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Force Field Simulations

In order to obtain the data for the presented force field ¢aficuns a self-written C programm
has been compiled. As starting point the force field pararsdde [kcal/mol] and % [A] for

carbon (¢=0.105 kcal/mol, Xc=3.851 A) and hydrogen ((%=0.044 kcal/mol, Xc=2.886 A)
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have been taken from the universal force field (UEM). further consequence we have assumed
a dominant van der Waals interaction which has been exgtdss@ Lennard-Jones 6-12 type

potential:

co—0n {22+ (2)") 8

We have used a geometric mean combination rule for calogldtie distanceix and energy
Dij parameters of two atomic species i, j following the recipeegiby UFF! The corresponding

parameters are deduced by:

Dij = /DiDj,Xj = \/%X] (2)

In a next step a (11) terminated para-hexaphenyl (p-6P) crystal stack has ¢peeerated based
on the atomar positions and unit cell parameter of its eopiilim bulk structure® A value of 20
Ahas been chosen as cutoff distance for force field calaratiBased on the latter side condition
a p-6P stack of 70x120x20%khas been generated, includiig0.000 hydrogen and carbon atoms.
The height value of the upper most hydrogen atoms is takesfeence (h=0 A).

In a further step binding energiesdw/(u,v,h) for carbon and hydrogen atoms are calculated
were u={0,0.01,0.02,..,.99}; v={0,0.01,0.02,...,0.99}={-6 A-5.8 A,...18 A}. Consequently a
mesh of 100x100x121 points is generated for each atom type.cdrresponding real space co-
ordinates x,y can be deduced by multiplication of (u,v) vitie surface unit cell matrix of p-6P
(111): {{9.8218,3.5932}:{0,-26.0921}} A.

For a better visualization fig. 1 depicts the surfaces of Egjnaing energy for carbon (a) and
hydrogen (b). The global energetic minima and consequemtist favorable adsorption energies
are calculated asgf,c=-98 meV and kin1=-49 meV, respectively. As indicated by the magenta
curves (B=-86 meV, F;=-43 meV) the p-6P (11) surface is characterized by strong corrugations
which are aligned parallel to the long molecular axes (LM#g.indicated by a side view along the

smaller axis of the substrate surface unit cell, enerdétipaefered adsorption sites also follow



Figure 1: Surfaces of equal binding energyk for carbon (a) and hydrogen (b) atoms. Magenta
surfaces indicate energetically preferable binding pmsstwhich are near to the energetic minima
Eminc=-98 meV, EinH=-49 meV.

the molecular alignment out of the substrate plane whichbea@xplained by slight molecular tilt
of p-6P relative to the substrate surface.

Based on the analysis presented in fig. 1 it can already becwgthat chain like molecules
which are shorter than p-6P will show a trend to align alorsg dbrrugation which is provided
by the intersection of edge-on and flat-on p-6P moleculedditAmhally it should be mentioned
that Eqw(X,y,h) is highly asymmetric which can be explained by adflthe LMA and a slight
non-parallel alignment of the phenyl rings (of the flat on+6olecules) relative to the substrate
surface.

For the calculation of the molecular adsorption, the posgiof carbon and hydrogen atoms
have been deduced from a planar NNN molecule which has bescted from its crystal struc-
ture 3 As a reference position the molecule has been rotated pkiathe substrate surface which
is obtained by using a plane fit of the carbon atoms which spaheithree naphtalene units. As
indicated in the bottom part of fig. 2 the azimuthal refergpasition (,=0) is chosen by a parallel

alignment of the connection line of the outer most carbomateelative to the short axis of the
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p-6P (111) substrate surface unit cell.

Centre of Gravity ; ¢,=0°

Figure 2: Surfaces of equal binding energyk for the energetically preferable NNN adsorption
geometry ¢=10°, ¢,=4°, $,=105"). Magenta surfaces indicate energetically preferablerdht
positions of NNN'’s centre of gravity (E=-2.26 eV). The bedsarption position is indicated by an
adsorbed NNN molecule (&, nnn=-2.59 eV). As indicated by an elongated shape, best adsorpt
energies can be obtained when moving the NNN molecule alenphg molecular axis of p-6P in
the surface corrugation. In the bottom part of the figure #imathal reference positior¢=0) for

an NNN molecule is depicted, chosen parallel to the shog afxihe p-6P (11) substrate surface
unit cell.

The molecular centre of gravity has been chosen as refenoé (Xno=0, Ymoi=0, Znoi=0)
and consequently also represents the pivot for rotatioarder to calculate the molecular configu-
ration for ¢y, ¢y, ¢, the positions of NNN'’s hydrogen and carbon atoms have beeasformed by

applying the rotational matrixes in the following ordéx, ¢y, ¢,. The resulting rotation matrix is



defined by:

COSPyCOSp, COSP,SiNPySiNgy — COSPySiNG,  COSPx COSP,SiNgy + SiNPySing,
cospySing, CosPyCosP,+ SindySindysing, — cosp,Sindy + cosPx singy sing, 3)
—singy COSspy singy COS(y COSPy

For the presented adsorption data of NNN, the binding enfenrggach combination opy={-
180°,-175,..180}; ¢y={-20°,-16",..20°}; ¢,={0°,5°,..180} has been optimized. This has been
done by the following algorithm. After applying the corresiing rotation matrix, the molecule
is positioned at h=10 A. By applying the same resolution fgiWme as chosen for the calculation
of the reference binding energies of carbog)(Bnd hydrogen (g), the molecule is moved within
the substrate surface unit cell (100x100 points). Agaial, space coordinates for the translational
movement are obtained by matrix multiplication of,gu Vmo)) With the substrate surface unit
cell of p-6P (11). In a further step the x-y positions of all NNN atoms is paigd back to the
substrate surface unit cell of p-6P and corresponding bghénergies are calculated by linear
interpolation of the reference datagiEe). By summing up the binding energies of each NNN
atom (30 carbon+20 hydrogen atoms), the molecular bindieggy Enoi(u,v,h=10 A) is obtained.
In order to optimize the distance to the substrate surfaeentolecule is continously approached
with steps ofAh=-0.1 Aand the described procedure for calculatipg,v,h) is repeated. The
algorithm is stopped if all valuesyg(u,v,h) have passed a minimum in adsorption energy versus
adsorption height h. The obtained minimum value is furthieresl as best adsorption energy
Ead(¢x, @y, ¢2). The described procedure is further repeated for all nutdeaconfigurations,
yielding 73x11x37=29711 repetitions. The total calcaatiime on a single core of a Pentium IV
(2.8 GHz) processor finally takes 14 hours.

For a better visualization fig. 2 depicts the obtained sedaaf equal binding energy for a
NNN molecule which is characterized py=10°, ¢,=4°, $,=105". The latter adsorption geometry

represents the best solution obtained by the chosen stepg @k, ¢,. The global energetic



minimum and consequently most favorable adsorption ensrggiculated as fgyn=-2.59 eV and
is indicated by an adsorbed NNN molecule in fig. 2. The magemtiace (E=-2.26 eV) indicates
a prefered adsorption geometry of NNN within the surfaceugation of p-6P (11). As NNN

is characterized by a slightly shorter long molecular akigld), the obtained surface of equal
energy is characterized by an elongated shape. Moreoverdasted by a side view along the
smaller axis of the substrate surface unit cell, the mobeciilt of NNN nicely follows the p-6P

template.

p-6P on p-6P (111)

In order to validate the chosen force field parameters andgagms (dominant vdW forces), we
have simulated the adsorption of a single p-6P molecule o®R (111) template layer. As de-
scribed above, the adsorption energiggtias been calculated for various molecular configurations
determined bypy, ¢y and¢,. Obtained results are indicated in fig. 3 in terms of coloutezb2D
graphs presenting.g versuspy, ¢, (top) andgy, ¢, (bottom), respectively.

Fig. 3 (top) indicates the adsorption energy of p-6P on pJR)(depending on the herring
bone stacking anglepf) and azimuthal orientatiorp¢). The most favourable adsorption geome-
tries are indicated by blue coloured regions. Consequeh#yepresentation underlines a prefered
azimuthal alignment of p-6P far,=105". As sketched in fig. 4, which indicates a real space model
of the adsorption geometries labeled by A-D, the latter getoymicely correlates with a parallel
alignment of the probed p-6P molecule relative to the mdég@rientation within the organic tem-
plate layer. Moreover, it should be mentioned that the olethiadsorption minimum is very well
defined and sharp alonfy, whereas the adsorption energy only marginally changesifi@rent
herring bone angleg¢y. This impression is further underlined by the graphicalespntation of
Eaq versuspy which is depicted beside. As indicated by an arrow (C), thet &dsorption geometry
(Eag=-3.14 eV) is obtained fo$=15" which nicely reflects the molecular arrangement of flat on
molecules within a p-6P (1) crystal stack.

The bottom part of fig. 3 depicts an analogous representédioB,g versus LMA's tilt angle



p6P on p-6P (111)
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Figure 3: Top: Colour coded adsorption energy Bbx, ¢,) of a single p-6P molecule on a p-6P
(111) template layer. For each datapoint the best adsorptiofigtmation concerning the molec-
ular tilt angle ¢y has been chosen. The colour coded representation indeatesr and sharp
minimum at¢,=105" which represents a parallel alignment of the probed p-6Recute relative

to the p-6P molecules within the template layer. Wheregsi€relatively sharp along, it is
smeared out alongy indicating comparable adsorption energies for all herboge angles. The
latter impression is further underlined by the graph besilieh presents the adsorption energy
Eaq versus herring bone angdig at the optimized azimuthal orientatiofi,£105’). The best ad-
sorption geometry is found &t=15" (C) which indicates a parallel stacking of the phenyl rings
relative to the flat on molecules of the p-6P ) ubstrate surface. Bottom: Analogous represen-
tation for Eyq versus the tilt angl@y of the long molecular axis relative to the substrate surface
contrast to the Fy(¢x), the adsorption energy is characterized by a deep minimuyr4° along
both axesp, and¢,, respectively. Again, the obtained value correspondsdartblecular tilt angle
within a p-6P (11) stack.
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Figure 4: Real space model of the calculated molecular ptieargeometries A-D. The substrate
surface unit cell of p-6P is also indicated in the top, lefiglaMoreover, the geometrical alignment
of ¢y, ¢y, ¢, is explained based on the edge-on molecular configuratididereasp, correlates
with the azimuthal alignment of the long molecular axis (LM ), ¢y (A2)/¢x (A3) are a finger
print for the tilt of the LMA relative to the substrate surédloerring bone stacking angle.



(¢y) and¢,. In contrast to the previous discussion, the global adenrpdinimum is well localized
at ¢y=4°, ¢,=105 along both axes. Again the obtained value nicely correlatttsthe molecular

tilt relative to the substrate surface within a p-6PI)Ldrystal stack.

Figure 5: a)-d) Detailed analysis of the obtained p-6P emly@dsorption geometry (compare
fig. 3A, fig. 4A). a) A side view onto the p-6P (1ltemplate stack. The red molecule indicates the
optimized adsorption configuration {§-2.38 eV) forg,=90", ¢,=4> and$,=105. Coloured ob-
jects indicate surfaces of equal adsorption energy. Thesponding values for g are indicated

in the top part of the figure. b) A top view onto the crystal &tanderlines a prefered adsorption of
p-6P within the surface corrugation. c) A side view alongltimey molecular axis of p-6P under-
lines a perfect estimation of the p-6P adsorption distaased on the used force field parameters.
d) The same holds true for the obtained molecular shift inksta direction. The orientation of
the p-6P (001) low energy plane is indicated by a black linginlicated by the molecular struc-
ture, ¢,=0 correlates with a parallel alignment of the long molecabds along the shorter surface
unit cell vector of the p-6P template. e) Side view onto thst laglsorption geometry obtained by
calculations ¢x=15", ¢y=4° and$,=105’).

NNN on p-6P (111)

As discussed in the previous section for the adsorption afglesp-6P molecule on a (1) p-6P

template layer, analogous calculations have been pertbforea NNN molecule. For a better



comparison with the results obtained for p-6P, the obtamesdlts are summarized in fig. 6 and

fig. 7. A detailed discussion on the simulations of NNN candaenfl in the manuscript.

Simulations of a closed monolayer

Whereas, simulations performed for single p-6P and NNN mués have revealed clear energetic
minima for a parallel molecular orientations of p-6P as \@sINNN relative to the p-6P molecules
of the (111) template layer, the obtained results do not take into awdcmolecule-molecule
interactions which are responsible for the formation oftikering bone stacking. Consequently,
the simulation program has been modified for the simulati@manfinite expanded first monolayer
(ML) coverage. In particular the best adsorption energybeas calculated for n=2 rigid molecules
(M1, M) per surface unit cells which are positioned on a solid p-BR) substrate surface. In
order to reduce the number of calculation steps, the azmhathientationg,mi-m2=104 and
molecular tilt angle relative to the substrate surfa@ge1—m2=4" have been kept constant at the
optimized values obtained for single molecules.

Consequently, the herring bone tilt anglésvi, ¢xm2, the lateral distance between both
moleculesAx=xm1-Xm2, Ay=Ym1-yYm2 and the distances of both moleculgg zzy» relative to the
p-6P substrate have been optimized. As variation stepsf&" have been chosen. A closed ML is
simulated by a translational shift of both molecules by thi¢cell vectors of the p-6P (1) surface
unit cell. For each tested configuration the adsorptionggneer molecule is calculated as the sum
of Emol—sut= 2 (Emol—subM1*Emol—subm2) @nd Bnol—mol=2 (Emol—mol, M1+ Emol—mol,m2) Where n=2.

In order to ensure the testing of a global minimum, the sydtesibeen optimized for 361
different starting conditions opym1, Pxm2. Obtained results are shown in fig. 8 for a ML of
p-6P and NNN, yielding four solutions for each system. Thieitsmns A-D are sorted by the
obtained binding energies and A represents the most pbéecanfiguration. As indicated by
the real space model of the simulated molecular specie} dgretbp of the p-6P substrate (grey)
the energetically most favourable solutions is represkbyethe continuance of the herring bone

stacking of the p-6P template. The obtained herring bon&arage indicated in the top right part
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NNN on p-6P (111)
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Figure 6: Top: Colour coded adsorption energy &by, ¢,) of a single NNN molecule on a p-6P
(111) template layer. For each datapoint the best molecutaarle ¢, has been chosen. The
colour coded representation indicates a clear and sharononim at ¢,=105" which represents a
parallel alignment of the probed NNN molecule relative te ph6P molecules within the template
layer. Whereas f is relatively sharp along;, it is smeared out alongy indicated comparable
adsorption energies for all herring bone angles. The latt@ression is further underlined by
the graph beside which presents the adsorption eneggyétsus herring bone angll at the
optimized azimuthal orientationp{=105"). The best adsorption geometry is foundgat=10°
(C). Bottom: Analogous representation foggEversus the tilt anglgy of the long molecular axis
relative to the substrate surface. In contrast to theversus herring bone angle, the adsorption
energy is characterized by a deep minim#@t4°. Again, the obtained value corresponds to the
molecular tilt angle within a p-6P (1) stack. In contrast to p-6P, NNN does not provide a mirror
symmetry plane, consequentpy has been probed for a 36@otation to included also the upside
down flipped NNN molecule (compare adsorption configuraiGrand E).
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Figure 7: Real space model of the calculated NNN adsorptenngetries A-E. The substrate
surface unit cell of p-6P is also indicated in the top, lefiglaMoreover, the geometrical alignment
of ¢x, ¢y, ¢, is visualized based on the edge-on molecular configuratioWiereasp, correlates
with the azimuthal alignment of the long molecular axis (LM ), ¢y (A2)/¢x (A3) are a finger
print for the tilt of the LMA relative to the substrate surédlerring bone stacking angle.
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Figure 8: Obtained geometries for a closed monolayer (MLiwaf p-6P (top)/NNN (bottom)
molecules per surface unit cell on p-6P {).1The simulations reveal four different solutions (A-D)
for 361 different starting conditions, where A represehtsénergetic most favourable adsorption
geometry. The side panel of the figure depicts the frequehogaurrence for each solutions.
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of each configuration, yielding 3&5° for NNN on p-6P (11) which nicely correlates with the

experimentally found (110) orientation of NNN (382°).

Structural Investigations

In order to clarify the obtained crystal contact plane of NNNray diffraction (XRD) has been

chosen an®/20 scans were acquired:
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Figure 9: Specular diffraction scans of plain muscovitear{top), NNN deposited on plain mica
(centre) and NNN on p-6P template fibers (bottom). Blacketbtines indicate the peak posi-
tions of muscovite mica (001). Please note that the monochtar is transparent fox, A/2 and
Kg. Whereas the specular scan of NNN/mica (red arrows) is dateihby a series of (OOgyn
diffraction peaks (gFn-0.324 A1), no traces of standing molecular configurations can bedoun
for NNN/p-6P. Additionally, (111) oriented NNN crystabis are found for NNN/mica (1.36 ).

In the case of NNN/p-6P a slightly shifted peak to highgvajues (1.38 A1), characteristic for
(111) of p-6P, arises (blue arrow). Additionally, a peak atitéd to (110) of NNN at g£1.31 A1
becomes visible.

Fig. 9 depicts a comparison of specular scans measured ionnplescovite mica (top), NNN
deposited on plain mica (centre) and NNN on p-6P templatedfifi@ttom). Black dotted lines

indicate the peak positions of muscovite mica (001). Please that the monochromator is trans-

14



parent forA, A/2 and Kg. As indicated in fig. 9 (centre) by red arrows, locatedate.324 AL
the specular scan of NNN/mica is dominated by a series of)(@@ndiffraction peaks. As dis-
cussed elsewhetéhose peaks are characteristic for island like morphokgimsisting of aimost
upright standing NNN molecules. Additionally, (111) oried NNN crystallites are found for
(q,=1.36 A1), which indicates a lying molecular configuration.

Contrary, in the case of NNN/p-6P a slightly shifted peakitibr ¢ values (1.38 A1) arises
(indicated by a blue arrow) which is characteristic for{Lariented p-6P crystallite3Addition-
ally, a peak attributed to (110) of NNN at<f.31 A1 becomes visible. The latter contact plane

is also characteristic for almost lying p-6P molecules.

X-Ray Diffraction Pole Figure Analysis

In order to discuss the diffraction pattern obtained by XRBmeasurements, fig. 10a visualizes a
real space model of the molecular packing within al{lldriented p-6P crystallite. The fast growth
direction [110], which is characterized by the zone axis of the p-6P (0®4)energy plane and
(111) contact plane, determines the long needle axis (LNA) efganerated nano-fibe?sCon-
trary, the long molecular axis (LMA) can be approximated toy {302] crystallographic direction
of p-6P8 The oblique surface unit cell is sketched by a white polygouartderline the molecular
tilt of ~5° out of the contact plane. For a better visualization, theslopanel of fig. 10a depicts a
side view along the LNA direction.

Beside the molecular tilt out of the (1lcrystal contact plane, it can also be recognized that
p-6P molecules do not pack perfectly orthogonal to the LNA,ave slightly tilted byx~15°.° For
further discussions, a graphical sketch of a p-6P crystaligated in the right panel of fig. 10a.
The red box symbolizes a perfect cuboid oriented along thA td\stress the generated oblique
angles of the p-6P molecules within the stack, indicateddippw shaded objects. The blue plane
shows the orientation of thel{1) netplanes which are probed by XRD-PF measurements pre-
sented in the manuscript. At this point it should be mentibtiet (ki) and (hkl) netplanes are

characterized by an equivalent interplanar distance dtieetpresence of a glide plane for both,
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Figure 10: a) Graphical sketch of the molecular packing iwith(111) oriented p-6P crystallite.
The surface unit cell is sketched by a grey polygon. Whereasoing molecular axis (LMA) can
be approximated by the [302] direction, the long needle éxi¢A) is described by [10]. As
depicting by a side view along the LNA in the lower panel, ncales are tilted~5° out of the
contact plane. The right panel depicts a graphical sketdhep-6P crystal characterized by a
red box. As indicated by the yellow shaded object, additigria a tilt out of the contact plane,
the LMA is not perfectly orthogonal to the LNA butl5° tilted. The blue plane indicates the
alignment of {11) netplanes probed by XRD pole figure measurements. &atesrystallographic
directions located in the upper (lower) hemisphere for d)btientation are marked by red (blue)
symbols. b) Analogous representation for a NNN (110) oadmrystallite. The surface unit cell
is sketched by a grey polygon. Whereas the long molecular(@kA) can be approximated by
the [101] direction, the long needle axis (LNA) is described bg@]. NNN molecules are tilted
~14° out of the contact plane. The right panel depicts a graplskatch of the NNN crystal
characterized by a red box. As indicated by the cyan shadedtphdditionally to a tilt out of the
contact plane, the LMA is not perfectly orthogonal to the LN ~22" tilted.



p-6P? and NNN® crystallites. Consequently, for both crystal types twaegoh each, the upper and
lower, hemisphere will arise except when (h0l) netplanespaiobed. For a better visualization,
crystallographic orientations [hkl] and poles (hkl) whiate located in the upper hemisphere for
a (111) oriented p-6P crystal are indicated by red symbols wisdidd] and (ki) are marked by
blue colour.

Analogous to previous discussion on p-6P, fig. 10b depiasntiblecular packing of NNN
within a (110) oriented crystal. The LMA can be approximabsdthe [10] crystallographic
direction whereas the LNA is characterized b (] In the latter configuration NNN molecules
are tilted by~14° out of the contact plane. Molecules do not pack perfectihagonal to the
LNA axis but are tilted by an angle 6$22° as indicated by the sketched stack in the right panel
of fig. 10b. In order to distinguish the modelled NNN stacknfrp-6P crystallites, tilted NNN

molecules are typified by cyan shaded objects.

...... =% O p-6P . x
- (hkI) <hkI>

NNN/p-6P*

[0y,

NNN*/p-6P

Figure 11: a) Precise fit for the dominant crystal fractionpeP/NNN of the XRD-PF acquired
with a maximum sensitivity to {11l§nn nNetplanes. Hexagons (rectangles) represent diffraction
peaks stemming from NNN (p-6P). The resulting long needés#kNA) and long molecular axes
(LMA) orientations are indicated by red/blue crosses. IRpace model of the deduced p-6P*
(111)/NNN (110), p-6P (11)/NNN* (110) crystal configurations. The dominant crystal fraction
is characterized by two p-6P/NNN crystal pairs, mirror syetmc aligned relative to thel[LO]v
crystallographic direction of the muscovite mica substrat

Fig. 11a depicts a precise fit of the XRD-PF which was acquivitd a maximum sensitivity
to {111}y Netplanes (g=1.36 A). Only the dominant crystal fractions (1,1*) are taken into

account. The acceptance angle of the XRD setup allows a tinauls detection of {11} ,_gp
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diffraction peaks. Diffraction peaks stemming from p-6PN(N) are marked by rectangles (hexagons).
Obtained LNA and LMA orientations are also indicated by sgss

Based on the azimuthal orientation deduced from XRD-PF oreaents, fig. 11b depicts a
real space model of the p-6PTX1)/NNN (110), p-6P (11)/NNN* (110) crystal pairs. Nucleated
hetero-structures are aligned mirror symmetric along €]y crystallographic direction of the
muscovite mica substrate. This orientation coincides with mirror symmetry plane of aa-
terminate@ muscovite mica surface.

Fig. 12a depicts a simulated top view onto the p-6P* surfaaciitionally, the corresponding
crystallographic orientations are indicated in fig. 12ackigpan up the p-6P surface unit cell.

Based on the molecular configuration of the p-6P unit cel,dhentation of the phenyl rings
and consequently herring bone angles can be approximatéaebglignment of Z13) for edge
on and R13) for tilted p-6P molecule8.As the LMA [302],_ep is defined as the zone axis of
both crystallographic planes, surface normals of the phengs (blue squares) and LMA (blue
cross) enclose an angle of 9rhe latter geometrical relationship is sketched in theesigraphic
projection of fig. 12a by two solid black arcs representing ¢lguator and meridian of a sphere
which north pole is oriented along the p-6P’s LMA orientatio~or a better visualization a 3D
model for a tilted p-6P molecule is also indicated in the rigdnel of the figure. Calculated values
for both the herring angles and LMA tilt relative to the subtt surface are listed in tab. 1 for a

(111) p-6P crystal.

Table 1. Herring bone angles and tilt of the long moleculas axlative to the substrate surface.

Crystal edge on’] tilted[°] LMA][°]
p-6P* (111) 90 21 4.8
NNN (110) 82 31 10.9
NNN Simulation 65 35 4
NNN (111) 77 25 2.14

By applying analogous considerations for the orientatiith® naphtalene rings within a NNN
(110) crystal, the orientation of their surface normalsloadetermined (indicated by red hexagons

in fig. 12a). Calculated values (8231°), which are also listed in tab. 1, further underline a nice
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Figure 12: a) Sketch of the molecular alignment of a p-6P*stnalbe surface. The substrate sur-
face unit cell and -vectors are also indicated. The steegabge projection beside visualizes the
geometrical alignment of the LMASs, LNAs and herring bonelaador the modeled NNN/p-6P*
stack. Herring bone angles are visualized by the surfaceasrspanned up by the phenyl- (p-6P*,
blue square) and naphtalene (NNN, red hexagon) rings. Fettarlvisualization a 3D sketch is
indicated beside. A purple cross and triangles indicateti@mtation of the LMA and herring bone
angles obtained by force field simulations for a monolayedNN. b) Simulated top view onto a
(111) oriented NNN stack on d{1) p-6P template. As indicated in the stereographic ptiojec
beside, the azimuthal orientation of the NNN-stack was ehas achieve a maximum geometrical
overlap concerning herring-bone angles and LMA orientatla order to provide such a geomet-
rical overlap, the stacking direction (LNA) of NNN has to liieed by ~37° relative to the LNA of
the p-6P template.
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correlation with the herring bone stacking sequence of tHo® pemplate stack (9021°). The
discripancy can be understood by the different herring emgles determinded by the crystal
structures of p-6Px66°)% and NNN &53°).

For comparison, force field simulations have been perforfoed closed monolayer of NNN
molecules on top of a p-6P template stack. The obtainednigebrone angles are indicated in
fig. 12a by purple triangles and are listed in tab. 1.

Fig. 12b indicates a simulated top view onto a NNN.X) crystal on a p-6P1(L1) template
layer. The azimuthal and orientational configuration of N stack has been chosen to achieve
a maximum geometrical overlap concerning the LMA orieotatand herring bone stacking. The
situation is visualized by a stereographic projection diepi beside. Blue rectangles indicate the
orientation of the p-6P phenyl units, whereas blue crossasacterize the LNA and LMA orien-
tation of p-6P. Contrary, green triangles represent thentaition of the naphtalene units of NNN
and green filled circles the resulting LMA/LNA orientation.

Based on the graphical sketch it can be concluded that a deocateverlap of NNN and
p-6P can only be obtained for a1(1) oriented NNN crystal if the molecular stacking direction
(LNA) is tilted by ~37° relative to the LNA of p-6P. As indicated by the simulated vo@v onto
the p-6P/NNN stack in fig. 12b, the latter configuration irapla molecular alignment of NNN
across step edges (compare side view depicted in fig. 1ath¢ @-6P template surface. Contrary,
the experimentally observed (110) orientation of NNN aBosa nearly perfect adoption of the
herring bone stacking angles, LMA orientation and, impatita stacking direction. The latter
observations explains most likely an energetically peddormation of a (110) contact plane in

contrast to the observed (111) orientation when depositqulain muscovite mica.
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