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5.4 Reactivity index: the Fukui function

The second important derivative of the electron-
ic chemical potential «[N, v] is the space-
dependent (local) function

B Su ool
fin= [60 (r)] [ ON

which, for reasons that will shortly become
clear, is called the Fukui function for the
system(Parr and Yang 1984). It is normalized:

If(r)dr=1

dp (r)] ¥
oN

(derivative as N inceases
from Ny to N+6)

] 6.4.D

N

(5.4.2)

ffn= [

v

(5.4.3)

o0 (r)] -
oN |,

(derivative as N increases
from Ny— 6 to Ny)

= [

(5.4.9
1
f°(r)=5[f+(r) +f ("]

(mean of left and right

derivatives) (5.4.5)

with the approximate formulas
ST = prumo(r)

S (D= 0yomo (P

(5.4.6)
(5.4.7)

1
fo(r):E [ oLumo (M) + pHOMO(r)] (5.4.8)

B6 Parr, Yang, “Density-Functional The-
ory of Atoms and Molecules” , Oxford
Univ. Press (1989) &R
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Figure 5.3 Fukui contour maps for H2CQO. The

carbon atom is at 1.015a.u. and the oxygen

atom at —1.27a.u. The increment between

contour levels is 0.005a.u.

A. f*(r) contours on the plane perpendicu-
lar to the H;CO molecular plane.

B. f7(r) contours on the H;CO molecular
plane.

C. f°(r) contours on the plane perpendicu-
lar to the H2CO molecular plane.
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In 1977 Fukui [50] made the following ob-
servation®*

“In the present status of experimental
techniques, no one has been able to observe
the orbital pattern experimentally. However,
to date, no one can assert that this is to-
tally impossible.... If we could only exper-
imentally obtain any knowledge of HOMO
and LUMO patterns, chemistry would be
profoundly affected. In that event the orbital
pattern concept, which is at present of a
somewhat unreal nature, will be provided
with a certain empirical nature.”

The results of the present study show that
orbital imaging by EMS measurements can
provide such information.

(A. O. Bawagan and C. E, Brion, Chem.
Physics, 123, 51 (1988))
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Well, I think I would like to conclude at
this point. I might just say that one should
keep a completely open mind for the future.
1 feel pretty sure that the changes which will
be needed to get over the present difficulties
facing quantum theory and appearing as a
resistance between the quantum theory and
relativity will be very drastic just as drastic
as the change from Bohr orbits to the

quantum mechanics of Heisenberg and

Schrédinger and therefore one should not
become too much attached to the present
quantum mechanics. One shouldn’t build up
ones whole philosophy as though this
present quantum mechanics were the last
word.

(P. A. M. Dirac, Fields and Quanta, 3,

139-164 (1972), a lecture presented at a

Symposium, April 14-17, 1970.)
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MEcBI2EGE2RCLEBEOULT, FEL
HEE (sUyvvx) PEHS [HEdal EHALY
DTOEEREMELT, {bFEMEFELTL
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T35V VIDORMETH oo R — 205, Zhil
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TRy b5 FDO T35 v 7 (Joseph
Black, 1728-99) D#mXicbEk&h, 17564
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DEIEHLTVS, THUDLLIDOTANG Y
FOFEBCRRT B0, 5T79ZPHD
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André Dumas, 1800-84) &, [{LETEHE]
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BIcANBWELT, 797 D{bFNERC
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LLTELFTESNTVS, ZORMTNY—T7 4
- Fid, FHEREROERCL > THALL
5 & L RXFEIFEORI (VbW 2R1EER)
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- {LEHE Y 2 ¥ — WV (Georg Ernst Stahl,
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M¥EEda | LFHET 5RBTHE. CTIYY
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(J. R. Partington) DIE¥EM{LEEE [L¥
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RE b 83ERHEE - TV LIITIEIRE
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577 v ZAD{LFEE LV &) (Nicolas Lemery,
1645-1715) % 5 v S O{LFEEF L XV J
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ZEAL XD LRSI, KToKREx, F, &
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Z I TI8tHiEIc 15 B L ERRILEER I, BER
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ZUI0EL, CoWATRITEROBEEERALL.
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KEDODTHRATH S LEL, BAEROME
B E L.

75 VRRBIT B Y a2y - VERCFEOKES
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B E HREYEOERENEL W &M, DO
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EELIE Moo, REESEEHNNE, LFE0R
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YT VTRIRAND KD LERFEHLEETI
5, A bEEcHdT 2RAGIEETHD,
PSREE U 7 ZER D> © DIRINIL, BRI RIR = R
SLRIOERAEFEES, BRI bLVLZh~
ERZAFTEITBERL,
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FEMTOVTROLIERLTVWS, 597
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D IEEMRIENIC B AEE) OBKIHINY
%uTwEﬁUkam%ﬁE#,%ﬁwnﬂk
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% TORIRICH L, (LFEGPERYEFICEL -
THAB» S b bEhi T &A1985FIcFERL,
EFEGDOE RN AT 57 4 —ICH AR
FhiF 1, 25— FORRR, FHLHTHEN
THRIBICHD TWA DT, FMICENT 2MEDS
b5LEbLN B, '
AT5—FiE PTokH>cEREREELTVLA.
TROLLFICLNIE, 18HEPEEZTIc7 5 VX



H 8[| [MbFHEdin! OBAE (BH) 1

DfLFiE, D730 OREMIV AR LET TV,
B, E¥ EEOFEBLOLET-HADHKOY -
¥ —VEROED I, {LFEEREhTHE 3
B B 2{LFEO LIRS B, —2 REY
FOBAEMT BRPTITOOBZHET, #
MOk EIRENT) THD, fhiIHRE - HEE -
BT (ML BMEEMBELTBBRT, 79F2

PYIREDBIREND) ThHo71, A 7-FE,
Oy 2 ¥ — VEFBRED, LWhi L LYEE
LOBREBHBLCOVELE TSV AOEEY
2 VOB AEEFTHRIAL TV 3.

o) IRk B{LFELEPEFOXE

PFx5—-Fickhid, TER2E] 06,0
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B EREARVTWAS, oG EEAH
TEHNAE, KFOEMPNEEIC LS DT, ==
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FRIGIAMNAICET 22 THITT 50T, B
LMMNEAYO RAKRE] BEELKEV, £
hWwz=a2—+ VIR HOEROERIIZ, LK
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New Light on Lavoisier: The Research of the Last Twenty Years

8. A Review of the Recent Historical Studies (1963-1985)

on the Chemical Revolution

Kiyohisa FuJi
(Tokyo Institute of Technology)

During these 20 years (1963-1985), histor-
ical studies on the Chemical Revolution have
focused on 1) the historical background of the
word ‘Chemical Revolution’ used by various
chemists and chemical writers, 2) the historio-
graphical argument of Lavoisier’s scientific
thought, and 3) the impact of mineralogy and
natural history of 18th century on the Chem-
ical Revolution. Some historian of chemistry
have also had an interest in the parallelism
between the revolution in politics and in
chemistry.

1) J. B. Gough points out that French
Chemist G. F. Venel foretold the coming of
the revolution in chemistry and it was A.
Baumé who referred for the first time to
the revolution. According to H. Guerlac,
Lavoisier himself was one of the chemists
who told the revolution in this science, and
Lavoisier’s collaborators, J.B. M. Bucquet and
A. F. de Fourcroy wrote about the Chemical
Revolution in their textbooks.

2) Historians of chemistry have put forth
the newer views of the Chemical Revolution.
R. E. Schofield disscusses the historiography
of the 18th century chemistry and regards
Lavoisier as one of the chemists who reform-
ed and revised Stahlian chemistry within
the domain of chemistry. On the other hand,
E. M. Melhado maintains that the Chemical
Revolution was brought about by physicists
from the outside of chemistry.

3) Some historians have payed much atten-
tion to the impact of mineralogy and natural
history on the Chemical Revolution. D. R.
Oldroyd argues that Lavoisier’s idea of ‘sim-
ple substance’ had already been suggested by
such mineralogists as A. S. Marggraf or T.O.
Bergman. T.M. Porter further asserts that
J. H. Pott and A. F. Cronstedt had also put
forth the concept of simple substance along
with Marggraf and Bergman and that Lavoi-
sier, Fourcroy, and Guyton received a hint
from Bergman when they reformed the
chemical nomenclature.

J. W. Llana dicusses that the concept of
simple substance was not only the product of
empiricism of mineralogists, but also of the
tradition of natural history which stressed
the description, classification and nomencla-
ture of natural substances.

4) Lavoisier’s Traité was published in 1789,
when the French Revolution broke out. This
fact gave some historians the association
with the pallalelism between revolution in
politics and in science. French chemist M.
Berthelot emphasized this relation in his book
on Lavoisier. A. Donovan points out, however,
that Berthelot’s attitude can be explained
from the social and culutural tide of his age.
B. Bensaude-Vincent also suggests that the
image of Lavoisier as a scientific hero was
due to the 18th century French nationalism.
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