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The CHARA/MROI Science Meeting 2026

Seeing Statistics

» CHARA ry values generated from tiptilt system residuals
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The CHARA/MROI Science Meeting 2026

Seeing Statistics

» CHARA ry values generated from tiptilt system residuals — system retired in
March 2021 in favor of WFS-generated tiptilt
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The CHARA/MROI Science Meeting 2026

Seeing Statistics

» CHARA ry values generated from tiptilt system residuals — system retired in
March 2021 in favor of WFS-generated tiptilt

» rp values generated from WFS are problematic
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The CHARA/MROI Science Meeting 2026

Seeing Statistics

» CHARA ry values generated from tiptilt system residuals — system retired in
March 2021 in favor of WFS-generated tiptilt

» ry values generated from WFS are problematic — values change dramatically
based on WFS camera gain
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The CHARA/MROI Science Meeting 2026
Seeing Statistics m

» CHARA ry values generated from tiptilt system residuals — system retired in
March 2021 in favor of WFS-generated tiptilt

» ry values generated from WFS are problematic — values change dramatically
based on WFS camera gain

» October 2025, Observatoire de la Cote d’Azur installed the PSAUM seeing
monitor next to W1
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The CHARA/MROI Science Meeting 2026

Seeing Statistics

» CHARA ry values generated from tiptilt system residuals — system retired in
March 2021 in favor of WFS-generated tiptilt

» ry values generated from WFS are problematic — values change dramatically
based on WFS camera gain

» October 2025, Observatoire de la Cote d’Azur installed the PSAUM seeing
monitor next to W1

> Fixed telescope constantly pointed at Polaris
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The CHARA/MROI Science Meeting 2026
Seeing Statistics m

» CHARA ry values generated from tiptilt system residuals — system retired in
March 2021 in favor of WFS-generated tiptilt

» 1y values generated from WFS are problematic — values change dramatically
based on WFS camera gain

» October 2025, Observatoire de la Cote d’Azur installed the PSAUM seeing
monitor next to W1

> Fixed telescope constantly pointed at Polaris
» Generates and processes 2-3 images per minute
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The CHARA/MROI Science Meeting 2026
Seeing Statistics m

» CHARA ry values generated from tiptilt system residuals — system retired in
March 2021 in favor of WFS-generated tiptilt

» 1y values generated from WFS are problematic — values change dramatically
based on WFS camera gain

» October 2025, Observatoire de la Cote d’Azur installed the PSAUM seeing
monitor next to W1

> Fixed telescope constantly pointed at Polaris

» Generates and processes 2-3 images per minute

» ... calculating ry, fy, the isoplanatic angle, and the isopistonic angle — both
instantaneously and a 10-minute running average
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The CHARA/MROI Science Meeting 2026
Seeing Statistics m

» CHARA ry values generated from tiptilt system residuals — system retired in
March 2021 in favor of WFS-generated tiptilt

» ry values generated from WFS are problematic — values change dramatically
based on WFS camera gain

» October 2025, Observatoire de la Cote d’Azur installed the PSAUM seeing
monitor next to W1

> Fixed telescope constantly pointed at Polaris

» Generates and processes 2-3 images per minute

» ... calculating ry, fy, the isoplanatic angle, and the isopistonic angle — both
instantaneously and a 10-minute running average

> isopistonic angle: the angle on the sky over which the atmospheric piston can
be considered constant (reducing visibility no more than 80%)
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The CHARA/MROI Science Meeting 2026

Seeing Statistics — Mount Wilson PSAUM
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The CHARA/MROI Science Meeting 2026

Seeing Statistics — Mount Wilson PSAUM
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The CHARA/MROI Science Meeting 2026

Seeing Statistics

Seeing, month 11
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The CHARA/MROI Science Meeting 2026

Seeing Statistics

Seeing, month 12
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The CHARA/MROI Science Meeting 2026

Seeing Statistics

» Need more comparison data with W1
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The CHARA/MROI Science Meeting 2026

Seeing Statistics

» Need more comparison data with W1

» Need to understand the effect of WFS camera gain settings on seeing
calculations
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The CHARA/MROI Science Meeting 2026

And now for something completely different ...
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The CHARA/MROI Science Meeting 2026

Mount Wilson Precipitation

Cumulative Precipitation, Mount Wilson
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The CHARA/MROI Science Meeting 2026

Progress on OS Modernization
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The CHARA/MROI Science Meeting 2026

Progress on OS Modernization

» Current OS Mix
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The CHARA/MROI Science Meeting 2026

Progress on OS Modernization

» Current OS Mix
» Hardware Considerations
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The CHARA/MROI Science Meeting 2026

Progress on OS Modernization

» Current OS Mix
» Hardware Considerations
» Current Ubuntu OS
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The CHARA/MROI Science Meeting 2026

Progress on OS Modernization

» Current OS Mix

» Hardware Considerations
» Current Ubuntu OS

» Updated Ubuntu OS
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The CHARA/MROI Science Meeting 2026

Current OS Mix

» DOS 6.22 (niro)
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The CHARA/MROI Science Meeting 2026

Current OS Mix

» DOS 6.22 (niro)
» Fedora 8 (kernel: 2.6.23.1) (pavo)
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The CHARA/MROI Science Meeting 2026

Current OS Mix

» DOS 6.22 (niro)
» Fedora 8 (kernel: 2.6.23.1) (pavo)
» CentOS 6.5 (kernel: 2.6.32) (labao)

- &) K | Sanoir . } e |7 Australian TN KYOTO  awEERIer oo ol o i,
C @ | ._!Lab I'@uagmre LESIA m ((.})) Ohbservatoire @SYDNEY & National () samcvo QQS;[ER = DA oN NEWMEXICOTECH

University




The CHARA/MROI Science Meeting 2026

Current OS Mix

» DOS 6.22 (niro)

» Fedora 8 (kernel: 2.6.23.1) (pavo)

» CentOS 6.5 (kernel: 2.6.32) (labao)

» Ubuntu Studio 16.07 (kernel: 4.4.0-103)
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The CHARA/MROI Science Meeting 2026

Current OS Mix

» DOS 6.22 (niro)

» Fedora 8 (kernel: 2.6.23.1) (pavo)

> CentOS 6.5 (kernel: 2.6.32) (labao)

» Ubuntu Studio 16.07 (kernel: 4.4.0-103)

» Several Ubuntu 16 machines in MIRCX/MYSTIC combiner
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The CHARA/MROI Science Meeting 2026

Current OS Mix

DOS 6.22 (niro)

Fedora 8 (kernel: 2.6.23.1) (pavo)

CentOS 6.5 (kernel: 2.6.32) (labao)

Ubuntu Studio 16.07 (kernel: 4.4.0-103)

Several Ubuntu 16 machines in MIRCX/MYSTIC combiner
Several Windows 10/11 machines in SPICA combiner
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The CHARA/MROI Science Meeting 2026

Current OS Mix

DOS 6.22 (niro)

Fedora 8 (kernel: 2.6.23.1) (pavo)

CentOS 6.5 (kernel: 2.6.32) (labao)

Ubuntu Studio 16.07 (kernel: 4.4.0-103)

Several Ubuntu 16 machines in MIRCX/MYSTIC combiner
Several Windows 10/11 machines in SPICA combiner
Numerous (and increasing) network-connected, non-OS devices
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers
» Two varieties: 8732 and 875x
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers
» Two varieties: 8732 and 875x
» Newport ESP stage controllers
> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers
» Two varieties: 8732 and 875x
» Newport ESP stage controllers
> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
» Zaber stage controllers
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers
» Two varieties: 8732 and 875x
» Newport ESP stage controllers
> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
» Zaber stage controllers
» Baytech remote power controllers
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers
» Two varieties: 8732 and 875x
» Newport ESP stage controllers
> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
» Zaber stage controllers

» Baytech remote power controllers
» Peet Bros. weather stations
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers
» Two varieties: 8732 and 875x
» Newport ESP stage controllers
> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
» Zaber stage controllers
» Baytech remote power controllers
» Peet Bros. weather stations
» Physik Instrumente Mercury controllers
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers
» Two varieties: 8732 and 875x
» Newport ESP stage controllers
> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
» Zaber stage controllers
» Baytech remote power controllers
» Peet Bros. weather stations
» Physik Instrumente Mercury controllers
» Thorlabs filter wheel controllers
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers

» Two varieties: 8732 and 875x
Newport ESP stage controllers

»> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
Zaber stage controllers
Baytech remote power controllers
Peet Bros. weather stations
Physik Instrumente Mercury controllers
Thorlabs filter wheel controllers
Metrology laser
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
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New Focus picomotor controllers

» Two varieties: 8732 and 875x
Newport ESP stage controllers

> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
Zaber stage controllers
Baytech remote power controllers
Peet Bros. weather stations
Physik Instrumente Mercury controllers
Thorlabs filter wheel controllers
Metrology laser
Newport SMC 100 controllers

> VLDCs
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The CHARA/MROI Science Meeting 2026

Hardware Considerations

» Serial devices
» New Focus picomotor controllers

» Two varieties: 8732 and 875x
Newport ESP stage controllers

> LDCs, BRTs, VisBeams, PoP Periscopes, Retro, Beam Switchers
Zaber stage controllers
Baytech remote power controllers
Peet Bros. weather stations
Physik Instrumente Mercury controllers
Thorlabs filter wheel controllers

Metrology laser
Newport SMC 100 controllers

» VLDCs
Custom Hardware
» HuT, M10 target, PoP controller, Iris, NIRO filter wheel
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices
» ZWO cameras
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices

» ZWO cameras
» Xenics camera (jouflu)
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices

» ZWO cameras
» Xenics camera (jouflu)
» Thorlabs labao shutters
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices
» ZWO cameras
» Xenics camera (jouflu)
» Thorlabs labao shutters
» OKO labao DMs
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices
» ZWO cameras
» Xenics camera (jouflu)
» Thorlabs labao shutters
» OKO labao DMs
» Thorlabs (IDS) labao cameras
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices

» ZWO cameras

» Xenics camera (jouflu)

» Thorlabs labao shutters

» OKO labao DMs

» Thorlabs (IDS) labao cameras

» Andor iXon camera control (telescope WFS camera)
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices

» ZWO cameras

» Xenics camera (jouflu)

» Thorlabs labao shutters

» OKO labao DMs

» Thorlabs (IDS) labao cameras

» Andor iXon camera control (telescope WFS camera)
» Frame Grabbers

» Brooktree RS-170 (NTSC) video frame grabber
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices

» ZWO cameras

» Xenics camera (jouflu)

» Thorlabs labao shutters

» OKO labao DMs

» Thorlabs (IDS) labao cameras

» Andor iXon camera control (telescope WFS camera)
» Frame Grabbers

» Brooktree RS-170 (NTSC) video frame grabber

» Cameralink Frame Grabbers
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices

» ZWO cameras

» Xenics camera (jouflu)

» Thorlabs labao shutters

» OKO labao DMs

» Thorlabs (IDS) labao cameras

» Andor iXon camera control (telescope WFS camera)
» Frame Grabbers

» Brooktree RS-170 (NTSC) video frame grabber
» Cameralink Frame Grabbers

» BitFlow Neon (telescope WFS camera)
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» USB devices

» ZWO cameras

» Xenics camera (jouflu)

» Thorlabs labao shutters

» OKO labao DMs

» Thorlabs (IDS) labao cameras

» Andor iXon camera control (telescope WFS camera)
» Frame Grabbers

» Brooktree RS-170 (NTSC) video frame grabber
» Cameralink Frame Grabbers

» BitFlow Neon (telescope WFS camera)
» Matrox Radient (mircx, mystic, silmaril)
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Hardware Considerations (cont.)

» |SA Bus cards
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» ISA Bus cards
» GPS clock signal
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Hardware Considerations (cont.)

» |ISA Bus cards

» GPS clock signal
» AdLink D-to-A (tiptilt secondary PZTs)
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» |ISA Bus cards

» GPS clock signal
» AdLink D-to-A (tiptilt secondary PZTs)

» Multi-Serial Port cards
» Cyclades Cyclom-Y series
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» |ISA Bus cards

» GPS clock signal
» AdLink D-to-A (tiptilt secondary PZTs)

» Multi-Serial Port cards
» Cyclades Cyclom-Y series
» DIO/Timer cards
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» |SA Bus cards

» GPS clock signal
» AdLink D-to-A (tiptilt secondary PZTs)

» Multi-Serial Port cards
» Cyclades Cyclom-Y series
» DIO/Timer cards
» UEI PD2-DIO-128 (telescope “backplane”)
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The CHARA/MROI Science Meeting 2026

Hardware Considerations (cont.)

» ISA Bus cards

» GPS clock signal

» AdLink D-to-A (tiptilt secondary PZTs)
» Multi-Serial Port cards

» Cyclades Cyclom-Y series
» DIO/Timer cards

» UEI PD2-DIO-128 (telescope “backplane”)
> PEX 292144 (ALPAO DM control)
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Current Ubuntu OS

» Ubuntu Studio 16.07
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The CHARA/MROI Science Meeting 2026

Current Ubuntu OS

» Ubuntu Studio 16.07
» Unsupported since April 2021
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Current Ubuntu OS

» Ubuntu Studio 16.07
» Unsupported since April 2021
» Kernel 4.4.0-103 with a moderately preemptable kernel
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The CHARA/MROI Science Meeting 2026

Current Ubuntu OS

» Ubuntu Studio 16.07

» Unsupported since April 2021

> Kernel 4.4.0-103 with a moderately preemptable kernel
» Last kernel without the Spectre/Meltdown patch
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The CHARA/MROI Science Meeting 2026

Current Ubuntu OS

» Ubuntu Studio 16.07
» Unsupported since April 2021
> Kernel 4.4.0-103 with a moderately preemptable kernel

» Last kernel without the Spectre/Meltdown patch ... which broke the PEX
292144
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Updated Ubuntu OS

» Xubuntu 24.04 (with Ubuntu Studio overlay)
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Updated Ubuntu OS

» Xubuntu 24.04 (with Ubuntu Studio overlay)
» Fully supported until April 2029
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The CHARA/MROI Science Meeting 2026

Updated Ubuntu OS

» Xubuntu 24.04 (with Ubuntu Studio overlay)
» Fully supported until April 2029
» Kernel 6.8.0 with a boot time changeable preemptive kernel model
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The CHARA/MROI Science Meeting 2026

Updated Ubuntu OS

» Xubuntu 24.04 (with Ubuntu Studio overlay)
» Fully supported until April 2029

» Kernel 6.8.0 with a boot time changeable preemptive kernel model
» Conversion pain point:
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Updated Ubuntu OS

» Xubuntu 24.04 (with Ubuntu Studio overlay)
» Fully supported until April 2029

» Kernel 6.8.0 with a boot time changeable preemptive kernel model
» Conversion pain point:
» /etc/rc.local has been gone from distros since 2020
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Potential Show-Stoppers

» Serial devices
v Serial port behavior is the same
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The CHARA/MROI Science Meeting 2026

Potential Show-Stoppers

» Serial devices

v Serial port behavior is the same
» USB devices

¢ Not tested yet
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The CHARA/MROI Science Meeting 2026

Potential Show-Stoppers

» Serial devices
v Serial port behavior is the same

» USB devices
¢ Not tested yet

» Brooktree RS-170 (NTSC) video frame grabber
¢ Not tested yet
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The CHARA/MROI Science Meeting 2026

Potential Show-Stoppers

» Serial devices
v Serial port behavior is the same
» USB devices
¢ Not tested yet
» Brooktree RS-170 (NTSC) video frame grabber
¢ Not tested yet
» BitFlow Neon CameraLink frame grabber
v/ Compiles and loads camera firmware
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The CHARA/MROI Science Meeting 2026

Potential Show-Stoppers

» Serial devices
v Serial port behavior is the same
» USB devices
¢ Not tested yet
» Brooktree RS-170 (NTSC) video frame grabber
¢ Not tested yet
» BitFlow Neon CameraLink frame grabber
v/ Compiles and loads camera firmware
» Matrox Radient Cameralink frame grabber
¢ Not tested yet
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Potential Show-Stoppers (cont.)

» GPS clock signal
v Existing clock signal generator to be retired
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Potential Show-Stoppers (cont.)

» GPS clock signal

v Existing clock signal generator to be retired
» AdLink D-to-A ISA card

¢ Not tested yet
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Potential Show-Stoppers (cont.)

» GPS clock signal
v Existing clock signal generator to be retired
» AdLink D-to-A ISA card
¢ Not tested yet
» Cyclades Cyclom-Y series multi-serial port card
¢ Not tested yet, but likely to work since Cyclom-Y is still in the kernel
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The CHARA/MROI Science Meeting 2026

Potential Show-Stoppers (cont.)

» GPS clock signal
v Existing clock signal generator to be retired
» AdLink D-to-A ISA card
¢ Not tested yet
» Cyclades Cyclom-Y series multi-serial port card
¢ Not tested yet, but likely to work since Cyclom-Y is still in the kernel
» UEI PD2-DIO-128 DIO/Timer card
¢ Not tested yet
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The CHARA/MROI Science Meeting 2026

Potential Show-Stoppers (cont.)

» GPS clock signal
v Existing clock signal generator to be retired
» AdLink D-to-A ISA card
¢ Not tested yet
» Cyclades Cyclom-Y series multi-serial port card
¢ Not tested yet, but likely to work since Cyclom-Y is still in the kernel
» UEI PD2-DIO-128 DIO/Timer card
¢ Not tested yet
PEX 292144 (ALPAO DM control card)
v Interface to ALPAO DM control to be converted to private TCP/IP network

v

$» @ SgNOIR @ . 3 " E—— (3 Kyoto . PV v .
Coomadite - | # I " Obseryatoire s [ (G 3) HEISING-SIMONS zosll .
| { s vatoire - LEsIA €D Omeneto @SYDNLY = Na"O alty ‘\i’f SANGYD X_:I'ER S HEISING:SIMONS i MEXICOTECH




The CHARA/MROI Science Meeting 2026

Thank You
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