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Materials for 1-D Devices

• Why look at semiconductor nanowires?

Applications
•Sensor developmentp
•LED and Nanowire lasers
•Photo detectors

All depend on 
material quality

•Single electron devices



Core-Shell Nanowire Growth
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SEM of GaAs/AlGaAs grown
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Sample Preparation
Mechanical transformation



Experimental  Setup
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Short lifetimes, low Quantum 
EfficiencyEfficiency

1

system response

80000 GaAs nw Pls 0.1co
un

ts
) system response

64 ps

60000

T=10K

y 
(c

ou
nt

s)

GaAs core-shell
0.01In

te
ns

ity
(c

GaAs/AlGaAs
80ps

20000

40000

In
te

ns
ity

0 2
Ti ( )

 I

1.44 1.47 1.50 1.53 1.56
0

Energy (eV)

GaAs core Shell increases QE, but lifetime is 
still short.

Time (ns)

gy ( )



Possible Causes
• TEM of GaAs core

100 nm

400 nm

Facetted
sidewallsTwins

O id ti f AlG A Sh ll• Oxidation of AlGaAs Shell



A New Growth Procedure

• Two-temperature growth
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500 nmnm nm

N t i d f t !No twin defects ! 

Nano Lett., 7 (4), 921 -926, 2007. 



A second change
• Add  5nm GaAs cap …eliminates oxidation.



New growth ….  Long lifetimes
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But still there is variability..
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Time-resolved Spectral map of a 
single wire



Electron-hole plasma to exciton PL
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SummarySummary

•New growth method yields•New growth method yields
Minimizes tapering

•Exhibits high quantum efficiency with a very longg q y y g
exciton lifetime ranging from  0.4 to 1.2 ns at 20 K.

•This will lead us to find electron Hole Plasma under high 
power pulsed excitationpower pulsed excitation.


