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Lamb shift measurements

Our starting point is the Dirac equation,
leading to the energy eigenvalues for the
hydrogenic system (k=y+1/2):

E(n,k,Z)=|1+ = - me

n-k+(k* - 7'a?)

i

The gross energy structure therefore varies as 7-.

QED effects result in small shifts\from these energy levels

which scale principally as Z'. Thus-one-may-construct a more precise test of QED
from a less accurate measurement by moving to higher-Z hydrogenic systems.

Element 1s Lamb Theoretical Experimental
shift (eV) uncertainty (eV)y Uncertainty (eV)

Ar 0.9383 7.4x10™ 0.016

Ni 5.096 3.7x107 0.10

Au 205.3 0.37 79

U 458.5 2.7 15
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Production of Highly Charged lons

Axial confinement provided
by electrostatic potential-well
formed by drift tube structure

- Electron-ion
~, interactions
“ create & excite
1 HCl in trap region

o

Superconducting
magnets provide
3T field to
magnetically
compress
electron beam

e g

Electron beam generated

at electron gun space- charge of electron beam

Barve Crosby & Mike Tarbuir, © 3000



Laser Spectroscopy of Hydrogenic Silicon
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Partial term diagramy.of the Si**" ion, showing the transition which would be
induced in an n=24dser resonance expariment.
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Schematic diagram for the laser system for an n=2 resonance experiment on Si.
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X-ray Speciroscopy on EBIT

Mn count rate into 4 zper 1 &V bin
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Visible Spectroscopy of Ti-like lons
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Typical visible spectrum of Ti-like lon (Ag .J—El -2

obtained from 5 min exposure

?_Transitinn A _{__nrr!} in air

Oxford EBIT results
sSn* "D-"Ds 503 (provisional)
Ag™ *D-"Ds 631.481(5)
Ag™ °Dy-"D; 449 435(5)

: _:TOE}-’G' YEBISU results

b DDy e 470.24(3)
P 50,.5D, -430.33(8)
)
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Current results for Ti-liKe ions.
{Oxford results for n,Ag (bothd=3-2 & J=2-1),
Sn&Ba ascuralety ~5 ppm pending)

Pixal Humber

Typical calibration spectrum
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