Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2011

Phonon dynamics and electron-phonon
coupling in pristine picene

Alberto Girlando,* Matteo Masino,® Ivano Bilotti,’ Aldo Brillante,” Raffaele
G. Della Valle,’ and Elisabetta Venuti®

¢ Dip. di Chimica G.I.A.F. and INSTM-UdR Parma, Universita di Parma, Parco
Area delle Scienze 17/A, 1-43124 Parma, Italy.

b Dip. di Chimica Fisica ed Inorganica and INSTM-UdR Bologna, Viale Risorgi-
mento 4, 1-40136 Bologna, Italy.

Supplementary Data

Table 1 reports the vibrational frequencies of picene isolated molecule, as ob-
tained from DFT calculations (B3LYP, 6-31G(d)), performed with the Gaussian03
package. The mode label follows the usual Mulliken convention [1]. Both the com-
puted and scaled frequencies are reported. The scaled factor is 0.9613 for all the
frequencies [2]. The slight differences between the scaled frequencies and those
reported in the main paper is due to the fact that here we report the frequencies
of the isolated (gas phase) molecule, whereas in the paper we give the frequencies
of the molecule embedded in the crystal.

Table 2 reports the full set of observed frequencies between 500 and 1700 cm™*
(in IR, we start from 600 cm~! due to the limits of the IR microscope detector).
The observed frequencies are compared with those reported in Table 1 for the
corresponding assignments, proposed in the rightmost column of Table 2. We also
report the values of the experimental and calculated IR and Raman intensities.
To ease the comparison, we report in any case the percentage value relative to a
value of 100 assumed for the most intense band.

Finally, Fig. 1 offers a visual comparison between experimental and calcu-
lated Raman and IR spectra. Again, no absolute scale is used for the intensities,
as only the relative values are measured. The Figure shows a satisfactory agree-
ment between experiment and calculation, particularly for what concerns the IR
intensities.
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Table 1: Calculated vibrational frequencies of picene isolated

molecule. Frequencies (w) in cm ™1,

Label Wealc Wscaled ‘ Label Wealce Wscaled
ajvy 3244.1 3118.6 b21/69 3228.6 3103.6
V9 3237.3 3112.0 V70 3223.5 3098.8
V3 3218.6 3094.0 V71 32104 3086.1
vy 3206.3 3081.2 V7o 3204.8 3080.8
Us 3190.3 3066.8 V73 3190.1 3066.6
Vg 3183.8 3060.6 V74 3182.7 3059.6
V7 3178.5 3055.5 V75 3178.3 3055.3
Vg 1673.0 1608.3 V76 1678.6 1613.6
vy 1668.8 1604.2 vy 1662.2 1597.9
V10 1643.1 1579.5 V78 1622.2 1559.4
V11 1572.4 1511.6 V79 1584.7 1523.3
V12 1561.5 1501.1 V80 1529.2 1470.0
V13 1485.9 1428.4 V81 1498.0 1440.1
V14 1479.0 1421.7 Vg2 1472.1 1415.2
V15 1413.1 1358.4 Vg3 1438.7 1383.0
V16 1395.9 1341.9 Vg4 1398.1 1344.0
vi7 1377.1 1323.8 Vg5 1358.9 1306.4
V18 1306.5 1255.9 V86 1293.7 1243.7
V19 1304.8 1254.3 Vg7 1267.4 1218.3
V20 1278.5 1229.0 V88 1252.2 1203.7
V21 1230.6 1183.0 Vg9 1202.6 1156.1
V99 1223.6 1176.3 Vg 1192.0 1145.9
V93 1190.7 1144.6 91 1163.1 1118.1
V24 1177.5 1131.9 Vg2 1074.2 1032.6
Va5 1102.8 1060.2 193 1059.7 1018.7
V96 1066.7 1025.5 V94 894.4 859.8
vy 928.8 892.9 V95 870.5 836.8
V98 877.4 843.5 Vo6 800.5 769.5
V29 744.6 715.8 12 687.8 661.4
V30 655.9 630.5 Vg 561.7 540.0
V3] 596.3 573.3 V99 528.7 508.3
V39 528.0 507.5 100 487.8 468.9
V33 427.0 410.5 V101 477.6 459.1
V34 261.8 251.7 V102 284.0 273.0

Continued on Next Page ...



Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2011

Table 1 — Continued

Uss 142.8 137.3 \
asV36 985.4 947.3 b1vs3 985.1 947.0
V37 957.5 920.4 Us4 966.3 928.9
V38 941.5 905.0 Vs 943.8 907.3
V39 925.1 889.4 Us6 879.6 845.5
V40 876.3 842.4 V57 832.2 800.0
V41 842.6 810.0 V58 821.5 789.7
V42 799.8 768.8 V59 767.9 738.2
Va3 766.8 737.1 V60 751.0 721.9
V44 717.1 689.4 Vg1 660.4 634.8
V45 599.0 575.8 Vg2 539.3 518.4
V46 561.0 539.3 Vg3 510.8 491.1
Va7 477.4 459.0 V64 424.1 407.7
V48 393.0 377.8 Vg5 260.2 250.2
V49 316.3 304.1 V66 213.5 205.2
Us0 186.7 179.4 Vg7 105.0 101.0
Us1 111.4 110.0 V68 40.7 39.1
1%4:9) 47.7 45.9
Table 2: Vibrational spectra and assignment of neutral
picene. Frequencies (w) in ecm™!. The IR and R intensities,
both experimental and calculated, are given as percentage of
the mode with strongest intensity.
Experimental Calculation Assignment
w I[R(b) I[R(a) Ir w Irp Ir
518 13 507.5 0 0 a1V32
588 53 573.3 0 0 a1vsy
644 60 630.5 0 1 a1V
729 9
} 715.8 0 2 aj1l99
731 13 92
737 73 40
} 721.9 9 0 b1V60
743 100

Continued on Next Page. ..
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Table 2 — Continued
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Figure 1: Experimental vs. calculated Raman and IR spectra of picene. The
intensity scale is in arbitrary units.



