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Many questions:

nat is a one-dimensional antiferromagnet?

nat is a spinon?
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o we need neutron scattering?

o we use MACS?



One dimensional material

CuPzN: Cu(C,H/N,)(NO5),, Cu has spinS=1/2

Antiferromagnetic
coupling



What is the spinon?
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Hamiltonian of 1-D Heisenberg model:

H = 2]z§r'§r+1
T

Upper bound
Ey = 2n] |sin (g)|

Lower bound
E; = nJ|sin(q)]
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How to detect spin excitations?

Neutron: N ||l
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Fourier transform of correlation function in space time S(q,w)



Triple axis neutron scattering
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MACS:

« Multiple detectors
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- MACS:

« Cold neutron source: Suitable E and g range
« High flux




70 mg CuPzN
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T<3K - = E=aJ|Sin(Q)|
— E=22J|Sin(Q/2) |
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Energy dispersion is consistent with theoretical prediction.
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FcutatH=0.75

Intensity

S(q,

E)

_ Av® (E-E (9))O(E,(q) -E)

\ E? -E} (g)

Fitting result:
J=0.476 meV



FcutatH=0.5
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O [H,0,0]=[0.48,0.52], E=[0.1,1.2] meV{
¥ T=aim[p’(iw/4k,T)] ‘

The susceptibility scales with E/T.



Take home message

“F_ux, (g,E) range/resolution available at

MACS provide an ideal environment in

which spin fluctuations in a low

dimensional guantum system may be
probed.”
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Thank you for your attention.
Thanks to Yamali, Yun, and all the NCNR staff.
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Why the donut shape in reciprocal space?
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Why the donut shape in reciprocal space?
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Why the donut shape in reciprocal space?
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Why the donut shape in reciprocal space?
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