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The VITO Beamline

R. D Harding et al., PHYS. REV. X 10, 041061 (2020)
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What do we know about 11Be?

3



What is the Hyperfine Anomaly?
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Example from recent measurements

1) W. Sahm, A. Schwenk, Z. Nat. 29 a, 1754 (1974)

2) J. Papuga et al., Phys. Rev. C 90, 034321 (2014) 5

𝜈 47𝐾, 𝐸𝑀𝐼𝑀 𝐷𝐶𝐴

𝜈 𝐷2𝑂
= 4.501 684 9

𝜈 39𝐾, 𝐻20

𝜈 𝐷2𝑂
= 0.303 984 85 9

𝜈 47𝐾, 𝐸𝑀𝐼𝑀 𝐷𝐶𝐴

𝜈 39𝐾, 𝐻2𝑂
= 14.83852(3)

𝐴 47𝐾

𝐴 39𝐾
= 14.785(1)

39∆47 = 0.364 9 %

Preliminary Experimental result:

Literature1 stable MNR:

COLLAPS HFS measurements2:

Atomic theory (Jacinda Ginges, Georgy Sanamyan)
+

Density Functional Theory (Jacek Dobaczewski)

work ongoing…

Initial calculations look extremely promising! 



Theoretical Background

1) Phys. Rev. C 72, 024312 (2005). 6

Further refinements from Perfrenova 
and Leclercq- Willaim1.

9∆11 ≈ 200 → 300 𝑝𝑝𝑚

Extention of GMFC to 11Be

State-of-the-art atomic theory

Sound theoretical prediction



Measurement Plan

1) W Geithner et al., PRL 83, 3792 (1999) 7

Task Shifts

Establish the highest possible laser polarisation and β 
asymmetry in 11Be, using single-frequency laser 
polarisation and subsequently laser re-pumping. 
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Locate the correct rf resonance frequency using β-
NMR in the solid-state host. 

1

Measure asymmetry relaxation rates in the two 
potential liquid hosts, BMIM-COOH and EMIM-DCA. 

1

Perform rf-modulation scans in order to locate the 
narrow resonance in the chosen
liquid and define the final modulation-free scanning 
range. 

2

Acquire at least three independent high-resolution 
scans in separate liquid samples. 
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Geithener et al. 1
11 online shifts +1 stable beam tuning


