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OnpegeneHne PyHKUNN pa3peLleHns

Qo = kr — k;
hz
. 2 2
hwy = —Zm (k;” — kg”)

OyHKUUST paspellieHrs] MHCTPYMEHTA — BEPOSTHOCTD
IeTeKTUPOBAaHUS HEUTPOHOB, KaK QPyHKIIMS OT A® U
AQ, KOorza HMHCTPYMEHT YCTAaHOBJIEH HAa H3MepeHHe
paccesstHUsI COOTBETCTBYIOLIETO TOYKe My, Qy, B KOTOpPOM
BepPOSATHOCTD 3aperucTpupoBaTh HEeUTPOH —
HaMOOJIbIIIAS.
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XBOCT PYHKIIMH pa3pelieHust
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OKpyr*KeHune obpasua

* AJTFOMUHUHN
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Integrated Intensity (0.6 to 1.0 meV)

200

150

100

0 1 2 3 4

Temperature (K)



/ ,

/

/

— ,.,/

OnpeneneHne cNtOPUOHOB

AJITOPUTM:
[IpoBepka HEUTPOHHOTO MYyTHU

[lociepoBaTesibHOE 3MEHEHUe YITIOB
MOHOXPOMATOpa, 06pa3iia, aHaTU3aTOPa

HccnemoBanue nogo3puUTeibHOU
0COOEHHOCTHU, UCTIOTb3Yys HEUTPOHBI
IPYTrOU DHepruun

Bnusinue okpyxeHus obpasia

()-3aBHCUMOCTH JII0O0M 0COOEHHOCTU
IO/DKHA COOTBETCTBOBATh
KPHUCTA/UTHYECKOM CHMMeTpUH oOpasiia
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E; fixed E; fixed

(a) (b)

Fig. 6.3. Schematic diagrams of the lines in reciprocal space along which type-A

and type-M accidental Bragg scattering can occur relative to a reciprocal-lattice
vector G. (a) E;-fixed mode. (b) E;-fixed mode.
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Fig. 6.4. Example of a situation in which the lines of accidental Bragg scattering
could overlap with symmetry directions in a sample.
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6.2 Accidental Bragg scatiering 137

K 2 2
he = E(k‘ — k7).

e keep terms of no higher 1
)/k; and q/G. The result is
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lation for type M modes yie
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Fig. 6.7. Scattering diagram for accidental type-A Bragg scattering when q/G is
comparable to the mosaic width .
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6.4 Resolution function artifacts 159
L

type-1I streak

type-1 streak

0

Fig. 6.8. Orientation in reciprocal space of elastic streaks due to non-ideal collimator
performance and small-angle scattering.
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6.4 Resolution function artifacts
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Artifacts associated with the resolution function shoul L
spurious, since they involve the intrinsic cross section o 150 = 200, 0

non-isotropic shape of the resolution function. Nevertk
of Bragg-tail peaks and “forbidden™ modes in inelastic
significant consternation the first time one confronts the
already discussed these features in the previous chapter,
for the sake of completeness.
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6.4.1 Bragg tail e
When performing an inelastic scan close to a Bragg retlection, a lljragjlg—lul
peak will be observed if the tail of the resolution function sweeps through
the corresponding reciprocal-lattice point. Because of the shape and typical
orientation of the resolution function, the Bragg-tail scattering appears to
disperse like a transverse acoustic phonon. The intensity of the scattering
drops off rapidly as q and « are increased. It is good practice to locate and
quickly map out the Bragg-tail signal before starting inelastic measurements
near a Bragg peak.
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Fig. 6.9. Scattering angles of room-temperature aluminum Bragg peaks vs. neutron
Energy.
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(1) Begin with a quick check of the spur

(1)

(i)

(iv)

the neutron beam before the sample,

(see Fig. 6.13), one can determine whetl
following the intended scattering path

whether they reach the detector because ¢
through gaps in the monochromator shic
of spurious signal. Another is neutrons in
intercepted by the sample; when there 1
the sample, the direct-beam neutrons ca
(relative to the background level) if they

other unexpected scattering paths are pi
seems unlikely. this simple test should be
possibility.

Set the spectrometer to the suspect peak
ually scan each of the six motors (¢ ai
sample. and analyzer) through the nom
genuine, then moving any given motor a
tion should detune the spectrometer, rar
background level. However, if, for examp
an accidental Brage scattering feature of

Measure the suspect feature using neutrons
is a crucial and quite effective test. For ex
peak has been observed with a fixed fina
repeat the measurement with E; = 13.71
working at E; = 41 meV, try again at 3/
should be small enough that the resolutior
do not change significantly, but large enou
of the peak position on neutron energy is
feature disappears or shifts in energy, then
double scattering or higher-order neutrons
If the suspect feature passes the test abov
from the sample or sample environment. C
it is coming from the sample holder (e.g.. /
N3). If the signal 15 from the sample envir
depend on the precise nature of the sampl



