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Motivation

Results of the HP studies of CNT from different laboratories show significant
discrepancies in transition pressures:1.7 to 3.5 Gpa for SWCNT and 5-10

GPa for DWCNT

There have been no systematic studies of the effects of PTM on CNT
behaviour

A range of unusual (plateaus, etc.) effects in HP behaviour of CNT is
observed and these effects have not been adequately explained.
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Black points are semiconductor nanoiuhes

Red points are metallic nanotubes
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TABLE L. Raman G band positions, pressure coefficients, integrated intensity ratio at low pressure, and high pressure results of DWCNTs

in O,, methanol-ethanol, and Ar.

Winner (P=0)
Medium (cm™)
Methanol-ethanol 1582
1584
1581

d Winner

dp
(cm™'/GPa)
33
4.1
5.1

dwggier

dP
(cm~!/GPa)
58
6.9
8.6

dWipner

AWy er

0.57
0.59
0.59

Linner

I outer

0.96
1.56
1.85

dWafer transition

Ptransition dP
(GPa) (cm~!/GPa)
12 6
9 7
6 8.5




Medium

Me-Et
0,

Argon
H,S0,

300K - 633nm

RAMAN INTENSITY (arb. u.)

1300 1400 1500 16002500 2600 2700
WAVENUMBER (cm™)

w;(P=0) @, (P=0) dw;!dP dw,!dP
(cm™) {cm™) (cm™!' GPa™!)  (cm™! GPa™!)

1582 1594 3. 5.8
1584 1598 4. 6.9
1581 1592 : 8.6
1587 1618 : =2.1(+30%)
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Conclusions

PMT can have strong electronic effects on CNTs

PMT ordering effects play significant role in pressure transmission on nanoscale
Increase in GM frequency is correlated with decrease in transition pressure
(relevance of ruby line as a reference?)

Wy :(d—a)x PT)"'C‘)O
dP

Transition pressure shows dependence on laser excitation wavelength and
differences in P and plateaus are explained as metallic and semiconducting tubes
moving in and out of resonance with the excitation energy.

PMT effects and laser excitation effects may be important in HP Raman response of
other nanoparticles

CNTs are one big mess!



Future work

.Tunable Raman under high pressure
.Combination of Raman and x-ray techniques (e.g. XRD, XAS)
«Extending the class of nanosized objects to peapods and other nanoparticles

.Looking closely into relevance of existing pressure references to nanoscale
objects



