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LAr TPC Cryogenic Link — Previous Vision
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Liu, T., et al. "Cryogenic digital data links for the liquid argon time
projection chamber." Journal of Instrumentation 7.01 (2012): C01091.

Both LD & LDD are inside LAr cryostat

- Dissipates lots of heat, which impacts LAr needs
- e.g. ~62 mW (DFB) + ~864 mW (LDD) = 926 mW (almost 1W)

Laser performance changes with wavelength
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Figure 2. (from left to right) I-V curves (a), L-I curves (b) and optical spectra (c) of the VCSEL diode.
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Figure 3. (from left to right) I-V curves (a), L-I curves (b) and optical spectra (c) of the DFB laser diode.
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Figure 4. (from left to right) I-V curves (a), L-I curves (b) and optical spectra (c) of the FP laser diode.
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LAr TPC Cryogenic Link — Current Vision Tetitind]
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Figure 4.1. The reference architecture for the TPC electronics. The basic unit is the 128-channel FEMB.
The scheme includes also the SiPMs used for the readout of the PDs, as discussed in chapter 5.
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WDM Optical Link for HEP Applications
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Cryogenic RRMs: State-of-the-Art
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Ring Resonator Modulator (RRM) Principles
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RRM: ER vs OMA for Optimal Operation
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= Si Ring Resonator Modulators (RRM) used for electro-optic conversion
- Resonant device that is wavelength & temperature sensitive
- Maximize Optical Modulation Amplitude (OMA), not extinction ratio (ER)
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RRM Performance Trade-Off
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= RRM electro-optical (E/O) response is the summed response due to both the RC- and photon-lifetime-
limits, 7z and 7, respectively

- Inherent trade-off in bandwidth and extinction ratio / switching voltage
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High-Speed Si RRM Characterization: Gen. 1

Gen. 1

Si Ring Resonator Modulator
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= Pre-emphasis (equalization) of input drive signal compensates low bandwidth of device
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SiPho RRM Small-Signal Circuit Model

Si RRM Electrical Core

Si RRM Optical Core
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Widely and Rapidly Tunable Laser
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Thermal Shift in SiPho RRM Resonance

Simulation
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Cogemc Characterization of SiPho RRM Bonn
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Free-Carrier Dispersion / Absorption
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Cryogenic Packaging = CTE Engineering Bonn
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= Optimal cryogenic photonic packaging materials have high thermal
conductivity AND are CTE matched

= Models and methodologies for proper CTE engineering to SiPho devices
will be developed
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GlobalFoundries 9WG
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Monolithic RRM + Driver
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PHOTONICS.

Thank You

Questions?




