Computers in Chemistry —
Lecture |

Prof. Dr. Stephan Irle
Quantum Chemistry Group
Nagoya University

This class (handouts)

* Please check: http://gc.chem.nagoya-u.ac.jp

* Click on “Teaching”

* Username: gqcguest, password: gcigf!
(memorization help: quantum chemistry is great
funl)

(today the Department website does not work due
to hacker attack on Nagoya University’s website)

What you need for this class

* Nagoya University ID, e.g.:
* Your password
* In case of problems or questions, please

contact: sirle@chem.nagoya-u.ac.jp (also on
your hand-out)

* Prof. Irle’s office hours: Mondays, 13:00-14:30,
location: SA building, 4t floor, 424.

* Student TA in this class: Hong En Lim, E-Mail:
lim.hong.en@b.mbox.nagoya-u.ac.jp

The general contents of this class

* Question: Why FORTRAN 907
* Answer: According to Robert Harrison,
Director, Joint Institute for Computational
Sciences (USA):
— Not “old”
— 70% of applications
in FORTRAN

www.jics.utk.edu



What is chemistry? |

First in use: 1646

* Answer | (commonly quoted): Chemistry is
study of matter and energy and the
interactions between them.

* Answer Il (Webster’s dictionary):

a) the science that deals with composition,
structure, and properties and with the
transformations that they undergo

the

b) a strong mutual attraction, attachment, or

sympathy (“this couple has a great chemist

ry”)
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This is an 18-column periodic table layout, which has come to be referred to as the common or standard form, on account of its popularity. It is also sometimes referred
to as the long form, in comparison to the short form or Mendeleev-style i, which omits groups 3-12. The wide periodic table incorporates the lanthanides and the
actinides, rather than separating them from the main body of the table. The extended periodic table adds the 8th and 9th periods, including the superactinides.

Some element categories in the periodic table

Metals Nonmetals

Akaline Inner transition metals Transition Post-transition Metalloids Other " Noble
ialogens
earth metals T Actinides metals metals nonmetals = gases
Border shows natural occurrence:

Color of the atomic number shows state of matter

http://en.wikipedia.org/wiki/Periodic_table

Unknown
chemical
properties

* Alchemists: Ignis
mutat rei (Latin:
Fire changes
matter)

* Goal: Change lead
into gold (Pb =
Au)

The Explosion in the Alchemist’s LaboratoryJustus Gustav van Bentum (Leiden 1670-

1727) Holland, 17th or 18th century Oil on canvas
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Chemistry is the “Study of Change” Computers in Chemistry?

* Chemistry of the Universe (interstellar clouds) * Finding DATA in literature or databases
* Chemistry of the Earth (geological chemistry) * Produce DATA (theoretical/computational
* Darwinian Evolution (biochemistry) chemistry)
* Chemistry of Nature (Organic/inorganic * Analyze DATA (computer attached to

chemistry, physical chemistry, analytical spectrometer etc.)

chemistry [collect knowledge]) Foidy —
* Chemistry of Man (Medical chemistry, IE%'Z;'

chemical technology [apply knowledge]) [ L>

( \ ————
Chemical Knowledge Chemical Knowledge
www.advmat.de
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Chemical Science as a Business Chemical Science as a Business

Schematic flow-chart for the research of a chemistry professor

* Perform research
Write papers

Number of papers of a researcher as function of time

10

Irle, S* (45) Morokuma, K* (78) '
Give talks, get cited by others 24 )
22 B

Write proposal to government agency 2
(JSPS, NSF, DFG, ...) 1
Get more money ii

. 8
lee more people FDoerizshc::gsgemeinschaft z II
Perform more research . llu““

mmmmmmmmmmmmmmmmm

oooooooooooooooooooo
oooooooooooooooooooo
GO to 10 ~~~~~~~ SSSS333333888

q @ Japan Science and Technology Agency

Moved to USA
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Chemistry Knowledge Chemistry Knowledge
How to find chemistry papers? * Databases
* - ISI Web of Knowledge — Example: QCLDB II ”6'[” //
http://www.webofknowledge.com/WOS http://qcldb2.ims.ac.jp
\'"‘:D 'J: <NC'\ F_\:‘: ‘D\g[c\rgwgmmg ene ReadMe1st Registration QCDBG Publications Ackowledgements

Goto mobie site Signedin | MarkedList(0) | MyEndNoteWeb | MyResearcherlD | My Citaton Ale

USER-ID:
PASSWORD:

Web of Science " —
(Login) (Clear
Search
I ] . - Forgot your password?
in  (Topic )
Example: oil spil” mediterranean

(o 79 | ] in (Auther 5
Example: O'Brian C* OR OBrian C*
Need help finding papers by an author? Use Author Finder.

] (Poblication Name 3) %

arches must be in English




Chemistry Knowledge

* How to access journals

— Nagoya University electronic journals
http://sfx.nul.nagoya-u.ac.jp/nagoya/az/
b=

Nagoya Uni
copyright & fair use
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Chemistry Knowledge

Social Networks

— 2" Example: academia.edu (pushes publications up
in Google searches), others: ResearchGate.com

) Academia.edu

0 Home  Analytics  Stephan Irle
Stephan Irle
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seofile views
mor
689
Books 2 N
Spectroscopy, Dynamics, and Molecular Theory of Carbon Plasmas ~ ® 2
Papers 62 and Vapor re
alks 4 )
DFT calculations on fullerenes and carbon nanotubes
Add Section
Posts 2

PAPERS

Chemistry Knowledge

e Social Networks

— For instance, Facebook

http://www.facebook.com

facebook =

R i
Chemistry Nagoya University &&EEBX
FEFERIEEH

‘‘‘‘‘‘‘‘‘
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Interactive Task:

Find a research paper on the [1.1.1]propellane
(CsHg) molecule.

Write on the back of the Assignment | sheet:
a) the name of the paper, and

b) how you found this paper.
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