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Backscattering

δλ
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d
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Maximum resolution requires that neutrons 
scatter off of both the monochromator and 
analyzer with a 2θ of 180

HFBS uses the (111) plane of Silicon 
due to its low δd

HFBS Spectrometer
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PST Chopper

Increases neutron flux 
by a factor of 4.2

Meyer et al. Rev. Sci. Inst. 74 2759 (2003)

HFBS Spectrometer
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Instrument Specifications
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Elastic Scattering
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Jump Diffusion
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Diffusion
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Temperature Dependence: 
Diffusion to Tunneling
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0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

n
si

ty

52K

0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

n
si

ty

47K

0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

ns
ity

42K

0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

ns
ity

37K

0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

ns
ity

32K

0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

n
si

ty

27K

0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

ns
ity

22K

0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

ns
ity

17K

0

0.1

0.2

0.3

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

ns
ity

12K

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

ns
ity

7K

0.00

0.10

0.20

0.30

0.40

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12

Energy (ueV)

In
te

ns
ity

Tunneling energy of 2.4µµµµeV 
is Q-independent

This tunneling energy indicates 
that the potential height V3= 42meV
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The separation between the J=1 
and J=2 Librational levels is:
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FANS Spectrometer
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