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Summary of our Achievements

The project web site has been established at http://nanocrystallography.research.pdx.edu/ and the
NWACC logo is displayed prominently on all web pages that belong to this site, see bottom of Fig. 1. (Note
that our siteis rather popular as demonstrated by the more than 4,400 hits since January 1%, 2008.)

We provide a http://nanocrystallography.research.pdx.edu/ClF-searchable/, Fig. 1, free access to a subset
of the open-access Crystallography Open Database (COD, see appendix) and our own three additional (and
the COD complementing) Internet base crystallographic databases. Our databases at Portland State University
(PSU) contain the records of approximately 25,000 structure determinations. Queries of all of these databases
can be downloaded in the standard Crystallographic Information File (CIF) format [1] and displayed in a
variety of modes (including anaglyph stereo) by java based applets.
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Figure 1. Screen shot from the page that gives access to PSU’s four open-access crystallographic databases,
(http://nanocrystallography.research.pdx.edu/Cl F-searchable/). Note that as of April 13, 2008, the different
web pages that constitute the whole website were accessed over 4,400 times.



We have been identified by World Science News (www.world-science.net) as a high-traffic scientific-data
dissemination site and were kindly asked to provide a link to their open-access science news Services.
Reciprocally we (the Nanocrystallography Group, Portland State University, Ore.) are acknowledged as a
supporter of their site (at http://www.world-science.net/x01).

Our databases are a mainly inorganic and educational subset of the COD, a dedicated “Nano-
Crystallography Database” (NCD), a dedicated “Crystal Morphology Database” (CMD), and the “world's
first” open-access crystallography database “Wicki-CD” in the “wikipedia format”. The latter of these
databases has been filled initialy with approximately 9,000 minerals. Mineral data have been uploaded to our
“Wicki CD” because there are many people interested in mineralogy and many active mineral collectors
worldwide. We do hope that some of these people will contribute at least some of their knowledge to the
world' sfirst website where everything about an inorganic crystal that is stable in the natural environment can
be collected, searched, and openly accessed.

This is possible because our databases utilize the so-called “CIF format”. The CIF (for Crystallographic
Information File) format and the associated CIF dictionaries [1] are the outcome of major efforts by the
International Union of Crystallography (IUCr, which is a non-profit organization that represents the common
interests of the world's crystallographers and is also the main publisher of crystallographic reference books
and journals). CIF is in essence a kind of “language” in which everything about a crystal can be
communicated between human beings (who also read English), between human beings and computers, and
between computers alone. In order to facilitate the upload of date by people who are not familiar with the CIF
language, we provided both a ssimple and an advanced CIF Editor/Upload Protocol, Fig. 2.

CIF Editor

H-ne : :
i ---4 Mode; [simpke advanced]  Help =
Im-..ralv [“mxu H

B Simple CIF Editor (Advanced Editor Bellow)

HNara-Cretallsgraphu Daiabass E

Cretal Memphelagy Batabase You don't need to fill in all entries. You will be notified if vour modifications contain a syntax or |
. semantics error,

WK Crestallography Paishase

Tn]l.'::i-

i e e SOy ALB AL r_he:mir.al faire - (Exrlamic vamu in English, ©.p. ‘bebmar
I_l:u_'|u _! Common chemical name and] UThiwial name i e oo mposd ko
Congs rllrfm:llw ﬂarhgrm.nd l ;:Jpr?;:r:r:himbsl formuls e skt o iy

: asd] PEbuEtaral tomila g, FER=EETICF
Fapsm : Summary chemizal formula [hasd] (Eummany lormula (e parerdbask, o'
,,,,,,,, . i Call paranatar & [nstiam (Tha length af the 2 g of ta unit
A L e ---s Gl parameter b Cangetram Tha length stthe b zia o Fia ut
deacc 1 Cellpaamaterc [ngetramg £The length af the o =ide of the uni
Lk 3 Cellangle Apha v [The alpha anghs o Fis urdt cell] (GIF kg
S .: Cell angle bata “ [The beta.angle of the und o2l00CIF kevwar
E Cell angle gamma [The gamma mngle o e anit celll [GF b
i Cellvaime auble Sngsibm) Vel uslume in cubis angsm
i Nama of author | |

i Ti‘HE' I:'{Thp F'aper Laa=1] (THigar1hd publishad papsr, e.§. Tha Cr
Journal name nend] CFUl mame of the juimal, .0, fola S
dowrnal wokima ted] ol o the Jiumalin vhlh tta ariel

: dJaurnal publication yaar hasd] Crwanaf publivalion arba il in e

i | ¢ i

Fae-

Pncl:l-el:r made pr ssll:-le l:-'.- L] sslsr-ml:\efr B Page maintained by con= ard
shl.l :-:ms

‘_"‘-M nﬁﬂonlar\-diamu
R WACC omm@ =y s xNanoMesas | AR

gl | | |_I@ Intermat

Figure 2: Screenshot of our simple CIF editor. This editor allows for the creation of CIF entries for our
databases (including the Wiki-Crystallography Database) by the “ crystal and mineralsloving” general public.




Our Nano-Crystallography Database (NCD), on the other hand, is a research database with registered
users from the community of nanocrystallographers. While access if free to the general public, the uploading
of data requires registration. We aso improved significantly the displays of the crystal structures for all of
our databases (by providing capabilities for 3D anaglyph, Fig. 3) stereo displays, Fig. 4.

Figure 3: The Pl of this proposal demonstrating a crystal structure (in the large extra-window format) from
our open-access databases to a group of visiting physics professors and instructors from the People's
Republic of Chinawhere we all wear anaglyph glasses.
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Figure 4. Visualization (in one of the anaglyph three-dimensional dlsplay modes) of a crystal structure from
our open access database (at the atomic level). The opened Java Applet demonstrates the versatility of our
new display mode.



Our Crysta Morphology Database (CMD) has a strong educational component and is topical because
there is a renewed interest in the knowledge of crystal morphology that is driven by the demonstration that
not only the size of a nanocrystal matters with respect to its properties, but also its morphology. (Catalytic
properties of nanocrystals have, for example, recently been shown to be controlled by crystal morphology,
ref. [2]!). Early mineralogists and crystalographers did develop a comprehensive and systematic crystal
morphology description on the basis of the spatial arrangement of symmetry elements about 100 years ago.
The same framework can now be reused and expanded for nanocrystals, but needs to be popularized within
the community of researchers and educators that deal with nanocrystals. Figure 5 shows our crysta
morphology display program in action.
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Figure 5. Screenshot of our new, interactive 3D Crystal Morphology Visuaization program. The highly
unusual, artificialy created morphology of a platinum nanocrystal is displayed. Note that this nanocrystal
morphology has for platinum nanocrystals been associated with a 400 % increased catalytic activity (for the
same nanoparticle size), ref. [2].

Closing financial statement

All funds have been expended according to the guidelines defined by the NWACC.
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Screen shot from the access page to the Crystallography Open Database (COD). Note that there are
more than 68,000 entries as of April 13, 2008 in the COD and that the Pl of this project is a member
of the International Advisory Board of this database. Portland State University is scheduled to
become the third mirror in the world (and first in the Americas) for this website.



