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Triplets Singlets 
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E1, E2 

Ex, Ey 
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3A2 
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ŷ

ẑ
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f = 20 mm BP filter 

f = 35 m
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f = -75 mm cyl 

Adjustable 
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Parameter to improve Expected improvement 
Sensitivity 
increase 

Materials enhancements 

Concentration of NVs in nanodiamond 6 ppm � 10,000 ppm 1,666x 

Strain of nanodiamonds 5 MHz � 1 MHz 5x 

Taking advantage of dynamics 

Duty factor of light pulsing 100 % � 10 % 10x 

Fluorescence modulation depth 
increase by full spin inversion 

50 % � 100 % 2x 

Unmodulated background decrease by 
time-gating fluorescence collection 

100 % � 10 % 3.2x 

General system optimization 

Improved light collection efficiency 100 % � 300 % 1.7x 

Increased optical excitation intensity 
(by water-cooling the organism) 

100 % � 1,000 % 32x 

Product of possible sensitivity increases � 29,000,000x 
�
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Modality Imaging agent 
Molecular 
weight (g/mol) 

CT iodine 127 
MRI magnevist 938 
PET 18-FDG 181 
SPECT DOTA-tris(tBu)ester 573 
FLI IRDye 800CW 1165 
US * 154 
NDI Nanodiamond 12 
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