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Fig. 1. STM images of PDA chains obtained after UV-irradiation of the PCDYol layers (a) at 20 °C
for 50 min and (b) at 26 °C for 50 min. The number density and average length of the PDA increase
with temperature in both the P- and H-arrangements.
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Fig. 2. Arrhenius plot of the number density D of the PDA formed in the P- and H-arrangements per
minute. The slope of the approximate straight line shows that the activation energy E, of the

addition reaction is estimated to be 8 kcal/mol for the P-arrangement.
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Fig. 3. Temperature dependence of the average polymerization degree of the PDA chains. The

length of the chain tends to be longer with temperature in both arrangements.
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Fig. 4. Frequency distributions of the polymerization degree N for the PDA chains formed in (a) the
P- and (b) H-arrangements extracted from STM images. The values of the frequency are normalized

so that its sum is equal to unity. The solid lines represent the fitted curves with the formula
(N —l)pN - (1— p)z, which is introduced by the simple probabilistic model in the previous section

(p; the probability that the addition reaction will occur). The specific temperatures and duration

times applied for UV-irradiation are given in the legends.
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Fig. 5. Temperature dependence of the addition reaction probability p. The solid lines represent the

-1
E -E
fitted curves with the formula (l+v—dexp[ aRT dj] . The difference E, — E4 of the activation
v

a

energy between the addition reaction and deactivation is estimated to be 7 kcal/mol in both the P-

and H-arrangements.

Fig. 6. Schematic representation of the rotational diffusion of the DA rod part induced by the
oppositely oriented longitudinal motions of the alkyl chains of the DA molecule along their main

axes as indicated by the black arrows.



