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Q@ TRIUMF Ground state nuclear properties

Measured via the hyperfine interaction

Measurement of the interaction between a nucleus and its environment

can yield
> Nuclear spin, / o Change in RMS charge radii
o Magnetic dipole moment 5(r?)
o Electric quadrupo|e moment QS (calculated from the isotope shift)

Isotope shift = (33) Dynamic deformation
Qs = (Bo) Static deformation

(B3) # (B2)?



Q@ TRIUMF Scope of measurements
as of Jan 2014
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Q@TRIUMF (B-detected nuclear resonance techniques

Interaction between an implanted nucleus and the crystal around it is
given by

H— _m7HO+‘”(622,q?” {/;2_724-7](/;2_/}2)}

Vx —Vyy
V;

where n = o



Q@TRIUMF (B-detected nuclear resonance techniques

Interaction between an implanted nucleus and the crystal around it is
given by

H— _m/7H0+‘”(6221q?” {/;2_724-7](/;2_/}2)}

Vx —Vyy
V;

where n = 7

To measure p arrange for
e2qg=0 To measure Q reduce H, to zero

2
H=—m"H, eug
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In practice
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Q@TRIUMF Inside the vacuum system

50Q RF transmission line

Non resonant = no tuning !!!

Pictures courtesy of G.D. Morris
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@rriumr NQR Data
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Qi1/Qo | 1.0775(12)
[ ] Qy/Qs | 0.96675(9)
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[ Voss et al. J. Phys. G. 41 015104 (2014)
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A photon has angular momentum 1 therefore can induce

transitions AF = 0, £1 (NOT 0 — 0)




Atomic Hype
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Q@TRIUMF Isotope shifts

Isotope shift of an atomic transition
Two components: mass

| Ppm shift shift (nuclear recoil) and
: volume shift

Analysis of volume shift
yields the change in nuclear
mean square charge radius,

6<r2>\
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@TRIUMF Collinear fast beam spectroscopy

to data AE
collector

photomultiplier
tube  ~__

ion bunch

from Paul trap charge exchange
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@TRIUMF

Collinear fast beam spectroscopy
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Q@TRIUMF What it looks like
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@ TRIUMF Rb isotopic chain

22 ‘

18— Y

16 { |

14— —

50,N

12— —

2 _N=!

0.8—

.
o4
|

0.6—

T

ole
Y

L

04—

02+ ¢ 1 § [ 5 _
g
v VO )
48 50 52 54 56 58 60 62 64
Neutron Number

ol

'y
Srew



@ TRIUMF light Rb Data
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@TRIUMF hat does it mean
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@TRIUMF

Relative | sotope shift
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Q@ TRIUMF Nuclear structure from Fr

PRELIMINARY deformations
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@ TRIUMF Bohr WeiBkopf effect

1 T T T
102 \
= Bext
20 X 0.8 r )
£ By
2 098 B )
096 e
o os 1 15 2 ™ 06
— 1)
— )
Neutron @ Sie il
Unpaired . ‘Magnetization
Neutron 2f,, = Pue
s N R 02 r i
1
@ .
0 15 20

radius (fm)

A _ Ant(1+€) __ Aot _



@ TRIUMF Bohr WeiBkopf effect
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Q@TRIUMF Future plans

5-NQR on heavy Mg isotopes out to at least 3*Mg

Laser spectroscopy on neutron rich AL isotopes to investigate
deformation and possible isomers in the island of inversion

(e}

(e}

RMS charge radius of $2Ga for TRIUMF’s super allowed (-decay
programme

o Investigation of highly deformed states in neutron deficient Y and Sr
isotopes

Evolution of the shell structure in neutron rich Ca isotopes

(o}

(e}
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