Frequency Measurements on the
2s2Sy ) — 3525y, Transition of
Li and °Li

Rodolfo M. Sénchez A.
GSI, Darmstadt, Germany

Laser

la$e,v Spectroscopy of
\ Highly Charged Tons and
@
«SpHERe
N

=1
i ®= é
| 7 HELMHOLTZ GUTE il
i --:- | | | GEMEINSCHAFT NRRRGe S
| 2N s

University 0
of Windsor (

Exotic
Radioactive
uclei




Laser

Laser Spectroscopy ShHEre

Hyperfine Structure — I, w;, Q

Isotope shift — 7

Proton Number

324046 44457

1728\

282325,
181-206, 207228
183497

27, Th

1781 “P{
ToTTE e

161179
1 Lo
ua:;:mGd ul
“*Eu

138-154g
m
135137,138)

108132

10127

132150,

- Nd  146-T65,
e - Dy

Neutron Number

H.-J. Kluge and W. Nortershauser, Spec. Acta. B 58 1031 (2003)
http://www.gsi.de/forschung/ap/projects/laser /survey.html



Laser

Isotope Shift StHERe
N J
v ]
B 9
b B UNI-MAINZ, CERN

3 e .
c Li| o GSI, TRIUMF | Nuclear Charge Radius
>
2| Hel | ANL, GANIL (7~ 158) fm
S
E H I: i s & J

05 1 15 2

-
Neutron Number

Avg_p = AV(BOZA +K (FC,B)2 - (FC7A)2}



Laser

Absolute Charge Radius .§F;Eae

E = &Q+rely+212el)+

[sfg, +k8re,} +0d [8(0 )5 +k8QED} +a [ S el }

“ho
2 el +2EQ] +
A=m/(m+ M)
m: electron mass, M: nuclear mass,

o: fine structure constant

Z.-C. Yan, W. Nértershauser, and G.W.F. Drake. PRL 100, 243002 (2008)



Laser

Absolute Charge Radius e

Isotope Shift  Absolute Frequency

(Fe8)” — (Fen)’ Fe?
Field Shift ~1-2MHz ~ 10 MHz
Relevant Freq. Scale ~ 35 GHz ~ 815 THz
Accuracy ~ 100 kHz ~ 100 kHz
Relative Accuracy 1076 10710
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Overall Transition ’Li SR
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Simulation Line Profile
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Simulation AC Stark Shift SR

30{ ~ " T T T ' ' ' ' ]
2.5+ /o 4
2.0—- _
1.5+ 4
e ;

0.5+ < e Simulated data i

Linear Fit (Prisa > 10 mW)

2 Peak Center (MHz)

2->5F

F

0.0

0 5 10 15 20 25 30 35 40 45
Ti:Sa Power behind Cavity (mW)



Laser

Summary of Uncertainties StHERe

Statistical Uncertainty 0.071 MHz

Systematic Uncertainty
Frequency Comb Calibration 0.143 MHz

AC Stark Shift 0.065 MHz
Subtotal 0.157 MHz
Total 0.172 MHz

Vas_ss(Li) = 815618 181.485(172) MHz
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Reference Year Energy (cm™1) Frequency (MHz)
Radziemski et al. 1995 27206.0952 0.001 815618 215 30
Yan & Drake 2002 27206.0924 0.0039 815618 131 117
Bushaw et al. 2003 27 206.0942 0.0001 815618 185 3
Yan & Drake 2003 27206.0926 0.0009 815618 137 27
ToPLiS Iy-line 2004 27 206.09404 0.00009 815618 180.5 2.7
Yan et al. 2008 27206.0930 0.0010 815618 149 30
ToPLiS v-Comb 2008 27 206.09408 0.000017 815618 181.485 0.172
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Summary e

> Vos3s(’Li) = 815618 181.485(172) MHz.
> Vos_.35(°Li) = 815606 727.632(239) MHz.

» These values are in agreement with previous experimental
data.

» Improvement in accuracy.
» Detail description of the line profile.

» Measurement of the nuclear charge radius by pure optical
means.
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AC Stark Shift Simulations
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