The Disk Chopper Spectrometer (DCS)




Buckminsterfullerene (Cy)

* 60 equivalent C atoms on the
vertices of a truncated
icosahedron (i.e. soccer ball)

» 2 characteristic bond lengths:
- single bonds, d;=1.45A
- double bonds, d,=1.40A

« Molecular radius 3.55A
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» 1storder phase transition at Tc=260K
« T>Tc: Cg,s FCC symmetry, a, 14.15A, rotational motion
« T<Tc: Cq,s SC symmetry, a, 14.09A, librational motion




Temperature evolution of S(Q, )

—__ AsTis lowered below
Ta qua§|elast|c peaks
evolve into
peaks.

Comparison to Theoretical Models

S(Q, )d omitting elastic
peaks




Temperature dependence of librations

Q-Integrated between
2.5A1to 4.6AL.

\ Asymmetry reflects detailed

balance factor.

Data Reduction

Masking Bragg peaks, only interested
in dynamics




Data Reduction

Fit elastic
peak with
Gaussian

Fit 4 inelastic
features with
Lorentzians

Comparison to Theoretical Model




Vibrational density of states

T
Vibrational spectrum, similar to FANS
data.
Potential Barrier as a Function of
Temperature
200 « V,: potential barrier/
< 250 | activation energy for
S 0] Cq, rotational jumps
£ 150 ] « Defined by:
W=(2p/ Gy ) /BY,
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*Accepted value: Va= 220-290 meV
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