ca (AGATA and LaBr3:Ce event)

= calculations with isospin formalism for 37Cl +
44Ca (LaBr3:Ce event)

= Monte Carlo Cascade calculations for 37Cl + 44Ca (AGATA
event) 2 neutrons

= Cascade calculations in way to obtain Isospin mixing
value at finite temperature and at T=0 MeV
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