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GaAs/GaAsP superlattice
1. Requires graded layer
2. High vapor residue
3. Growth Temp mismatch
4. Wavelength and strain dependent
5. DBR structure: different composition
6. Great Results: 85+% Pol, 1% QE

InAlGaAs/AlGaAs superlattice
1. Grow AlGaAs directly on GaAS
2. Common MBE elements
3. Good temperature match
4. Wavelength and strain independent
5. DBR structure very compatible
6. Best Results: comparable
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SSL photocathodes
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GaAs(004) XRD

Photoluminescence shows more intense 
peak at lower temperature

X-ray diffraction shows sharper superlattice 
interfaces at lower temperature

6x

5.1 nm In0.16Al0.23Ga0.61As
2.3 nm Al0.274Ga0.726As

12x

10x 10x

0.6 ML In0.06Al0.94As
1.74 ML In0.22Ga0.78As

0.28 ML AlAs
0.59 ML GaAsGaAs(001)

(AXT Zn-doped)

500 nm GaAs buffer

90 nm InAlGaAs/AlGaAs
strained superlattice

6 nm GaAs

U
nd

op
ed

Digital alloy: Layers of simpler 
alloy instead of co-deposition 

Quartenary Alloy InAlGaAs can 
introduce non-uniformity
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XRD: Similar to analogPL: improves with digital alloy 
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520°C growth temperature
• 82.5% Polarization, 0.34% QE at 780 nm

• Decent first try
• Heavy Hole/Light hole bands split

• ~50 meV

More samples ready to test
• 480°C and 560°C:  samples 198, 

199
• Increased strain: sample 144
• Higher dopant top and band gap 

shift: sample 143
• Digital alloy barrier layer: Sample 

202

Awaiting polarimetry feedback 

DBR structure grown and analyzed
• Ready to grow SSL on DBR

Surface layer: heavily doped GaAs 
• Band gap for InAlGaAs larger than for GaAs
• GaAs surface layer could excite both bands, 

dilute polarization
• Try AlGaAs (transparent) or InAlGaAs surface?
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Based on Mamaev et al., Appl. 
Phys. Lett. 93, 081114 (2008) 


	High Polarization Photocathodes: UCSB & JLab�Re-visiting InAlGaAs/AlGaAs

