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Symmetric carbon nanostructures: synthesis, growth
mechanism and physical properties
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Understanding and control of microscopic shape formation are elemental in modern material sciences. We
explore novel synthesis routes to various carbon nanostructures, aiming to understand how symmetric
shapes of nano carbon emerge from metal clusters. We use organometallic compounds as a single
precursor to perform synthesis being confined in various dimensions ranging from nanometres to
centimetres across. Inside a single-wall carbon nanotube (SWCNT), organometallic compounds react with
each other to form small diameter SWCNTSs [1,2]. Multi-frequency Raman spectroscopy allows the growth
properties to be determined for (n, m) tubes with Fe, Co and Ni catalysts. Using various spectroscopic
techniques we study electronic and magnetic properties of metal clusters inside SWCNTs [3,4]. In a
macroscale reactor, the growth symmetry is determined for a given reaction temperature and density of
organometallic compounds, allowing various carbon structures (spheres, tubes, bi-spirals) to be produced
[5]. I will highlight our recent microscopic study and discuss the formation mechanism [6].

References

[1] H. Shiozawa et al. Adv. Mater. 20, 1443 (2008).

[2] H. Shiozawa et al. Adv. Mater. 22, 3685 (2010).

[3] H. Shiozawa et al. Phys.Rev.Lett. 102, 046804 (2009).
[4] A. Briones-Leon et al. Phys. Rev. B 87, 195435 (2013).
[5] H. Shiozawa et al. Nano Lett. 11, 160 (2011).

[6] H. Shiozawa et al. Sci. Rep. 3, 1840 (2013).

FE: RRRZRZFRIZZAMBER B AT L-1/R—2a30 17055 4
HREKZE ERB) A —BRBEM/R—av)—4—F&/ES 1 (PCIL)
AEERE: RERXFAFERIFZAMEHNEBIFER g Ll EX
E—mail: maruyama@photon.t.u—tokyo.ac.jp Phone: 03-5841-6421
GMSIZO4 S LEFE E—mail: gmsi—office@pcil t.u—tokyo.acjp Phone: 03-5841-0696



