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hay e critical magnetic scattering at temperatures below
and abo\ e phase transition, T,. From the size and shape of the

magnetic diffraction peak, we extract the magnetic order parameter, The K
M o (—¢)" (Wwhere € = T/T.-1 is the reduced temperature), and the S —

magnetic coherence length & o« (-¢)".
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We have found a  of 0.31 and 0.35 for bulk and nano respectivly, which

IS close to that of a 3-D Ising model of 5/16 = 0.3125 =~ 0.3258 [2]. The
critical scattering Is strongly enhanced in nano sized particles, corre-
sponding to larger values of .

The measuremens have been conducted running in 2-axis mode,
using a PSD.

What is criticality? A st
- The behaviour of order parameters close to SSEITEERSIES
(on both sides of) a phase transition. i S £
» Local / localized order/disorder with a RESEISEIISHS ’ SIS s TIss: N
charateristic correlation length. booNTnnnnniy -2 SRy
Why CoO? o Mercicsl R configuration, whi
- Simple antiferromagnetic structure. A e cmen's:
» Good neutron scattering intensity. NS
Why Nano? €l1) The Nobel Prize in Physics 1982
’ thtle iS known abOUt the behaViOur Of O%%%%%%%%%%%%% F . To Kenneth Wilson, Cornell, USA
criticality in nano-materials. o o | |
Why Neutrons? T L with phase wanaitonge
* Probe of magnetic order. b}*i
» Well suited instrument available (the Danish 52 from 1),

RITA-2 at PSI). Data analysis

oigt fit of bulk CoO (T= 99.99K). ChiSqr: 1.
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Conclusion

Litterature
Renormalization group calculations [2]: We have investigated the critical scattering of CoO

B = 0.3258+0.0014 bulk powder and of 20nm nano-powder, and
v = 06304+0.0013 determined the intensity and width of the critical
component. The found values for the bulk sample are
Measured bulk values [3]: in good accordance with predicted values, [2]
T. = 289K whereas nano values differ somewnhat. My data:

B8 = 0.290+0.25

_ > _ _ _ Jari i Hjsllum
The finte size is very evident in the nano-particles, Building 227, AFM,
limiting the critical correlation length by a cut-off. Risg National Laboratory, DTU
Fredriksborgve] 399
4000 Roskilde
Email : jari.hjoellum@risoe.dk

Recent measurements indicate that in smaller nano-
particles the critical exponents differ more, as well a
there are indications that the cut-off of the correlati
length is lowered.
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