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Section 1  
 
 
a- Analytical expression of the TSAR effective coupling: 
 15 

The analytical expression of the TSAR effective frequency (for 
the solution pA=pB) is given by the following expression:1 
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b- ZQ fictituous spin operators involving spins k and l: 
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Section 2 – TSAR polarization transfer maps 
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Figure SI 1. Numerical simulations of the TSAR-based polarization-
transfer efficiency with and without phase shift at ωH/2π = 400 MHz and 
ωr/2π = 20 kHz. The magnetization starts on the Cα spin and is detected 45 

on the directly bounded Cβ spin after 5 ms of mixing time. (a) Spin 
system used in the simulations. (b)-(e) 2D maps of the polarization-
transfer efficiency as a function of the carbon pC and proton pH RF-field 
strengths for (b) PAR, (c) C-PS-PAR, (d) CH-PS-PAR, (e) H-PS-PAR. 
The corresponding polarization transfer to the remote spin is presented in 50 

Figure 3. 
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Figure SI 2. Numerical simulations of the TSAR-based polarization-5 

transfer efficiency with and without phase shift at ωH/2π = 900 MHz and 
ωr/2π = 60 kHz. The magnetization starts on the Cα spin and is detected 
on the Cremote spin after 5 ms of mixing time. (a) Spin system used in the 
simulations. (b)-(e) 2D maps of the polarization-transfer efficiency as a 
function of the carbon pC and proton pH RF-field strengths (expressed in 10 

units of the spinning frequency) for (b) PAR, (c) C-PS-PAR, (d) CH-PS-
PAR, (e) H-PS-PAR. The corresponding polarization transfer to the 
directly bonded Cβ spin is presented in Figure 5. 
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