ResearchGate

See discussions, stats, and author profiles for this publication at:

Historical perspective on: Negative carbon
cluster ion beams: New evidence for the special
nature of C60 [Volume 126, Issue 2, 2 May 1986,
Pages 215-217]

ARTICLE /1 CHEMICAL PHYSICS LETTERS - DECEMBER 2013

Impact Factor: 1.9 - DOI: 10.1016/j.cplett.2013.08.042

READS
15

8 AUTHORS, INCLUDING:

The Hong Kong Polytechnic University ’ Texas Instruments Inc.
2,159 PUBLICATIONS 34,822 CITATIONS 35 PUBLICATIONS 2,814 CITATIONS
SEE PROFILE SEE PROFILE
@ Rice University ' Florida State University
706 PUBLICATIONS 11,599 CITATIONS 488 PUBLICATIONS 20,057 CITATIONS
SEE PROFILE SEE PROFILE

Available from: Frank K Tittel
Retrieved on: 09 December 2015


http://www.researchgate.net/publication/259085748_Historical_perspective_on_Negative_carbon_cluster_ion_beams_New_evidence_for_the_special_nature_of_C60_Volume_126_Issue_2_2_May_1986_Pages_215217?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_2
http://www.researchgate.net/publication/259085748_Historical_perspective_on_Negative_carbon_cluster_ion_beams_New_evidence_for_the_special_nature_of_C60_Volume_126_Issue_2_2_May_1986_Pages_215217?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_3
http://www.researchgate.net/?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_1
http://www.researchgate.net/profile/Yang_Liu142?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_4
http://www.researchgate.net/profile/Yang_Liu142?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_5
http://www.researchgate.net/institution/The_Hong_Kong_Polytechnic_University?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_6
http://www.researchgate.net/profile/Yang_Liu142?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_7
http://www.researchgate.net/profile/Sean_Obrien5?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_4
http://www.researchgate.net/profile/Sean_Obrien5?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_5
http://www.researchgate.net/institution/Texas_Instruments_Inc?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_6
http://www.researchgate.net/profile/Sean_Obrien5?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_7
http://www.researchgate.net/profile/Frank_Tittel?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_4
http://www.researchgate.net/profile/Frank_Tittel?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_5
http://www.researchgate.net/institution/Rice_University?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_6
http://www.researchgate.net/profile/Frank_Tittel?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_7
http://www.researchgate.net/profile/Harold_Kroto?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_4
http://www.researchgate.net/profile/Harold_Kroto?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_5
http://www.researchgate.net/institution/Florida_State_University_College_of_Medicine?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_6
http://www.researchgate.net/profile/Harold_Kroto?enrichId=rgreq-0e2afb0e-5da8-46c6-903e-b8cceabc173a&enrichSource=Y292ZXJQYWdlOzI1OTA4NTc0ODtBUzo5ODgzMTY0MzQ0NzI5N0AxNDAwNTc0NzA4MjY2&el=1_x_7

Chemical Physics Letters 589 (2013) 26-27

journal homepage: www.elsevier.com/locate/cplett

Contents lists available at ScienceDirect

Chemical Physics Letters

" CHEMICAL
PHYSICS
LETTERS

Historical perspective on: Negative carbon cluster ion beams: New
evidence for the special nature of Cgg [Volume 126, Issue 2, 2 May 1986,

Pages 215-217]

@ CrossMark

Y. Liu, S.C. O'Brien, Q. Zhang, J.R. Heath, F.K. Tittel, R.F. Curl *, HW. Kroto, R.E. Smalley

Rice Quantum Institute, Departments of Chemistry and Electrical Engineering, Rice University, Houston, TX 77251, USA

Summary by Robert F. Curl, Nobel prize-winner: Professor Rob-
ert F. Curl.

A good colleague at Rice recently remarked to me that he had
occasion to read our1985 Letter to Nature announcing finding
Cso, and was surprised that our Letter had not been rejected
because of our claim that the molecule had the structure of a
truncated icosahedron. All the evidence for the proposed structure
that we had was that the Cgo species did not appear to be
susceptible to chemical attack, and we could not imagine a more
attractive structure to propose.

After publication of the 1985 Nature Letter, we should not have
been surprised that others believed that there might be possible
alternative explanations for the prominence of the Cgo mass peak
in our positive ion mass spectra. The alternative idea that initially
gained the most traction was that this Cgg species, whatever its
actual structure, was prominent because the ionization laser had
an energy of only 6.4 eV; therefore, Cgo just had a lower ionization
energy than its neighbors. This alternative soon seemed to be
unlikely, because it did not explain why the Cso was not prominent
under other conditions.

Objections to our seemingly hasty structure conclusion then
shifted to alternative suggestions; that perhaps Cg, was a favoured
product of the fragmentation of larger structures in the laser
ionization process, and these larger structures were not present
under the experimental conditions where low C, peaks were
observed. Alternatively, the prominence of the C, peak might
arise because the positive ion was perhaps favoured for some
other reason.

We had the good fortune to be in the position where we could
carry out experiments that could test these alternatives and our
own proposal. Doing such experiments would either confirm us
or, if (unthinkable) we were wrong, we would at least be the ones
correcting ourselves.

This Chemical Physics Letters paper was the first such structural
test experiment. Its point was to test the notion that maybe the
prominence of the C{, peak arose from some special nature of
the positive ion. We decided to look at the negative ion mass spec-
trum with the aim of, if possible, finding conditions under which

* Corresponding author. Fax: +1 713 348 5155.
E-mail address: rfcurl@rice.edu (R.F. Curl).

0009-2614/$ - see front matter © 2013 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.cplett.2013.08.042

sl

u.l.UJ.M.LU‘LLw“A . "

NN VN WO
4 50 60 70 80 90
CARBON ATOMS PER CLUSTER

Fig. 1. Distribution of negative and positive carbon cluster ions of cluster size
between 46 and 74 atoms. (a) depicts the distribution of negative cluster ions
formed when the cluster pulse is intercepted just in front of the 4 mm expansion
tube by KrF excimer laser (248 nm) radiation (fluence > 1 mJ/cm2). In (b) the
distribution of positive ions produced by F2 laser (157 nm) ionization in the source
of the time-of-flight mass spectrometer 1 m downstream is shown. (c) shows the
positive ion distribution produced by ArF excimer laser (193 nm) photoionization in
the molecular beam at the same point downstream
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the negative ion spectrum would show a prominent Cg, peak. The
negative ions were produced in a plasma just outside the expan-
sion orifice by a high intensity UV pulse at 248 nm from a KrF exci-
mer laser. In Figure 1a of this Letter, the resulting negative ion
mass spectrum exhibits a convincingly prominent Cg, peak, there-
by negating the argument that the prominent peak was somehow a
property of the positive ion.

However, it did little to undermine the suggestion that Cgo
might be a special fragmentation product. Later in 1986, we carried
out another set of experiments (Chem. Phys. Lett. 132, 99-102
(1986)), over a wide range of ionizing laser fluences that showed
that the relative prominence of the Cg, actually decreased as the
ionizing laser fluence increased. This is strong evidence that prom-
inent C{; is not a fragmentation product.



