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BTO Safety systems
1. Stray light baffles

These are a series of baffles to insure that if the beam passes the baffle it will hit the next optic in the beam train. The baffles also protect the optical mounts against damage from a mis-aligned laser beam and help with alignment. These stops also help protect against accidental mis-alignment of the HeNe and Na laser.

The baffles below can be made of 1/8 inch thick rough Aluminum metal painted with flat black paint. The nominal hole size should be 20mm. Suggested baffles are:
 Calculate minimum OD sized of baffles (Viswa)

a. 2 adjustable irises in the Coude room, which also serve to define the polar axis. These irises should have baffles to contain the beam. (Hal and Viswa by June LGS run)
b. 1 baffle in the opening of the South yoke (Palomar)
c. A baffle on the Coude pedestal to intercept the beam if the trolley mirror is missed. This should be on a swing arm and interlocked to prevent collision with the Coude mirror. (Design Hal, fabricate Caltech  and Palomar implement after June LGS run)
d. 1 baffle after the trolley mirror (Design Hal, fabricate Caltech  and Palomar implement)
e. 1 baffle before the boresight mirror (Palomar by June LGS run)
f. 1 baffle after the top fold mirror (Hal)
g. 1 baffle before the LLT TTM (Hal by June LGS run)
In addition the laser beam in the Coude room will be enclosed in a 3 inch diameter Copper pipe. This pipe should not be painted. The pipe will need to fit around the 2 irises that define the polar axis and for which we will need access to for adjustments. (Palomar after June LGS run)
An assumption here is that we can transmit the Coude laser through the Coude turning mirror. We need to verify this. (Viswa)

2. Laser lockout (Palomar by June LGS run)

We need a lockout on Na laser something that blocks the output hole of the laser and can be locked in place. We have decided a Coude shutter is not required as tag and lock out procedures will be used instead.
3. Coude beam sampler (Chris S. with help from Palomar/CIT as needed, Must be implemented by June LGS run if we want to point off zenith)
The coude window should be a beam sampler (a window with a wedge) the reflected light should be directed into a quad cell. The sum signal then provides (once calibrated) a measure of the amount of light that would leave the Coude room if the Coude shutter was open. 
4. Q3 safety signal (Chris S. with help from Palomar/CIT as needed, Must be implemented by June LGS run if we want to off zenith)
The Q3 quad cell sum output should be used to measure the amount of power being received at the LLT. This value will be compared to the amount of power leaving the Coude room (see item 3 above) and if more then X% is received a signal will be sent to the safety system that it is ok to open the shutter. If the power level at the LLT falls below X% then the signal will be removed and the laser shutter will be closed via the existing safety system. There would be no computers involved in this control loop. Q3 would only control the laser shutter not the Coude shutter.
Current status:

Q3 is in place and wired (to West arm) just needs to be tested.
Mount Dichroic (Hal)

May need to bring sum and other signal to Coude room
5. View LLT TTM (Hal for June LGS run)
We would like to add a pulinx camera looking down at the baffle just in front of the LLT TTM. This can be used to help judge the overall centration of the beam on the LLT FSM.

Operation Scenarios

1. Fire eye safe Coude HeNe boresight laser

This procedure can be executed with the general public in the dome.

a. Tag out the Na laser by attaching a beam block on the output

b. Unlock the Coude block and remove it
c. Perform alignment work

d. Lock Coude block in place

e. Untag the Na laser

2. Fire eye safe Na laser
This procedure requires arming of the full safety system and only qualified individuals are allowed in the dome.

a. Turn down Na laser output power via de-mode locking

b. Measure the Na laser power with a power meter immediately before the laser shutter to insure a safe level. 

c. Insure laser power does not change by enforcing a hands off policy on the laser. One person should be in the laser room or standing at the entrance enforcing this to protect against someone unwittingly entering the laser room and adjusting the laser.
d. Remove the Coude block

e. Needed personal should go into the dome with appropriate safety goggles

f. Q3 should see the laser signal and provide an ok to open shutter signal to the alarm system.

g. Alarm the full safety system

h. Open the laser shutter

i. Perform alignment work

j. Shutter the laser

k. Disarm the alarm

l. Install Coude block

3. Night time observing

We do not call out the detailed procedures for the FAA, space command or the spotters.

a. Insure dome is empty

b. Remove the Coude block

c. Q3 should see the laser signal and provide an ok to open shutter signal to the alarm system.

d. Alarm the full safety system

e. Open the laser shutter

f. Laser should be propagating

4. End of night procedure 

Again we don’t call out the spotters, space command or FAA procedures.
a. Shutter the laser

b. Disarm the alarm

c. Install Coude block

