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We have developed Integrated live and e-learning Development System in Science Education. Using
DFF Software, the huge amount of data concerning topological, chemical bond and energy information
of inorganic compounds have been determined for the first time in the world, and using some of these
data, we have observed dynamic properties of substances in aqueous solution by molecular
dynamic(MD) simulation. On the other hand, in the field in educational technology we have constructed
in the two aspects: first, the live system by remote access have been constructed in experiments in
specific heat measurement, neutralization reaction, prototype micro camera-equipped small four wheel
rescue bulldozer: second, many simulation software as e-learning teaching material in physics and
chemistry have been made in this work.
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BONDS

1E(bond) = Kb (b — b0)**2

IKb: kcal/mole/Ax2

1b0: A

!

latom types Kb b0

!

o1 P6 485. 0059 1.4758
02 P6 485. 2907 1.4758
P6 P6 131. 8961 2.0670
ANGLES

IE(angle) = Ka(T — T0)#*2
1E(Urey-Bradley) = Ku(S - SO0)##2
Ka: kocal/mole/rad++2

ITO: degrees
1Ku: kecal/mole/A%+2
150: A
1
latom types Ktheta Theta0 Kub S0
!
01 P6 02 172. 3158 126. 4621
01 Pé P6 37.5127 118.7737
02 P6 P6 37.9409 118.7295
P6 P6 Pé 46. 2979 101. 9156
DIHEDRAL
1E(dihedral) = Kd(1 + cos(n(phi) - phi0))
1 Kd: kecal/mole
! n: multiplicity
! phiO: degrees
!
latom types Kd n phi0
'
o1 e e o1 -3.5851 3 0.0000
o1 e [ 0z 6.5081 3 0.0000
o1 e [ e 3.3511 3 0.0000
02 ] P6 02 -3.3144 3 0.0000
[ 6 6 6 3.0637 3 0.0000
P6 6 6 6 -0.3841 3 0.0000
IMPROPER
1E(improper) = Ki sl — psi0)es2
IKi: koal/mole/rades2
' n: multiplioity
1psi0: degrees
'
tatom types Ki n  psio
'NONBONDED
1E (Lonnard—Jones) = Eps (i, J) [®min(i. ) /r (i, D++12 ~ 2@min(i. ) /r (i, 1) +e6]
' opsilon: koal/mole. Eps.i.) = sart(eps. i * eps, J)
' Rmin/2: A, Rmin.i.j = Rmin/2,i + Rmin/2, j
1
latom type ignored  opsilon  Rmin/z ignored  eps.1-4  Rmin/2,1-4
1
o1 0. 0000 ~0.2100 1. 6600
02 0. 0000 ~0.2100 1. 6600
P6 0. 0000 ~0.0720 2.1045
NBFIX

1 Emin: koal/mole
1 Rmin: A

latom typesEmin Rmin Emin(1-4)  Rmin(1-4)
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