R TRIUMF

Collinear laser spectroscopy results
from December 2011

Matthew Pearson

ISAC science forum



@rriumr Outline

Collinear laser spectroscopy on bunched beams

S1341 RMS charge radii of the heavy Rb isotope

S1010 Hyperfine anomaly measurements in Neutron deficient Fr
isotopes
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RTRIUME The laser systems
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RTRIUME Atomic Hyperfine Structure
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QTRIUMF S1341

S1341 — Laser spectroscopy on neutron rich Rb isotopes
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QTRIUMF PhYSiCS goal
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92Rb fluorescence
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Target voltage over time

92Rb Peak Centroid 92Rb Peak FWHM
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@riumr Looking for ?*Rb
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RTRIUME The Bohr Weisskopf effect

S1010 — Hyperfine anomaly measurements in Neutron
deficient Fr atoms



RTRIUME The Bohr Weisskopf effect
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The Bohr Weisskopf effect
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RTRIUMF Atomic method of seeing it

Bohr Weisskopf effect
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RTRIUMF Atomic method of seeing it

Bohr Weisskopf effect
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Relative | sotope shift

Nuclear trends in this region
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@rriome 206Fr structure
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QTRIUME °Fr fluorescence

Frequency reference
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206Fr - nuclear state a

100 T T T T T
[ Run716 ]
80 [ -
g o ]
€
3 r ]
O wkE ] 206Fr - nuclear states a and b
t E 1 LT B A e o B e e o
[ ] r Run726 1
s [ ]
40 | E
22,500 -22,000 -21,500 -21,000 -20,500  -20,000 o F ]
Frequency relative to arbitrary zero [MHz] € 30 L ]
530 [ 3
o7 | ]
206Fr - nuclear state b o ]
200 T 20 i
[ Run717+718 ] £ ]
[ { ] 10 | 4
150 [~ 4 r ]
L ] PR i ATV ST S .
a [ i q 25,500 26,000 26,500 27,000 27,500 28,000 28,500 29,000
‘g 100 [ ] Frequency relative to arbitrary zero [MHz]
8 [ ]
50 ]

o P s ey e ]
-20,000 -19,500 -19,000 -18,500 -18,000 -17,500 -17,000
Frequency relative to arbitrary zero [MHz]




QTRIUMF 2()6,2()61771::1.

206Fr - nuclear state a
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"Counts"

40

30

N
o

-
1S}

-10
-18,500 -18,000 -17,500

205Fp simultaneous Voigt fit for 1=9/2 205Fr

L L B
frun 668+720 - binned by 2
[baseline adjusted

"Counts"

30

20

=
o

L B e e e I B S LA A
run 74§+744 - binned i)y 2
rbaseline adjuste:

Frequency relative to arbitrary zero [MHz]

: -10
-17,000 23,000 23,500 24,000

Frequency relative to arbitrary zero [MHz]

1
24,500



QTRIUME Conclusions

o P2Rb fluoresced successfully

o 206.206mEy jdentified, spins, moments and RMS charge radii will be
extracted.

o 205Fr seen, spin, moments and RMS charge radius will be extracted
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