


to the gdlrectron

As is known’ ’, slow neutrons ‘on traversrng a ferromagnetrc experrence small 5
angle scattering on’ magnetrc rnhomogenertres They are elther drffracted or refracted
in dependence on how large the phase dlfference is ‘of the neutron waves travelrng :
ame distances in an mhomogenelty ‘and in a homogeneous medrum \

The refractlon rndex n for the neutron wave travehng |n the magnetrc medlum rs
where N rs the atomrc denslty of the medlum b the mean neutronf(:oherent scatterrng ,
Iength u, the magnetlc moment of the neutron, B the magnetrc in Ctlon value n the
medlum, E and A, the energy and wavelength of neutron respectlvely Slgns g and
rr stand_ for the parallel and antrparallel orrentatron of the neutron sp|n W|th respect

The. difference in phases of the neutron waves scattered on the inhomOQeneities
havmg opposite d|rect|ons of magnetlzatron is | T
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"where 5 is. the |nhomogene|ty srze along the drrectron of the ne tron propagatlon ’

At P <<, the drffractron domrnates and at ¢ >> 1, the refractlon does (reaIly already. -
at ¢> 3, the neutron scatterrng is vrrtually the result of refractron) The characterrstrc;_ :
angle of drffractlve scattermg ar, 27\/8 the characterrst"
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angle of neutron deflectron ‘

on refractron by a h omarn |nterface AB = —EE-;-cth here 0 |s the grazrng angle

of the neutron ‘wave |ncrdent on:the lnterface (|t is assumed here that 0,{> Gcm
= (2uB/E)' 2 - the critical angle of total reflectron) o l ;
In typlcal ferromagnetics: traversed by slow . neutrons it is refractron that plays;

{
’ ~the main role in the smaII angle scattering. If a ferromagnet rs nonmagnetrzed it can be

assumed that neutron deflections are uncorrelated and the angular broadenrng of the -
beam .is. proportional. to (1/6)! /2, where 7 is the thickness of the sample & the mean

domarn size. -The . experlmental data’3 4’ favour thlS assumptroni A srmple model
‘of sharp interdomain boundaries’*’ led to the’ expression :for the total width at half

maximum of the angular drstrrbutron of transmltted neutrons whrch looks as foIIows
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'Thrs formula yrelds F 2x]!)'2 ‘for oold neutrons wrth ?\ = 20A at 'r*‘ 5x10 2

and § = 5x10"' cm,uB =1, 2x10

ObI\Cz\r.u luxi1d B m
B, IReputE nec zeﬂ.mliﬂl_d
ook B TR A



Investigations by Scharpf et al.”s / have shown that the real situation ‘is not so . e
. simple, as the refractlon depends on the character and thuckness of |nterdomam boun- L

daries.- - .

In the case of polycrystalline ferromagnetlcs a questlon still remains unsolved -
about the conditions under which the small angle scatterlng is determined by the size

of* grams or domalns and the thlckness of mterdomaln boundarles Thus the
snon (3) glves 1ust an approxnmate estlmate on the broaden|ng '
‘In various experlments there has bee observed a consxderable decreaserl

of .an external saturatlng magnetrc field applied to the ferromagnetlc sample. By exp-

ylorlng this fact and the method of pulsed magnetization and demagnetlzat|on of .thin .
~plates from magnetically soft materials (such as armco-iron, etc.) it is possible to rea-’
lrze the puIsed rntenslty modulatlon and monochromatlzatlon of a_cold neutron beam. '

oys specnal convenrence |f performed on a pulsed source of cold

~neutrons. A chopper monochromator based on th|s pr|nC|ple can ‘be arranged as fol-“'
Iows a few ferromagnetlc f0|ls in puIsed magnets envnronment are placed successlvely B
on the cold neutron beam at the distance Q from the neutron source wh|ch satlsfles

‘ the condltlon

g = Yti. , ' SO e gy

- where v is the cold neutrons velocity to be monochromatized: t,, the time, w:th respect‘ -

to _the neutron pulse at: which the i-th ferromagnetrc fonl gets magnetlzed for.a short

; perlod |n the f|e|d of the correspondlng puIsed magnet ln between of the f0|ls are to

matlon ) W|th the angle of colllmatlon 10' and the beam broadenlng on transm|ss|on‘ o

ithrough a demagnetrzed sample 2x1072 the outgomg |ntens|ty ‘from’ the “collimator
wnII be.20. t|mes smaller. that. in"the case of a-magnetized, ferromagnetlc sample When
a set of choppers is used, the degrees of lntenS|ty modulatlon are multlplled The mono-k
chromatization” extent” depends on the magnetlzatlonde
‘ thlckness AQ and the dlstance between nelghbour forls
A Atz .
=& + at.
i ‘[ (Jz e
where t= Qv At |s the time |nterval rn whrch the ferromagnetlc gets magnetlzed
Atv-2);(104 cm’ s (7\ ZOA) Q 5x102 cm, AlZ 2x10
—6x10' LAE= 2x10 V v

Currently, in the’ experrments W|th slow neutrons- besides the’ conventional mecha-

nical method two electromagnetic methods are being explored for. the pulsed modula-
tion and monochromatization of neutrons. : T

i -One exploits the puIsed remagnetlzatlon of a single crystal of L| ferrlte resultmg
in" the change of ‘the Bragg diffraction intensity W|th the change of tne magnenzatlon
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the
angular broadening of. the transmltted neutron beam dlstr|but|on under the act|on“ :

/
durectlon 6/ At that there is formed a pulsed beam of monochromatlc ‘thermal neutrons R

Agnetlzatlon rate the fonl
Y B)

cm At"1(‘)' s, A?\/)x—\ o

’refraction to be explouted
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wuth energles satlsfymg the Bragg dlffractlon cond|t|on The other method uses a pola-'
rizer ‘and an analyzer for slow neutrons in combination WIth a placed between them:

1117 d/B/

spln-fllpper either ‘a radiofrequency’”’ or pulse one. This chopper in pr|nc|p|e
does not impose a limit on the use of long wavelengths. Its resolution depends on the

: Iength of the neutron spin reverse region (accordlng toref.’8/i it is 0.65 cm).

The method is suggested as the complement to the two above methods in the range

o experlmenters with rather h|gh neutron monochromatlzatlon

‘An’ extra advantage is the. simplicity within the method of* the varratlon of the
energy of the neutrons to be monochromatized. To do this it is only necessary’ to
choose- other’ moments 1 ~for: pulsed magnetization: of the forls in_accordance w«th
eq. (4). On some respects the proposed chopper. |s analogous to the earller constructed_

~one for the pulsed modulation of ultracold’ neutron beams’® /. However ‘that chop-r
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