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1. Introduction

Isospin
Isospin projection (good quantum number) Isospin
Tz: ?:j_tz,i: % ‘ | <T {% HﬂdTETZ
Charge Symmetry: Vpp = Vnn Q*—*.J __J—*;
Charge Independence: Vpp =Vnn=Vpn ) <O

1932: Heisenberg applies the Pauli matrices to the problem of
labelling the two charge states of the nucleon.

1937: Wigner points to isospin as a good quantum number to
characterize isotopic multiplets (or isospin multiplets).




1. Introduction
Isospin Multiplet
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Isospin Multiplet Mass Equation

Degenerate if no

charge-dependent Charge-dependent

Interaction, and A, effects
< corrected for.
o
~ P - 3/2
- ‘,_:’:——” -1/2
AT AN +1/2
n \\\
(A7) +3/2

Neutron
M(A,T,T,)=a(A, T)+b(A, T)T,+c(A, T)T,’

Any charge-dependent effects are two body interactions
and be regarded as a perturbation.



Test the IMME: the case of A=33,T=3/2

M(T,AT)=a(T,A)+b(T, AT, +c(T, AT/ @
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Breakdown of the Isobaric Multipfet Mass Equation at A= 33, T=3/2
F. Herfurth, PhysRevLett.87.142501(2001)
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Test the IMME in pf Shell
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2. Mass measurements in CSRe

SSC(K=450) SFC (K=69)

714 100 AMeV (H.1.), 110 MeV (p) 10 AMeV (H.l.), 17~35 MeV (p)
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Principle of mass measurement in CSRe




Principle of mass measurement in CSRe

2 |sochronous Mass Spectrometry (IMS mode)




Detector

10 mm °BeTarget

1.395 — 460 MeV/u

Measurement

Yi
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°SNi beam: Revolution Time Spectrum
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°SNi beam: Revolution Time Spectrum
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lon-amplitude identification: *1Co




Counts

Mass excesses for the nuclides of interest (°®Ni beam)
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Typ=71ps

Ex=2645 KeV
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Results from CSRe mass measurements
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3. Test the IMME in fp shell nuclides

M(A, T, To)=a(A, T)+b(A, T)To+c(A,T) T, ‘+d(A,T)T33 \

Atom T ME(g. s) E, (keV) ME(IAS) &
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Test the IMME in fp shell nuclel

M(T,AT)=a(T,A)+b(T, AT, +c(T, AT/
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d coeficients increase gradually up to A=53
for which d Is 3.50 deviated from zero.




Shell model calculations

TABLE III: b3 1, b3 3 and d coetficients for A = 53.

b33 (keV) b3 (keV) d (keV)

Experiment 8353(8) 8431(19) 39(12)
Theory (f7/, model) 8366 8365 -0.5
Theory (full p f model) 8292 8290 -1.0

The second result 1s obtained for the full (f7 5. f5/2. P3/a.
p12) (pf) model space. The Hamiltonian is composed of
the GPFX1A isospin conserving Hamiltonian [34-36] plus
the Ormand-Brown (OB ) 1sospin non-conserving Hamiltonian
[37]. Details of the GPEXTA part and its applications to many
pf shell data are given in Refs. [34-36]. The OB part was



Mass Excesses
uncertainty: 0.6 keV 25 keV 3. 4 keV 19 keV

SMn gs °3Nigs *FelAS °3Co IAS

1
d={[ME(,3)~ME_3|-BIME_; ~ME_, |}

More attention should be paid to the excitation
Energies of IAS’s in >3Co & *3Fe since the errors
are three times as important as those of the g.s
masses of °>3N and >3Mn for an evaluation of d &
In checking the validity of the IMME.




Previous results

Result from: C. Dossat et al., Nucl. Phys. A792 (2007) 18-86
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4. Summary
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3) More precise mass measurements of (°3Ni; gs) and
(°3Co; IAS) are needed in order to check the validity of
IMME in the pf-shell nuclides.
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