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. . Magnetic colloids· exhibit various ~tatk mag~etic' prop~rtie·;· [ 1,2]. ·They. can 
,. ; ., - . ,.. __ -. . ·. ·- ' .... - :._ -•--·.. . , ·- . . . -. ,. ~.. . - . 

. be e~plained i(the magnetic field inducti6~ rnicrodistributionis kn~wn.' Ne~trons. 
-·~:.-','. ·-~-' <'<-.• ·• ,.-._. '','• --._•-.·._:~.\• _•- •r;'•·~·,.••~• '. _• ,:•-~:•-••-

·art! an· irreplaceable instrnme.nt:.liere, .. ·but_.up- to .now their utilizatfon;:nas_ been; '·~ 
... - - •. . . -- ' - ; - -. . . , . . ., -,. ·--. 

· . re_strictedc, riiostl y to·: 5,rri~iFangle >'.scatterin~. · [3~.sj · techniques~.·.· Transmissi~n .. •of~ .. 

polarized-rieutrons·through-;a sample''makes it possible to.study ~agnetic coll6ids by . · 
- - . •.- ' . ··- ' . ~ ' -:, - ' . ,-- . - . . . 

• • Jneasuriri{:\he ·. b~am. dep;larization_ from mairietic: blusters or by observing· .• the 

coh~rerit motionof th~ polarization vector.,in a magri~tic field, whi~h vari~s over'.· 

,: : the dista,nbe ~; the sa~;le di~e:ion: sba1~\n this ~ase, ;e no~alized polarizati~n 
...,_ . . ---~ .~' ! . -

ove7: ryeutron :Wa~;j~~~th inter'val I+ . ••. . . . . . 

a)-c~l[oid cdncentratio~ c = 20%/b)-~olloid ~onc;ntration c =£10% ~ · 
-✓ .- • - -

. . . . .- . , -. -
1 a.• shows P, ( H) Joi- ~ colloid with a ;-?lid pha 

· h;s minima at H=="15, 45, 130, and · · 
. . ; -~ . ,, -, . ; : . - .- .. 



~ 

.-~ .. =·..so.._. 

'~ 

the P;(A) dependendes for the same concentration. at H~l5, .45, and' 130 oe: 

, · Within the· i;terval of 1 +4A.this .dependence has ·a sine cha~acter~ The sinusoidal 

··period_· decreases· as the magnetic . field. strength . increases;. The data. presented. in 
I ' , ,· , - - . . , 

· Figs. 1, 2 show that i ~olierent change in neutron polarization takes place. 
C ~ • •, : ' - • • 
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Wavelen_gth, A,· 
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Fig:i · P; (t.) ·4.epende~?e Jo; the concen;rt?,tion c = 20% <;1t magnetic fi~(d: 

a)-H,;15 Oe; b)-H=45 Oe,: c)-H;::130 Oe 

I 
The picture' of a neutron passing through the sample appears to . be as 

follows:-At , the sample . boundary, . neutron· spin precession arises · around the 
. . . ~ . •. . ·•· . . 

ind~ction vectorin the sample because of a jump in induction direction.'Inside the 
' ··, • "... ,.. ·- • • ·•.·. < : :, 

. induction vector turns -slowly__, and_ the precessing spin follows ~diabatically: The 

. P; 0-) oscill;tion period determines· the µi~an magnetic induction within the· sample, 

.. which allows . the elementary magnetic dipole parameters . to l:ie evaluated. To do 
' ., . , - . . . . 

this, we use· the L~ngevin:.· fo~ula for : the magnetization/J; of a paramagnet: 
' :; 
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J. . . . 
J = J0 ·c•(cth(X)_...:11,X}, Vf_her~, X.= mlfioc/kT, in is the'rriagneticmoment of the 

dipole, H,
0
c is_ the local_magnetic fieid>J~ is the saturatipn magneti~ation, and c_ is 

- . .. ' , . : • •~. .... • J ' 

• the · spatial ·concentration: _Assuming H1~ ='H+(y-N)-J~·where N is the ~ample 
' ' ' - ~ . . - : ~ 

demagnetization factor .. and y is the . factor. taking into account . the spatial . 

distrib;tion· of the magnetic dipoles, we obtain 4n-J0 'c:(l-N)=I:i76 kOe, 
: . . - . - - . _. . . ' ' - . ' • t' . ·-.· . . - , .. 

: y-N.7 0}5,;anf md0.95xIJ_=16 Gs:cm3.--These p-arame_ter val~es are )11 good 

. agreement with the parametew-of colloid elementary particles. Thus, for the colloid · 
;_. . '' . - ' .. ", .· . . ~, - .• . .. . .., 

_with a concentr~tion of c _,;,, 20'!-Lno clustering ~vas :observed for H = 15 + 130' Oe. 
- : . . •· ., "·, ,, - ' \ ,., __ . . 

For 'c = 1.0% (Fig. lb), the polarization exceeds Las the field increases, which 

_see~s to be conn~;t~d with :neutron scat~ering i~ the lattice for~ed by dip~le chains 
' ,• •, T '> • :• j " , :• ;,~, •· • 1 • a '; • • "• • •, ~ ,:: • •• ,. ;_• • .,_, •. 

.. ![7]. 
/ .. '· \ . \. 

' The work'. was . perform~d., within .... the framework of the RFFI project ' 
,. I' . , . 
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