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Motivation

A Spectrometer on a chip

A Mid-infrared: strong
gas absorption lines

A Multi-spectral imaging:
adaptive focal plane arrays
A Spectroscopy
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I\V-VI Semiconductors

A MBE on Si(111)

A IV-VI in combination with BaF,, EuTe
A Cut-off temperature dependent
A Ternary compounds:
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I\V-VI Semiconductors

A Refractive index contrast (90K):

A Nppyre ~ 6.3 Braggmirror with very high
Ang . ~2.3 —> Reflection, broad stop band,
A Ng.ro ~ 1.45 onl y f-pa neaded
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Resonant Cavity Enhanced Detector (RCED)

Concept: combination cavity + photodetector
A Narrow spectral

sensitivity R M
Irror,
A Thin active layer " e.g. gold
A High quantum efficiency & i
A Lower noise limit when <k Absorber
compared lto traditional L Cavity
absorber-filter-system:
smaler volume 4
A Cavity length defines . Bragg mirror
wavelength and order »
of resonances | 3 3 |
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Tunable RCED

MEMS micromirror
Center of Mechanics
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Tunable RCED
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Sensitivity of thin photodiods
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Sensitivity of thin photodiods
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Sensitivity of thin photodiods
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Sensitivity of thin photodiods

Diffusion limit T k Gen/Rekombination limit
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IR Spectra of thin photodiods
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IR Spectra of thin photodiods
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Tunable RCED

Realized tunable RCED with MEMS micromirror
A Mirror movement towards diode chip:

Ad~ U3
A Ad ~ 2.5 um
A Original cavity length:
A 17 l,,lm Electrodes Glass
Si-memb — e —
A 10 pm external Fmembrane = s —
Transp. contact, AR —— l I < n-PbSrTe Bi
Active —= <-——p-PbTe
114
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N. Quack et al., ) :
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Tunable RCED

MEMS
Setup
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Tunable RCED
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Tunable RCED

Realized tunable RCED with MEMS micromirror

A Single mode (n = 6)
: Setup
A ~ 2.5 pm mirror movement
yields a shift to the next
higher mode:
4.8 um - 5.4 um
A QE not uniformly high:
Influence of buffer layer
on reflectivity of the
lower DBR

A Measurement at 200 K:
4.2 pm CO, absorption

ngth, pm

reduction of cavity le
quantum efficien

wavelength, pm
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Conclusion

A Tunable Resonant Cavity Enhanced Detector
with MEMS micromirror

A Presented RCED:
A Sensitive ~5 um (100 K)
A Wavelength tunable ~0.6 pm
A External cavity 7.5 - 10 pm
A FWHM ~ 80 nm, AMA ~ 1.5% (previous sample)

A Highly sensitive thin photodiodes:
A R A above diffusion limit for bulk photodiodes
A Photosensitive for T > 225 K (Peltier cooling)
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Outlook

A Additional AR layer outside of cavity

A No influence of buffer layer on DBR reflectivity

A Uniform high quantum efficiency
A FWHM: Finesse of the cavity

5 ¢ mMVECSEL grown on
BaF, and Si substrates
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