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Figure S1. Room-temperature X-band CW EPR spectra of as-prepared (red) and 
maximally reduced (blue) colloidal d = 3.7 nm Zn0.9997Mn0.0003O nanocrystals. 

 

 
Figure S2. 4.5 K inversion recovery measured on photochemically reduced (<n> 
~ 1) ZnO nanocrystals. Data were fit to equation S1 and the short component 
(~67% of total amplitude) was used for T1

e. Even though T1
e likely decreases with 

increasing <n>, this value of T1
e (or keSLR) was used in the model calculations for 

all nanocrystal reduction levels (i.e., for all ne). Because the model already 
overestimates the decrease in T1

Mn at ne > 1, this approximation is not the source 
of the disagreement between model and experiment in Figure 4 of the main text. 
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Figure S3. Experimental (circles) and calculated (dashed line) T1 values plotted 
versus the average number of conduction-band electrons for (a) d = 3.7 nm 
Zn0.9997Mn0.0003O and (b) d = 3.7 nm Zn0.996Mn0.004O nanocrystals. Calculated 
values were obtained using equation S2 with T1

Mn
  = T1

as-prepared and T1
e = 10 µs. 

This model explicitly accounts for low- and intermediate-spin configurations 
expected from an orbital filling scheme. These calculations are intended for 
illustration purposes only, and it is unknown whether such low- and intermediate-
spin configurations actually occur. 

  

 
 

    (S2a) 
 
 

                          (S2b)  

 
 

e e e e

1 5 7 10
observed e e e e
1

0 2 6 8MnSLR e eSLR MnSLR e eSLR MnSLR e eSLR MnSLR e eSLR

( ) ( ) ( ) ( )
( 2) (8 ) ( 8)n n n n

P n P n P n P nT
k n k k n k k n k k n k= = = =

= + + +
+ + − + − + −∑ ∑ ∑ ∑

e
e

( )
!

en nn e
P n

n

−

=


