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First-order phase transition in buckyball

Fcc lattice SC lattice

Goal: We want to investigate how this occurs.




Real space Phase space
(bravaislattice) (“Ideal” gas)

- Isomor phic to diffusion by Fick’sdiffusion law.

- Melting of orientation at ~ 261 K

- Centers of buckyballs are still fcc, but just different
orientations.




Two different ways of orienting Cq, in a cube.
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Low T (< 90 K) picture

Setting up the experiment:

|. Sample:

* ~ 15 grams of Cg, ina10 cm tall, 1.3 cm diameter Al cell,
press sealed with indium wire.

» Datareduction: Use Vanadium to normalize data from different
detectors. (coh)=0.02 barng/atom; (inc)=5.19 barns/atom




DCS: Disk Chopper Spectr ometer
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Pulser M onochromator

Detectors (total 913)

DCSisa"“Direct
geometry time-of-
flight spectrometer”.

(fromthe“DCS
Poster”, NI ST,2002)

Using chopper to create pulses with a certain bandwidth:

Absor bs neutrons (Gd,O,)

“Window”

Back view of chopper disk

- DCShas 7 disk choppers: Their rotation axisisaligned with
the beam. By setting therotation frequency of each of the
disksin series, can admit monochromatic pulses of neutrons.

- With 7 disk choppers, can cut out neutronsthat are
commensur atein velocity, thus removes frame
overlapping. (Analogy: Think of stroboscopes...)




DAVE: Data Analysisand Visualization
Y Environment (Reduction, visualization,

AN\ analysis of data from DCS)

@ Shift of diffraction peaks:
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New peaks appear after the phasetransition
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Calculate lattice constant a(T):
D a(T=280K) ~14.2 A; a(T=100K )~14.13A

2N ~0.7% changein lattice constant










Librational Barrier
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