
β-Detected Nuclear Magnetic 
Resonance: A New Probe of 

Correlated Electrons

W.A. MacFarlane
Chemistry Department

University of British Columbia
Vancouver, Canada



HM χ=

χχχ ′′−′= i

)0,0(χ′= AKShift:

0

02

1

),()(1
ω

ωχ qqAkT
T q

v
r

v

⊥′′∝ ∑
Relaxation (Moriya Expression):

NMR

Radioactive Ion Beams

Circularly
Polarized
Laser

Li+ ion
beam

Detect NMR
Via β decay



H0

Backward

Forward

βNMResonance

H1cos(ωt)

18895 18900 18905 18910
-0.30

-0.25

-0.20

-0.15

-0.10

A
sy

m
m

et
ry

Frequency (kHz)

two polarizations

ω0

H0

ω0 = γH0

on resonance ω ~ ω0

off resonance ω < ω0

Nuclear Decay Detection:
10 orders of magnitude more
Sensitive than normal NMR
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β-detected ZF-NQR  SrTiO3 in ZF  at T=300K
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Iron <100> 14 nm

Silver 20 nm

Gold 4 nm
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Summary
βNMR:

NMR of implanted radioactive ions in situations
where conventional NMR is undetectable

Low energy beams: allows electrostatic deceleration –
depth resolution

bnmr.triumf.ca

βNMR Facility at TRIUMF/ISAC:

High field spectrometer working, scientific programme starting
Low field spectrometer being commissioned


