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[image: image1.png]Figure 1-7. Stereoscopic view of contours of constant wQs for H atom.
The values of w?s proceeding from the outside to inside are -0.0017, -0.2,
and +0.05 at 8.1 &, 2.0 &, and 1.0 &. Roughly 99%, 80% and 20% of the

electron probability lie within the respective surfaces.

Figure 1-8. Stereoscopic views of contours of constant wQP for H atom

‘(w2p and wg are identical to the orbital shown except for orientation).
£ Lz
The values of pr are: outside, *0.0034 at r = 7.4 ] on the x axisy
ix
inside, *0.0447 at v = 4.0 % on the x axis. These two contours correspond

to about 99% and 60% electron probabilities respectively.
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Figure 1-10. 99% y2 surfaces for hydrogen orbitals. For larger charge Z,

change the Scale‘to 2div = <5 8. See Figure 1-19.
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Figure 1-9.

Constant y contours for hydrogen atom orbitals.
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All nodal

surfaces are denoted by dashed lines even if they happen to line on one of

the coordinates.
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Figure 1-3. Standing Waves ":
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Figure 1-5. Plots of the radial wave functions such as are shown in Table 1-3 against the
distance from the nucleus in Angstroms. Adapted from "Atomic Spectra and Atomic Structure,"

B. Herzberg, Dover Publication, 19u4l.
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Figure 1-6. Plots of total probabilities in a volume element (dr)3 and in a

volume spherical shell from r to r + dr against r in Angstroms.
of finding the electron within a s

the uﬂrzwz curve from zero to r.

The probability

phere of radius r is given by the area under
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Figure 1-16. Effects of nuclear charge on sizes of 2s and 2p orbitals. The scale is

1l em = 2 R.
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Figure 2-2. 99% Contours for certain molecular orbitals in Ho . Wave
. . . Lt :
function signs are indicated and the He functions are shown for reference.

Not drawn to scale. For relative size see Figure 1-9.
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Figure 2-3. Y contours for the two H2+ molecular orbitals

molecule

obtained by plotting the equation

~ 1 -V(x-1.07/2)2 + < -V(x+1.07/2)% + z?
vo= e 529 e 529
V21(.529)3 ‘ )
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Figure 2-4. Iso-Y contours of (2s-2s)c and 1s-1sc bonds in Li, using
bond length = 2.67 X, Z' = 1.30 for the 2s orbitals and Z = 2.65 for the

1s orbitals.




[image: image11.png]Figure 2-8. Two-center molecular orbitals. Not to the same scales. The M.0.

contours are sliced along the xz plane and correspond to the same § values
used in Figure 1-18 on page 1-51. The scales may be determined from the
center of the letters C, S, O which are the nuclear positions. Bond lengths

are: CCo, 1.54 &; ccm, 1.33 &; sodpr, 1.6 K.
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Figure 3-7. Contours of § for carbon QSpn orbitals. Values of ¢ are in

arbitrary units and distance (r) from the nucleus is given in R.
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Overiap integral S as function of interat cvle distance
for two-guantum howopolar bonds (sp, sp?, sp’ refer Lo
inward-facing digonsl, trigenal and tetrabe
ragpectively: sp' to outward-Ffacing digonsl orbital),
Lower scole (Rpe) is in B for C-C bonds. Llapted from
R. 8. Mulliken, J. Am. Chem. Soc. 72, 4u9y (1950).




