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Basics

The magnetic operator j« is a one-body operator and the magnetic dipole moment 1 1s the
expectation value of jt,. The M1 operator acting on a composed state |Im) can then be written
as the sum of single particle M1 operators /1. (j) acting each on an individual valence nucleon

with total momentum j: ”= gL L + gS S
> ()

i=1

M(1)=<1(j1,jz,...,jn),M—I 1(j1,jz,...,jn),m—1> (2.1)

The single particle magnetic moment /() for a valence nucleon around a doubly magic core
is uniquely defined by the quantum numbers / and j of the occupied single particle orbit [22]:

Gerda Neyens, Rep. Prog. Phys. 66 (2003) 633-689

[ . 1 . 1
nw=J]—5+Hp for j =1+5
for an odd proton: j - 3 cor i1 (2.2)
= - — or j=1—5
| m i+l J* 5 T J 2
M= [y for j =1+ %
for an odd neutron: ‘ (2.3)
J : I
H=—" HMn forj=1—>5
j+1
These single particle moments calculated using the free proton and free neutron moments
(p = +2.793, uy, = —1.913) are called the Schmidt moments. In a nucleus, the magnetic
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9/2+ ground states

in indium Z=49
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Indium ground states 9/2+
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ISOLDE experiment, preliminary!
R.F. Garcia Ruiz, private communication
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Indium ground states 9/2+
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Indium ground states 9/2+
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Indium ground states 9/2+
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9/2- ground states

in bismuth Z=83
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Spectroscopic quad. moment (fm2)
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Bismuth ground states 9/2-
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Bismuth ground states 9/2-
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Bismuth ground states 9/2-
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Bismuth ground states 9/2-
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13/2+ isomers in

lead
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Conclusions

. Ground-state and isomeric magnetic moments are
known in hundreds of odd and odd-odd nuclei,
measured by atomic spectroscopic methods up to a
very high precision.

. In the standard shell-model calculations, agreement
with data is achieved by using the concept of effective

g-factors.

. In the nuclear DFT calculations, magnetic moment
have been up to now rarely considered.

. Poorly known time-odd sector of the nuclear DFT
crucially influences the magnetic moments.

. Adjustments of the nuclear DFT coupling constants to
data should take the magnetic moments into account.

; L ER
Jacek Dobaczewski AN
UK Research > hxd
and Innovation oji\“f’?*@&
7 o B

UNIVERSITY oF o1k Q sz




Thank you

Jacek Dobaczewski

& Science & Technology UK ResearCh 2 )
UNIVERSITYW @ Facilities Council and Innovatlon 0315&7.‘):‘\

o

War



119Tn

Jacek Dobaczewski

= %
& Science & Technology U K ResearCh N *
UNIVERSITYW @ Facilities Council and Innovatlon o%\i

3
By
I

LvA RS



S
&
=
>
—
©
c
LLI

0.00 0.02 0.04 0.06 0.08 0.10
deformation

Jacek Dobaczewski

UNIVERSITYW @ Facilities Counc il

UK Research eI
and Innovation il
~.J/\ * ]j’ ;ﬁ




——-Q2spec
SLy4 —Q2exp

0.00 0.02 0.04 0.06 0.08 0.10
deformation 3

: ER
Jacek Dobaczewski SIS
Eciﬁgpe %Tech_llwology U Kdeesea rcth T ? e
UNIVERSITY W = Fcilities Counci and Innovation ffi\“/f:




N
=)

o
o

o
o

pr—
&
=
il
c
Q
&
@)
S
Q
]
Q
o
O)
©
=

o
o

0.00 0.02 0.04 0.06 0.08 0.10

deformation 3

Jacek Dobaczewski

UK Research KS7 N
and Innovation A

UNIVERSITY W e




229Th

Jacek Dobaczewski

= %
& Science & Technology U K ResearCh N *
UNIVERSITYW @ Facilities Council and Innovatlon o%&f

§
=
ot

Ll/A RS



0o 501, 3/2 o 752,52 ®m 631,32 O 651, 3/2 m 631, 3/2 O 752,5/2
[ 642, 3/2 ® 633,52 O 622,5/2 [ 642, 3/2 O 622,5/2 ® 633,5/2

o T e B e B e e B e B e e B o e T R oy e e ey e e e A e e I

“Sssase
mEEREE

L B o e T e e e e e e e o e e L e e e e e L o e e T

(N)"
i ""‘Lm.,,.,‘ O
DODOODY

=
3
—
)
C
(]
£
o
£
o
=
[J]
c
(o]
©
=
4
Q.
o
O
v
6]
e
)
v
()]
Q.
2]

®
""000ooooooooooooooooooooooo......

T T T

3 4 5 6
Total Q30 (1000 fm?) Total Q30 (1000 fm?) Exp

I I
I . -- H,,,= 0.360(7) p
No time-odd terms = el

Jacek Dobaczewski

UK Research

UNIVERSITYW @ scoecrorany | - CCSCATD




