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Parameter Operating
and Automatic limits
Operator
associated Description or manual (Nominal,
actions
1&C control Normal,
function Authorized)
Power Display if the a laser is A ON Monitoring
supply status | powered on.
Primary- Ensure that the water level A Depends on the | Monitoring
cooling for cooling a laser is above product (TBD).
water level | the threshold.
Primary- Ensure that the water flow A Depends on the | Monitoring
cooling rate for cooling a laser is product (TBD).
water flow above a threshold.
rate
Primary- Ensure the water A Depends on the | Monitoring
cooling temperature is appropriate product (TBD).
water for cooling a laser.
temperature
Diode status | To be able to switch the M NA Control /
diode ON/OFF and display Monitoring
its status.
Trigger Enable switching between M NA Control /
mode internally generated and Monitoring
externally received diode
triggers and status display.
Output beam | Control and monitor the A/M NA Control /
energy beam attenuator near the Monitoring

output aperture of the laser




head. For example, when
beam alignment of the laser
injection optics is
performed, the output energy
is reduced for occupational

safety.

Alarm,
warning and

€Iror

Display alarms, warnings
and errors. If an error occurs,
the laser operation is

stopped.

Depends on the
product (TBD).

Control /

Monitoring

Beam profile

The intensity distribution of
the laser beam is visualized,
and if any areas with high
intensity exceeding the
threshold or low intensity
below the threshold are
found, the laser is stopped
and maintenance is

performed.

TBD

Control /

Monitoring

Number of

diode shots

To ensure that the laser
diode is replaced before it
malfunctions, the number of
operating pulses is counted
and reset after the diode is

replaced.

10° Pulses

Monitoring

Number of
Pockels cell

shots

To ensure that the Pockels
cell is replaced before it
malfunctions, the number of

operating pulses is counted

Depends on the
product (TBD).

Monitoring

10




and reset after the Pockels
cell is replaced.
Secondary- | Ensure that the water flow A Depends on the | Monitoring
cooling rate for cooling the primary product (TBD).
water flow water is above a threshold.
rate
Secondary- | Ensure the water A TBD Monitoring
cooling temperature is appropriate
water inlet for cooling the primary
temperature | water.
Secondary- | Ensure that the secondary A <12 °C Monitoring
cooling cooling water returned to
water outlet | Chilled Water System is
temperature | within specifications.
Pressure in | To prevent breakdown of air | A <1 Pa Monitoring
beam caused by the laser beam, the
expander optical path of the Keplerian
beam expander is maintained
under vacuum using a
vacuum cell.
Status of Control the operating state A/M ON/OFF Monitoring
pump of the vacuum pump.
operation for
the beam
expander
Status of Control the valve between A/M Open/Close Control
valves for the vacuum pump and the
beam vacuum cell of the beam
expander expander.
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