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CdSeZnS 核-壳结构量子点的非线性光学吸收
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摘要： 

利用Z扫描的方法测量了CdSe/ZnS 核壳结构的量子点

甲苯溶液在近共振的情况下对532 nm, 6 ns激光的非线

性吸收性质。观察到了饱和吸收向反饱和吸收转化的现

象。当样品的吸收峰波长大于532 nm时，饱和吸收为两

部分组成，分别对应快过程和慢过程，反饱和吸收由激

发态吸收引起。 样品的吸收峰波长小于532 nm时，低

光强下表现为饱和吸收，主要由快过程引起，高光强下

为反饱和吸收，由激发态吸收和双光子吸收引起。这些

现象在光开关器件和光限幅器件方面有潜在的应用前

景。 
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Nonlinear Absorption of CdSe/ZnS Core-
Shell Quantum Dots with Nanosecond 
Laser Pulse

Abstract: 

The nonlinear optical absorption of CdSe/ZnS 
quantum dots in toluene have been investigated 
using Z-scan with nanosecond laser pulse near the 
band-gap. The two samples displayed a switch over 
from saturation absorption (SA) to reverse 
saturation absorption (RSA) with increase input 



intensity. The transition process was analyzed using 
a phenomenological model based on nonlinear 
absorption coefficient and saturation intensity. 
When laser energy is on the higher energy side of 
the band gap, it behaves two different SA related to 
different excited states at low intensity and RSA 
caused by excited state absorption (ESA) at high 
intensity. When laser energy is on the lower energy 
side of the band gap, it behaves SA related to one 
excited states at lower intensity and RSA caused by 
excited state absorption (ESA) and two photon 
absorption(2PA) at high intensity. These 
phenomena show potential application in optical 
switch and optical limiting.
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