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Introduction  
 Colloidally prepared, nanometer-
dimension semiconductor particles offer 
size tunable electronic structure and 
energy gap for particle sizes that are 
smaller than the composition-specific 
exciton Bohr radius. InSb, a narrow gap 
semiconductor with a direct gap of 0.17 
eV at 300 K, exhibits a large Bohr radius 
of ~ 54 nm [1] such that few nanometer 
spherical particles exhibit strong 
quantum confinement and broad energy 
gap tunability that extends into the near-
infrared.[2] In the bulk, InSb also exhibits 
a large electron Lande g-factor of -47 [3], 
which makes the material of interest for 
use in spintronic information processing. 
Enabled by the recent synthetic 
advances,[2] here, we carried out 
magneto-optical characterizations of 
InSb nanocrystals as a function of 
temperature and magnetic field so as to 
increase understanding of the electronic 
structure of this material.  
 
Experimental 
 InSb nanocrystals were synthesized 
according to published methods [2] and studied as drop casted films on glass.  We examined the optical 
properties of the material at the National High Magnetic Field Lab from 1.5 to 300 K and under magnetic fields 
from 0-7 T in a split-coil superconducting magnet. We obtained magnetic circular dichrosim (MCD) spectra and 
optical absorption for multiple particle sizes. To record MCD, we scanned polarization modulated monochromatic 
light from a Xe arc lamp and detected transmitted intensity with a photodiode and phase-sensitive, lock-in 
detection. 
 
Results and Discussion 
 We have been able to obtain MCD spectra as a function of field and temperature for multiple nanocrystal 
sizes, and are currently attempting to model the data. Data sets of sufficient quality were obtained such that we 
anticipate that excitonic g-factors can be estimated. 
 
Conclusions 
 Our experimental efforts to examine electronic properties of InSb nanocrystals appear promising and should 
offer insights regarding the impact of strong quantization on this composition. 
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Figure 1. MCD spectra as a function of indicated magnetic field for 
InSb nanocrystals at 2.5 K. 


