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The HgS Collidal Quantum Dots(CQDs) with Mid-IR intraband gap can be fascinating 

materials for IR photodevicesa. Here, we reported the interesting relaxation dynamics 

of Oleylamine-doped HgS CQDs which have size-dependent intraband gapb. By using 

IR pump-probe techniques, we observed frequency-independent fast decaying 

dynamics (1.2 ± 0.1ps) accelerated by Auger process in CQDs with biexciton 

generation and decay process (>300 ps) caused by Phonon bottleneck for CQDs with 

single photon absorption. Moreover, the dip(~2ps) is observed, and assigned to the 

red-shift from the carrier-carrier interaction in this measurement.  
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(a) FT-IR spectrum of sample(blue line), organic 

ligand(red line) and solvent(black line)

(b) The isotropic T.A. with various energy 

density of pump pulse(0.25~10.50 J/m2),  

the inset box describe the dip

(c) The amplitude ratio of each components used to 

describe the decaying pattern fitting functions 

descriptions

(d) The decaying constants of each components to 

describe the electronic dynamics

Physical mechanism

Auger recombination
(energy transfer to 
another carrier)c

Change in electronic 
structure from binding 
energyd and relaxation
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Phonon bottleneck5

(very slow relaxation, >300ps)
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e) The effect of pump pulse 

on absorption of sample
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With the pump-power dependency and 

decaying constants of each 

components, we can successively label 

the each components. Especially, the 

components 4 (slow components) 

makes this quantum dot as the 

candidates for photodevices.

The signal can be describe by exponential terms

( ∆𝜶𝒊𝒔𝒐 = 𝑨𝟏 ∙ 𝒆
−
𝒕

𝝉
𝟏 + 𝑨𝟐 ∙ 𝒆

−
𝒕

𝝉
𝟐 +⋯)
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