
PRECISION SPECTROSCOPY
OF FORBIDDEN TRANSITIONS:
SPECTRAP @ HITRAP @ ESR
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spectroscopyspectroscopy of HCI: M1of HCI: M1--transitionstransitions
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transition energies (for QED test ~ Z2 )                    10-7 – 10-9

nuclear magnetic moment in absence of shielding 10-5 – 10-6

electron magnetic moment: fundamental constants 10-9 – 10-10
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previousprevious measurementsmeasurements: ESR: ESR
IONS FROM SIS

IONS

ELECTRON COOLER

IONS

LASER/ION INTERACTION REGION

LASER BEAM

LASER BEAM

LASER/ION INTERACTION REGION

ESR

FL
U

O
R

E
SC

E
N

C
E

 C
O

U
N

TS

WAVELENGTH [nm] REST FRAME WAVELENGTH [nm]

207 81+Pb209 82+Bi

λ=243.87(4)nm λ=1019.7(2)nm



Manuel Vogel

forbiddenforbidden transitionstransitions so far so far measuredmeasured

gJ
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...numerous EFS from EBIT measurements
(but only one laser spectroscopy measurement – Ar13+) 

... numerous gI from NMR

10-4

10-4

10-4

10-9

typical
relative 

uncertainty

10-7



Manuel Vogel

goinggoing to cool to cool ionsions
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traptrap arrangementarrangement

LIQUID
NITROGEN

SPLIT 
COILS

LIQUID
 HELIUM

EXCITATION LASER

FLUORES-
CENCE
DETECTION

CRYO 
ELECTRONICS

PENNING TRAP

BEAM OPTICSIONS

PULSED 
DRIFT 
TUBES

OPTICAL
PORT



Manuel Vogel

SPECTRAP @ HITRAPSPECTRAP @ HITRAP
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SPECTRAP SPECTRAP PenningPenning traptrap
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transparent ringtransparent ring
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statusstatus
we have:

• magnet setup with assembled (test) beamline
• experimental control electronics (LabVIEW-based)

• trap with installed cryo-electronics almost ready
• laser systems for Mg+ and Bi82+ almost ready

we need:
• ions (offline source / EBIT / HITRAP)
• detectors (under way, Uni Münster)

next steps:
• install and wire the trap (july)
• cool down the magnet and 

• get ions
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furtherfurther contributionscontributions

• Z. Andjelkovic (poster, setup)

• D. Segal (poster, trap-related)

• R. Jöhren (talk, detectors)

• D. von Lindenfels (poster, double resonance)

• S. Albrecht (poster, lasers)


