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Radioactive beryllium isotope ions ("Be* and 10B¢*) that are provided by a projectile fragment separator
with =1 GeV beams, as well as stable isotope 1ons (°Be") are stored and laser cooled in an online ion trap.
Their absolute transition energies of the 2s 251 n—2p 2P3/2 transition were measured with an accuracy of
~1078. In this way isotope shifts of beryllium ions were obtained and the differential mass polarization
parameter k=—0.286 41(70) a.u. as well as the 2s 25— 2p 2P transition energy of an infinitely heavy beryllium
ion hv”=0.145 524 290(42) a.u. were determined for the first time.
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Isotope Shift (IS)

isotope shift = AfAEICASNDBBEAKRE (RFIXRILF—%4) OV T 6

type origin effective region | order @Be" 225| n- 22P3/2

field shift (FS) nuclear charge

effect ~100 MHz
Z =58 difference ~ 10 MHz
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He buffer gas cooled spectra of on-line trapped '%/Be*
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off-line "Be* experiment

laser cooled He gas cooled (~4e-4 Torr)
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observed resonance frequencies of Be isotopes
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AT R & DR

hv™": transition frequency of an infinite mass
k:differential mass polarization parameter

Chung et al.
this work FCPC. RVM Yan et al. Yamanaka
. . _ . 1991,1993) Hylleraas CI(STO)
(in atomic unit) experiment (1991,199 (1998) (1998)
relativistic

hv® 0.145 524 290(42) | 0.1455306(11) | 0.145 429 884 0.145761 9
hvwexpt_hthheo — -0.000 006 3(11) | 0.000 094 41(4) | -0.000 237 6

K -0.286 41(70) -0.287 5 -0.286 76 0.285 26
Kexpt-Ktheo — 0.001 1(7) 0.000 35(70) -0.001 15(70)
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Nuclear Charge Radii of »''Li: The Influence of Halo Neutrons
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BV — BV s = ?': [Z(ALi) — 2L N(B(r,) ),
— {8 (ri)h;)
— —1.5661 22 [12(ALi) — r2('Li)]
(2}
TABLE 1. Isotope shifts measured at TRIUMF (this work) and

GSI1 [8] [ave = weighted mean] compared with theoretical mass
shifts for "Li-*Li in the 257§, p—3s 5, j, transition.

Uncertainties for r, are dominated by uncertainty in the refer-
ence radius r.("Li) = 2.39(3) fm [9].

Isotope Isotope Shift, Mass Shift, r., fm
kHz kHz

SLi TRIUMF —11453984(20)

G5l —11453950(130)

avg —11453983(20) —11453010(56) 2.517(30)
|Li TRIUMF  8635781(46)

G5l 8635 790(150)

avg 8635 T782(44) 8635113(42) 2.299(32)
°Li TRIUMF 15333 279(40)

G5l 15333 140(180)

avg 15333 272(39) 15332025(75) 2.217(35)
ULi TRIUMF  25101226(125) 25101 812(123) 2.467(37)

%68 kHz statistical +57 kHz systematic from ac-Stark shift

(2) = (r3) + (R2) + D (R2) +

h*

e
4m]'.,|:"

(3)

FIG. 2 (color online).
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Experimental charge radii of lithium

isotopes (red, @) compared with theoretical predictions: A
GFMC calculations [4.22], V: SVMC model [27,28] (¥: assum-
ing a frozen *Li core), &: FMD [26], O: DCM [19], O and <

ab initio NCSM [23,24].



Conclusion

on-line trap '°Be*, ’Be* @ He gas cooled

off-line Be* @ laser cooled/He gas cooled
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