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Outline

e Laser diodes: structures, models and parameters
* Proton irradiation and data analysis
o Post-irradiation kinetics: experiments and models

e Discussion and conclusions
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Laser assembly and vertical structure




Laser assembly and vertical structure
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Laser assembly and measurable quantities
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From current to voltage

1E+00

1E-02

1E-04

1E-06

1E-08

Measuring 1, (V,) and 1,(V,)

Ohmic range (differential)

o N

40

30

20

10

dv,

|

laser

0.007

V-Rg|

S

0.01



From current to voltage
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Proton Irradiation
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Hypothesis: Increase of |,
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Data analysis
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Time evolution
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Data analysis
VCSEL TOSA
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Proton Irradiation

lon Energy 3MeV

VCSEL
implanted protons

TOSA

Hypothesis:
* Nuclear activation » Negligible
* Proton diffusion > Dominant

* Proton “recombination” ——— Negligible
* Proton density in active region



Proton diffusion
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Proton diffusion
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Proton diffusion
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Discussion and conclusions:

e Open points:

ne fourth measurament of the TOSA
ne fast recovery of VCSEL («recombination»?)
ne finite value of ARp
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e Further investigations:
o Kinetics at different temperatures
» Kinetics under operational life
 Kinetics under combined stresses (T,1)
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