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MAGNETIC RESONANCE SPECTROSCOPY SIMULATIONS 

TREPR SIMULATIONS FOR THE DROSOPHILA CRYPTOCHROME 

SIMULATIONS FOR THE ARTIFICIAL DIADS
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Example 1: Photo-CIDNP effect in phototropin-LOV1-C57S

Comparison of the experimental (dots) and simulated (lines) CIDNP field
dependencies for 1H (top), 13C (middle) and 15N (bottom) nuclei taken from
Ding et al., Sci. Rep., 9, 18436 (2019). The green lines represent results of
MolSpin simulations.
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Features 
Versatile theories:

Analytic propagation for t →∞.
Numerical propagation on a time grid.

Rotating frame approximation. 
Pulse sequences.

Arbitrary spin states.
Thermal ensembles.

Chiral states.

Multiple spin relaxation terms.
Multi-spin systems.

Applications:

CW-AQEPR/NMR.
Complex pulse sequence.

CIDNP/CIDEP

Correlation methods
DEER

COSY etc.

Integration and Linking:

Combining electronic structure and 
spin dynamics.

Multiscale approaches.

Graphical and intuitive user interface.

Example 2: TREPR of dyads system
Test system: Dyad with
linker (L)n of length n
between acceptor A and
donor D, observed by a third
electron spin O interacting
with a nitrogen nuclear spin
N.

O• D•+ -- (L)n -- A •-

TREPR spectra of exemplary dyad system with an account for relaxation.
Parameters adapted from Colvin, et al., J. Phys. Chem., A 117, 25, 5314 (2013).

gD = 2.0045, gA = 2.0048, gO = 2.0057, ω0 = 9.5 GHz, ks = 0.025 ns-1,
kT = 0.011 ns-1, T1D = 0.032 ns-1, T2D = 0.016 ns-1, T1A = 0.025 ns-1, T2A = 0.012 ns-1,
T1O = 0.012 ns-1, T2O = 0.06 ns-1.

T. Theiss et al., in preparation (2025)

T. Pitcher, PhD Thesis, (2024). Nohr et al., Biophysical J. 111, 301, (2016).

Y. Ren, P.J. Hore, J. Chem. Phys. 159, 145104 (2023)

ξ – angle between the dipolar axis and the external 
magnetic field B

X – “CISS fraction” 

X = 0  - no CISS

X = 1 – 100% CISS polarised

trEPR experimental data 
(red curves) including their 
spectral simulation (black 
curves) of DmCry WT. 
Lower panels depict 
contributions of the 
individual simulated 
radicals (donor depicted in 
orange, FAD as acceptor in 
blue) to the overall spectral 
simulation (drawn black 
curves). Spectra were 
recorded at microwave 
frequencies of 9.6650 GHz 
(DmCry WT).
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