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Model Hamiltonians in second quantization  Analytical results for the case of a Gaussian
transmission

The second-quantized tight-binding Hamiltonian of modgl (
presented in the main text has the form The Gaussian transmission represents an important particular case

(6 = 2) of the case of arbitrarg discussed in the main text
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To illustrate that model (iii) presented in the main text represents a 2
limiting case of model (iv), we give below the transmission function G = GoeXp(*P> (S6)
computed exactly and within the sequential tunneling approximation 5
for the caseN = 2 VAL - 1.915015 (S7)
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The second-quantized tight-binding Hamiltonian of model (v) de- -~ 4 T 128 T 107

scribed in the main text and schematically presented in Fig. 2b of the

main text reads
Results for the off-resonant Newns-
N-1 6 Anderson model
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The current and the transition voltag&.. for positive and negative
bias polarities have been deduced in ref. 3
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wheret; andt stand for intra- and inter-ring hopping integrals, re- b= 1Viy)= GV(eB+er)2— (eV/2)2 (S10)
spectively.
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Fig. S1(a) The transition voltagé exact computed from the current of eqn (14) of the main text due to laterallgtdoted electrons
tunneling across an energy barrier [termed model (ii) above], aldtigtiae approximate estimat¥gs andV; s obtained by inserting the
expansion coefficients, andc, of eqn (16) into egn (5) and (6) of the main text (panel (a). Panelt{bjvs tha4 3 deviates from exact by
28% (larger than typical experimental uncertaintiestinf ~ 10%*5), while V; 5 agrees with/ exactWithin 2%. Notice that the products/,
aVv 3, andaV 5 do not depend on the parameter ade/ (4,/€g).
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Fig. S2Results for chains witiN = 2 sites [termed model (iv) in the main text] computed by assuming a cdr{§ign2c of the main text)
and linearly varying (Fig. 2d of the main text) potential. Notice that the impkitteospatial potential profile is weak only at voltages not
much higher than the transition voltage
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Fig. S3Results for chains witiN = 3 sites [termed model (iv) in the main text] computed by assuming a cdr{§ign2c of the main text)

and linearly varying (Fig. 2d of the main text) potential. Notice that the impkitteospatial potential profile is weak only at voltages not
much higher than the transition voltage
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Fig. S4Results for chains witlN = 4 sites [termed model (iv) in the main text] computed by assuming a cdr{§ign2c of the main

text)and linearly varying (Fig. 2d of the main text) potential. Notice that the ahpfthe spatial potential profile is weak only at voltages not
much higher than the transition voltage
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Fig. S5Results obtained using the Gaussian transmission of Eq. (S4) showingpledEnce o of the transition voltage computed exactly
(), and using its approximate estimat¥gapprox of eqn (S7), and 3" \4 3 andV; 5 obtained from eqn (5), (6), (S8) and (S9). Notice that
bothV;2PP" andV; 5 represent good approximations for large values of the egtich.

1-S4 | S3



G (arb.u.)

4 Chains of Single-Level Monomers vs. OPDs 21 Chains of Single-Level Monomers vs. OPDs 1 Chains of Single-Level Monomers vs. OPDs
] 14 -
] g ] g
/>\ ] ?‘E. ] _ -
£,=0.9950ev| <13 >
t,=0.3867eV > ] " €,=0.9959eV > e €,=0.9959eV
E ] - 1,=0.3867eV 059 =7 t,=0.3867eV
1 e calculated 0.54 - e :
1 — exponential fitp=1.56 ] e o expt. . ] « constant potential
| =1.56 ] + constant potential 1 = linear potential drop
E‘exm_ : ] = linear potential drop 1
T T T T 04+—— T LI | O+ n —T_T T
1 2 3 4 0.25 0.5 0.75 1 0.25 0.5 0.75 1
N 1/N 1/N

Fig. S6Results for model (iv) usings = 0.996 eV, a value deduced from the experimental valug_; ~ 1.15V andt,, = 0.388 eV, a value
fitting the experimental conductance tunneling attenuation coeffiient.56 (panel (a)} The calculated valueg = f(N) (panel (b))
decrease substantially faster with the molecular Kizkan observed experimentally. The spatial potential profile acrossjtivest®ns do not
notably affecl, as illustrated by the results obtained for constant and linearly varyingtpte(panel (c)). The points (panels (b) and (c))

and error bars (panel (b)) represent experimental results fokEN? Ag/OPDs/Ag junctions?
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Fig. S7Results for the conductance (panel (a)) and transition voltage (d@helomputed within model (v) using the valtie= 2.5 eV
deduced ab initio as described in the main text and adjusting the paramete3433 eV and = 0.964 eV to fit the experimental values

B =156 andVt|y_1 = 1.15 V. Notice that the calculated dependenc®tofs. 1/N is significantly faster than observed experimentally. The
points and error bars in panel (b) represent experimental resul&PeAFM Ag/OPDs/Ag junctions.
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Fig. S8The approximate estimat¥gsz andV; 5 computed numerically using the parameter values for model (iv) arith¢et” adapted to
OPDs junctions (cf. captions of Fig. S6 and S7, respectively) exhikiatiens from thet-values computed exactly similar to those shown in
Fig. 3b, S1b and 4b, confirming thereby that a correct descriptioredfémsition voltag®: needs expansions beyond the third-order.
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