Name and DOI of manuscript: Ultrafast Charge Transfer Dynamics at the Origin of Photoconductivity in Doped Organic Solids, https://doi.org/10.1021/acs.jpcc.1c01990

Data acquisition: Details on the methods of data acquisition are described in the above manuscript.

Data analysis: Details of the data analysis are described in the above manuscript.

Main manuscript:

Figure1
Absorbance and energetics. (a) Frontier energy levels and electron transfer from TAPC to MoO3, resulting in radical cations on TAPC. The chemical structure of TAPC is included. (b) Schematic illustration of the molecular packing in doped TAPC films including bound holes that are strongly Coulombically bound to the ionized dopant and displaced (free) holes on TAPC•+ cations that have a larger spatial separation from the ionized dopant and therefore weaker interactions. (c) Normalized steady-state absorbance spectra of undoped TAPC, doped 10% MoO3−TAPC, and 30% MoO3−TAPC films and TAPC•+ solution in H2SO4 (inset). The dotted vertical lines represent the excitation wavelengths used in transient absorption measurements that correspond to transitions to the S1 state (340 nm), D2 state (400 nm), and D1′ state (600 nm). (d) Orbital energy levels and optical transitions of TAPC and TAPC•+ predicted by DFT and TD-DFT calculations. For the radical cation, the electrons with α-spin (gray) and β-spin (blue) have different energies, as indicated by the spin−orbital levels. We also show from which orbitals of neutral TAPC the ones of TAPC•+ originate.

Figure 1b: Steady-state absorption spectra of undoped TAPC, doped 10% MoO3−TAPC, and 30% MoO3−TAPC films and TAPC•+ solution in H2SO4

List of raw data files: T_10%DTAPC.Sample.Raw.csv, T_30%DTAPC.Sample.Raw.csv, T_TAPC.Sample.Raw.csv (170319) DTAPC_2.Sample.Raw.csv (161219)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure2
D1′ photoexcitation of TAPC•+ solution. (a) Transient absorption spectra of TAPC•+ solution in H2SO4 with 730 nm excitation pulses for an absorbed photon fluence of ∼2.5 x 1013 photons/cm2 at selected time delays after photoexcitation. In the inset, the normalized transient absorption spectra with 600 nm excitation are displayed. (b) Component spectra (top) and time-dependent normalized concentrations (bottom) of TAPC•+ solution obtained from soft-modeling MCR-ALS analysis of the transient absorption data with 730 nm excitation. Dotted lines show multiexponential fits of the resolved dynamics.

Figure 2a: Transient absorption results for visible excitation at 730 nm and 600 nm in TAPC•+ solution.

List of raw data files: DTAPC3_2_p730nm_prVS_8000nJ (191219), DTAPC2_p600nm_prVS_600nJ (181219)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure 2a: MCR-ALS results for visible excitation (at 730 nm) TAPC•+ solution.

List of raw data files: DTAPC3_2_p730nm_prVS_8000nJ (191219)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4


Figure3
D1′ photoexcitation of doped TAPC films. (a) Transient absorption spectra of doped 30% MoO3−TAPC and 10% MoO3−TAPC (inset) films with 600 nm excitation pulses for an absorbed photon fluence of ∼4 x 1014 photons/cm2 at selected time delays after photoexcitation. (b) Component spectra (top) and time-dependent normalized concentrations (bottom) of doped 30% MoO3−TAPC film obtained from softmodeling MCR-ALS analysis of the transient absorption data. Dotted lines show multiexponential fits of the resolved dynamics. (c) Schematic representation of doped MoO3−TAPC films, including the proposed photophysical processes upon D1′ excitation: Hole transfer from TAPC•+ to a neutral molecule results in a new cation further away from the negatively charged MoO3 cluster, giving rise to long-lived electro-absorption signal due to an increased electric field. (d) Dominant electron configurations for TAPC•+ in the D1′ excited state and neutral TAPC in the ground state (according to DFT calculations), with different hole transfer pathways from the D1′ state generating a new cation either in the ground state or in one of the excited states (red solid arrows). The dotted arrows represent relaxation (by internal conversion (IC)) to the lowest D1 state followed by hole transfer.

Figure 3a: Transient absorption (TA) results doped 30% MoO3−TAPC and 10% MoO3−TAPC (inset) films with 600 nm excitation pulses both In visible and near infrared range
List of raw data files: 30MoO3TAPC_p600_prVS_2680nJ.dms (110319), 30%MoO3_TAPC_p600nm_prIR_2680nJ.dms (240319), 10MoO3TAPC_p600_prVS_3300nJ.dms (120319), 10%MoO3_TAPC_p600nm_prIR_3300nJ (260319)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure 3b: MCR-ALS analysis results of transient absorption (TA) data of doped 30% MoO3−TAPC film with 600 nm excitation pulses.
List of raw data files: 30MoO3TAPC_p600_prVS_2680nJ.dms (110319), 30%MoO3_TAPC_p600nm_prIR_2680nJ.dms (240319)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4


Figure 4
D2 and S1 photoexcitation of doped TAPC films. (a) Transient absorption spectra of doped 30% MoO3−TAPC film with 400 nm excitation pulses (D2 excitation) at an absorbed photon fluence of ∼3.5 x 1014 photons/cm2 at selected time delays after photoexcitation. (b) Component spectra of doped 30% MoO3−TAPC film obtained from soft-modeling MCR-ALS analysis upon D2 pumping. (c) Transient absorption spectra of undoped TAPC, doped 10% MoO3−TAPC and 30% MoO3−TAPC films excited after excitation at 340 nm, scaled to an absorbed photon fluence of ∼5 x 1013 photons/cm2, at early times (0.5 ps) and long times (1 ns, shown as inset). The scaled transient absorption spectrum of 30% MoO3−TAPC excited at 400 nm (to the D2 state, at 0.5 ps) is also included. (d) Time-dependent normalized concentrations of doped 30% MoO3−TAPC film obtained from soft-modeling MCR-ALS analysis upon D2 (top) and 340 nm (bottom) pumping. Dotted lines show multiexponential fits of the resolved dynamics. The dynamics of the S1 state from the undoped TAPC film is also shown.

Figure 4a: Transient absorption (TA) data of doped 30% MoO3−TAPC film with 400 nm excitation pulses.
List of raw data files: 30MoO3TAPC_p400nm_prVS_5400nJ.dms (179319), 30%MoO3_TAPC_p400nm_prIR_5300nJ.dms (19032019)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure 4b: MCR-ALS analysis results of transient absorption (TA) data of doped 30% MoO3−TAPC film with 400 nm excitation pulses.
List of raw data files: 30MoO3TAPC_p400nm_prVS_5400nJ.dms (179319), 30%MoO3_TAPC_p400nm_prIR_5300nJ.dms (19032019)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure 4c: Transient absorption (TA) data of doped neutral TAPC, 10% MoO3−TAPC film, 30% MoO3−TAPC film with 340 nm excitation pulses.  Also, transient absorption data of 30% MoO3−TAPC film with 400 nm excitation pulses.
List of raw data files: TAPC_p340nm_prVS_190nJ.dms, 10MoO3TAPC_p340nm_prVS_200nJ, 30MoO3TaPC_p340nm_prVS_225nJ (150421), TAPC_p340nm_prIR_190nJ, 10%MoO3_TAPC_p340nm_prIR_225nJ, 30%MoO3_TAPC_p340nm_prIR_225nJ.dms (210419), 30MoO3TAPC_p400nm_prVS_5400nJ.dms (179319), 30%MoO3_TAPC_p400nm_prIR_5300nJ.dms (19032019)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure 4d: MCR-ALS analysis results of transient absorption (TA) data of 30% MoO3−TAPC film with 400 nm and 340 nm excitation pulses. Also, TA data of neutral TAPC film with 340nm excitation are shown.

List of raw data files: 30MoO3TAPC_p400nm_prVS_5400nJ.dms (179319), 30%MoO3_TAPC_p400nm_prIR_5300nJ.dms (19032019), TAPC_p340nm_prVS_190nJ.dms, 30MoO3TaPC_p340nm_prVS_225nJ (150421), TAPC_p340nm_prIR_190nJ, 30%MoO3_TAPC_p340nm_prIR_225nJ.dms  (210419), 
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Supporting Information

Figure S5. a) Transient absorption spectra of TAPC•+ solution in H2SO4 with 600 nm excitation pulses for an absorbed photon density of  4 1013 photons/cm2 at selected times after photoexcitation. b) Comparison of the normalized excited-state dynamics (probed at 684 nm) of TAPC•+ in solution with 600 and 730 nm excitation. c) Component spectra (top part) and time-dependent normalized concentrations (bottom part) of doped TAPC•+ solution via 600 nm excitation obtained from soft-modeling MCR-ALS analysis of the transient absorption data. 

List of raw data files: DTAPC2_p600nm_prVS_600nJ (181219)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure S6. Normalized transient absorption a) spectra at early times (0.1 ps) after photoexcitation and b) dynamics of doped 30%MoO3-TAPC film with 600 nm excitation pulses for different absorbed photon fluences.

List of raw data files: 30MoO3TAPC_p600_prVS_180nJ.dms, 30MoO3TAPC_p600_prVS_335nJ.dms, 30MoO3TAPC_p600_prVS_680nJ.dms, 30MoO3TAPC_p600_prVS_1340nJ.dms, 30MoO3TAPC_p600_prVS_2680nJ.dms (110319)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure S7. Transient absorption spectra of 10%MoO3-TAPC doped film with 400 nm excitation pulses for an absorbed photon density  3.5 1014 photons/cm2 at selected times after photoexcitation.

List of raw data files: 10MoO3TAPC_p400nm_prVS_5100nJ.dms (180321), 10%MoO3_TAPC_p400nm_prIR_4800nJ (200319)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure S8. a) Transient absorption spectra of undoped TAPC film with 340 nm excitation pulses for an absorbed photon fluence of  4 1013 photons/cm2 at selected times after photoexcitation. b) Component spectra (top part) and time-dependent normalized concentrations (bottom part) of TAPC film obtained from soft-modeling MCR-ALS analysis of the transient absorption data. 

List of raw data files: TAPC_p340nm_prVS_190nJ.dms  (150321), TAPC_p340nm_prIR_190nJ (210319)
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4

Figure S9. a) Transient absorption spectra of 30%MoO3-TAPC film with 340 nm excitation pulses for an absorbed photon fluence of  4 1013 photons/cm2 at selected times after photoexcitation. b) Component spectra (top part) and time-dependent normalized concentrations (bottom part) of doped 30%MoO3-TAPC film obtained from MCR-ALS analysis of transient absorption data. With dotted lines, the normalized dynamics obtained for doped 30%MoO3-TAPC film upon 400 nm excitation are shown.

List of raw data files: 30MoO3TAPC_p400nm_prVS_5400nJ.dms (179319), 30%MoO3_TAPC_p400nm_prIR_5300nJ.dms (19032019), 
30MoO3TaPC_p340nm_prVS_225nJ (150321), 30%MoO3_TAPC_p340nm_prIR_225nJ.dms  (210319), 
Person who measured: Demetra Tsokkou
Reference to lab book: Notebook number 4
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