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Advanced LIGO Schematic
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LIGO AS-Photodiode Specifications
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1 eV Materials: InGaAs & GalnNASs
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#8 Metamorphic-InGaAs vs. GalnNAs
=== Double Heterostructres
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Back-llluminated Photodiodes
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Adv. LIGO Back-llluminated PD
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| Materials Characterization Summary
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Dark Current Density:
* Galn(N)As(Sb) Devices
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MM-InGaAs: 3dB Bandwidth

STANFORD

¢ =3 mm MM-InGaAs PD
=l
X
5 3dB
e
E L -
— T |
% | BW ~ 1/RC
= |
E 5 ~4IHz BW > 200 MHz
0! :
| | | | | ¢ =400 um
1kHz 10kH= 100K H= 1Hz 10IIHz Psat ~10 mW

AdLIGO PD Specifications:

| AdLIGO RF-Readout
3-dB Bandw.ldth Sat. Power Challenging for PDs!
DC-Scheme. 100 kHz 30 -100 mW
RF-Scheme: 200 MHz 11/ 18



InGaAs & GalnNAs PDs - IQE
w/ FCA & Incomplete Absorption
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l-‘ Galn(N)As(Sb) PD QE
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Int. Quantum Efficiency (%)
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Photodiode Saturation Power
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Photodiode Results Summary
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Materials Parameters Photodetectors
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GalnNAsSb
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AdLIGO B-I PDs F-1 PDs
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Specification | 34 Sanford | devices
Saturation Power
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@8 AdLIGO Photodiode Development:
== Future Work
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e Substrate removal
e 2 90% QE

e High-Temperature Packaging
e LLO or LHO Damage Threshold Tests?
e Compatible with other experiments (GEO-600, MIT?)

e Surface Uniformity & Noise Characterization
e GEO-600

e Additional pointing information
e Spatial mode information

e Multi-Element Sensors? C

N

e Fabricate AALIGO Photodiodes
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Molecular Beam Epitaxy (MBE)
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e Effusion cells for In, Ga
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e Cracking cell for As
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Double-Heterostructure
==+ PIN Photodiodes
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a2 m N- and P- transparent
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Lattice-Mismatched Epitaxy
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Materials Results Summary
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PL Trap
Intensity | Relaxation | Absorption | TDD | Density
(A.U.) (%) (%) (cm3)
MM- InGaAs 24.1 88.9 96 % 2.0e13
GalnNAs 2.2 60% 1.1e14
GalnNAs (DP) 8.5 70% -
GaInNAsSb 1.1 80% -
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