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Instrument Webpage: https://www.nist.gov/ncnr/high-flux-backscattering-spectrometer

The High Flux Backscattering Spectrometer (HFBS) is an inverted geometry spectrometer capable of resolving motions with characteristic
times of the order of a few nanoseconds. With a dynamic range up to 35 peV and an energy resolution of ~0.8 peV, HFBS offers the highest
count rate with sub-peV resolution in the US. The instrument characteristics make HFBS an ideal choice for high resolution, quasi-elastic
scattering studies of low-energy dynamics in polymers, biomolecules, adsorbed species, and molecular reorientations.

x10"

'51.8 — Cold Source
- - < — After Filters
1) Bi/Be Filters t After VS
2) Velocity Selector (VS)| & '?
3) Local Shutter = 53.'33.1515% ctor
4) Focusing Guide (FG) § o6 Removed:
5) PST Chopper (PST) | £ _ by Fitters;
6) Doppler Mono. (DM) 1 ] Vgaveleggth [K]
7) Analyzers 16 210
8) Beam Monitor = prervS
— 9) Detectors T " [Focused Boam:|| — After PST
. 5 ;
10) Analyzer Housing @ s sranzsem || untoc. Beam:
— 6x15cm?
X +0.7x1.3deg
54
TS
6 Scattered Beam ol— - > ,
to Analyzers 16 X10° Wavelength [A]
Beam . — Fluxon
— FWHM: — ;Iefl. Be:rr
Passes L1z ~1peV (to sample)
Twice S N
Beam on Sample u::_‘ 4 e ey
~ HOP Sample 435 uev
& Reflects (green) Analyzed Beam 0 2 2.1 22
T onto Detectors (yellow) Energy [meV]
Instrument Characteristics Filtration

Beam Size:
Length Scales:
Time Scales:
Sample Flux:

3 x3cm?

4A-25A (Q:025A"-1.75A")

50ps-2ns
5.0 x 10° n/cm?/s

Resolutions: Dynamic Range FWHM
11 peV 0.80 peV
17 peV 0.85 peV
35 peV 1.20 peV
Cryostats
System Range
Top Loading CCR 2.5K-700K
High-Temp CCR 14 K-800 K
ILL Orange Cryostat 1.5K-300 K
ICE Dil Fridge 50 mK-300 K
Furnace 473 K-1673K
Pressure
System Restrictions
Powder Samples: 5 kbar 1.5K-300K
Liquid Samples: 1 kbar 275K-320K

Sample Holders

Liquids: Annular sample holder
Powders: Flat plate sample holder
Electrochemical cell for battery applications

- Focusing Guide: x8 gain

- Bi/Be Filters: 30 cm of Be, 10 cm of Bi
Filtered Particle Transmission
[core gammas, fast neutrons, cold neutrons] [0.2%, 0.06%, 53%]
- Velocity Selector: ANA = 18%, Transmission 83%

Flux Gain Components

- PST Chopper: x4.2 gain
Duty Cycle: 50%
HOPG Crystals: 7.5° mosaic

Monochromator
- 52 x 28 cm? area: Comprised of ~15 hexagonal wafers
- Spherically Curved: r=2.12m
- Si(111) (strained perfect crystal):
dy; =3.135 A(AN=6.27 A, E = 2.08 meV), AN\ = 1.86x10°
- Doppler Drive (3 dynamic ranges):
+11 peV, *17 peV, *35peV,

Analyzer System
- Analyzer Area:
8 spherical sections (each 36.4 x 201 cm), 39.3° < 260 < 124.3°
4 Debye-Scherrer rings, 7.8° < |26] < 39°
- Si(111) (strained perfect crystal)
- Spherically Curved: r=2.05m
- Coverage: 23% of 4 steradians, 7.8° < 26 < 124.3°

Beam Compression: 2.8 x 2.8 cm?
Divergence Relaxation: 2.1°

Detector Assembly

- 13 He3 pencil detectors: 7.75° angular acceptance each
- 4 seperate He3 detectors: Each captures a Debye-Scherrer
analyzer ring.
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