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LASER OPTICAL ALIGNMENT

C A U T I O N ! ! !

DURING THE FOLLOWING ALIGNMENT PROCEDURE, ONE OR MORE

DISTINCT LASER WAVELENGTHS WILL BE PRESENT.  BE CERTAIN THAT THE

CORRECT EYE PROTECTION IS USED FOR THE WAVELENGTH OR

WAVELENGTHS PRESENT.

Nd:YAG LASER RAIL COMPONENT ALIGNMENT

1.0 PRECAUTIONS:

PORTIONS OF THE FOLLOWING PROCEDURE REQUIRE THE OPERATION OF THE

LASER SYSTEM UNDER EXPOSED AND POTENTIALLY HAZARDOUS CONDITIONS. 

SERVICE PROCEDURES ARE TO BE PERFORMED ONLY BY TRAINED AND QUALIFIED

PERSONNEL FAMILIAR WITH LASER RADIATION HAZARDS AND SAFETY

REQUIREMENTS, AND ONLY AFTER PRECAUTIONS HAVE BEEN TAKEN TO ASSURE THE

SAFETY OF ATTENDANT PERSONNEL.  SAFETY GOGGLES SHOULD BE WORN

THROUGHOUT THE ENTIRE ALIGNMENT PROCEDURE BY ALL EXPOSED PERSONNEL.

1.1 PREPARATION:

The following tools and equipment will be necessary in order to perform the following alignment procedures:

SAFETY GOGGLES, 1064nm U.S.L. P/N 1075-1 OR EQUIV.

If the laser is specified to operate in the second harmonic (green) wavelength then:

SAFETY GOGGLES, 532nm U.S.L. P/N 1074-5 OR EQUIV.

                                                              OR

SAFETY GOGGLES, 1064/532nm U.S.L. P/N 1075-7 OR EQUIV.

           In lieu of goggles, spectacles may be preferred:

SAFETY SPECTACLES, 1064nm U.S.L. P/N 1085-1 OR EQUIV.

SAFETY SPECTACLES, 532nm U.S.L. P/N 1085-4 OR EQUIV.

AUTOCOLLIMATOR U.S.L. P/N 1016 OR EQUIV.

IR VIEWER U.S.L. P/N 1017 OR EQUIV.

POWER METER U.S.L. P/N 1035 OR EQUIV.

MODE CHECKING LENS U.S.L. P/N 3963 OR EQUIV.
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FOCUS COINCIDENCE KIT U.S.L. P/N 3962 OR EQUIV.

ALIGNMENT APERTURE KIT U.S.L. P/N 3969

LENS SPANNER WRENCH U.S.L. P/N 3966

OPTICS CLEANING KIT U.S.L. P/N  007

1.2 On covered rail systems, open the Laser Rail Cover.  On open rail systems, remove beam tubes as required.

1.3 On covered rail systems, the two (2) Defeatable Interlock Switches for the cover need to be manually defeated

by pulling the switch actuator rods out to the defeated detent positions.

1.4 Provide facility power and cooling water to the system.

2.0 1064nm OPTICAL RAIL ALIGNMENT:

The following procedure is intended to align the laser rail components for 1064nm wavelength, Q-Switched,

TEMOO mode laser output.  Refer to system drawing for Configuration and Optical Schematic.  The

procedure begins with the 1064nm Continuous Wave (CW) multimode (MM) alignment, requiring only the

Laser Head assembly and Front and Rear Mirror assemblies.  (For Q-Switched lasers, the Q-Switch assembly

may be left in the cavity.)

Next, the laser will be aligned for 1064nm Q-Switched Multimode operation.

Finally, the Spatial Filter assemblies and apertures will be installed and the laser aligned for 1064nm Q-

Switched TEMOO operation.

For non-Q-Switched or non-TEMOO mode operation, disregard the appropriate steps in the procedure.

For systems incorporating a Second Harmonic or Fourth Harmonic Generator assembly, the full 1064nm

alignment must be completed before alignment of those assemblies can be performed.

A) Refer to the U. S. Laser Component Location Layout drawing and insure that all laser components are

installed in their correct locations on the optical rail, and that all carriage knobs are securely tightened. 

If necessary, clean all optics as per instructions found in the Optics Cleaning Manual.
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B) Set the Laser Power Supply and Q-Switch Controller power switch to OFF. Turn the main breaker to

ON.

C) If the laser rail is already configured for Second Harmonic 532nm operation, remove the SHG crystal

assembly from the laser rail, and configure the laser rail for 1064nm operation.  Replace the front

mirror with the 80% R mirror (U.S.L. P/N 3405).

2.1 CONTINUOUS WAVE MULTIMODE LASER ALIGNMENT:

D) If the system is configured for TEMOO Mode operation, remove the apertures from the front and rear

spatial filter mounts, being careful to keep each aperture with its respective mount.  The mounts may

be left on the rail.

E) Remove any rail assemblies from behind the rear mirror and  from in front of the front mirror, to

provide room on the rail for any test equipment necessary for subsequent alignment procedures

(autocollimator, power meter, etc.).

F) Open the safety shutter.

G) Autocollimate the rear mirror and the Q-Switch (if so equipped) to the laser rod end from the rear of

the rail.

H) Autocollimate the front mirror to the rod end from the front of the rail.

I) Remove the autocollimator from the rail and close the safety shutter.

J) Install a power meter on the rail about 6-8 inches in front of the front mirror, and set the meter range

to the highest (or known maximum) scale.

K) For CW Lasers:

Turn on the laser power supply, fire the laser lamp, and adjust lamp current for approximately 25 amps

for 403, 403CH, or 404 lasers and 14 Amps for 403C lasers.  Set the Q-Switch controller power to

off.

For pulsed lasers:  
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Turn on the power supply, start the laser lamp, adjust the bank voltage to a low setting, and select a

pulse rate of about 50Hz.

L) Open the safety shutter and confirm laser operation by noting a reading on the power meter display,

or by viewing the beam impinging on the power meter detector with an I.R. Viewer.  If lasing action

is not visible at the above current setting, gradually increase the lamp current on CW lasers, or increase

the bank voltage on pulsed lasers, until a

beam is visible.  If lasing action is still not visible at maximum current, shut down the laser,

autocollimate again, and check for proper configuration.

M) Using the adjustments on the front and rear kinematic mirror mounts, carefully adjust the mirrors for

maximum laser power output.  Typical power output measurements are provided in the system

checkout data sheets for reference.

If power output is significantly lower than in the referenced checkout data after alignment, either the

lamp may need to be replaced, or the optics should be examined for dirt or damage, and cleaned or

replaced as necessary.

The laser rail is now aligned for 1064nm Continuous Wave Multimode (1064nm CW MM)

operation.

2.2 Q-SWITCHED LASER ALIGNMENT (If so configured):

N) The Q-Switch should have been previously aligned in step 2.1G.  Assure that electrical and cooling

water connections are properly made.  Set the Q-Switch controller power to ON, and set the function

switch to either Gated or Triggered Q.  Laser output power should be completely extinguished.  Adjust

the laser power supply lamp current to 40 amps for 403, 403CH, and 404 lasers and 20 amps for

403C lasers.  Laser output power should be totally extinguished.  If the beam is flickering or

continuously on, the UPPER knob on the Q-Switch mount should be adjusted until the beam is totally

extinguished.  If this adjustment does NOT totally extinguish the beam, the Q-Switch and the R.F.

Driver output should be checked.  (Consult factory for procedure and assistance).  
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The laser is now aligned for 1064nm, Q-Switched operation.

2.3 TEMOO MODE LASER ALIGNMENT:

If the system is not configured for TEMOO Mode operation, ignore this section.

O) Close the safety shutter and install the front aperture in the front spatial filter mount.  Open the safety

shutter and, using the micrometer adjusting screws, align the aperture for maximum power output.

P) Close the safety shutter and install the rear aperture in the rear spatial filter mount.  Open the safety

shutter and, using the micrometer adjusting screws, align both front and rear apertures for maximum

laser power output.

NOTE:  It may be necessary to readjust the front and rear mirrors after the aperture installation.

Q) Confirm aperture alignment and TEMOO mode operation by viewing the cross section of the beam for

proper mode structure.  The U.S.L. Mode Check Lens can be fitted over the rear mirror holder to

provide a larger beam image that can easily be inspected with an IR Viewer.  Adjust the front and rear

apertures for maximum laser power and optimum mode structure.

The laser is now aligned for 1064nm, Q-Switched, TEMOO operation.

3.0 532nm SECOND HARMONIC KTP FREQUENCY DOUBLER ALIGNMENT:

For alignment of the laser at 532nm, please refer to the section entitled "Nd:YAG Second Harmonic

Generator Assembly".

NOTE: On laser systems that include beam delivery with C.C.T.V. viewing, when operating in the Green

(532nm), the diopter lens on the front of the T.V. camera must be removed in order to obtain focus

coincidence.  Refer to the Viewing & Focusing Manual Section.

4.0 UPCOLLIMATOR ALIGNMENT: (optional equipment)

(Reference Dwg #513072 for translation mounted units and Dwg. #518016 for clamp mounted units.)
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The Upcollimator expands the diameter of the input laser beam, while simultaneously reducing the angular

divergence of the beam, resulting in smaller focused spot sizes and minimal beam power density at the focusing

lens input surface.

4.1 The Upcollimator Assembly is provided with an adjustable 4 axis mount to allow precise alignment to the laser

beam path.

4.2 NOTE that the Upcollimator must be aligned TO the laser beam path, and has a steering effect through

subsequent delivery optics.  The non-upcollimated laser beam should be fully aligned and targeted through the

delivery and focusing optics before the Upcollimator is installed.

4.3 Inspect the Upcollimator assembly and assure that the Upcollimator barrel is centered, level, and straight in

its mount.  Position the Upcollimator assembly on the laser rail and securely tighten the carriage knob.  Fit the

alignment aperture provided into the entry of the Upcollimator barrel. 

4.4 Using either a helium-neon laser, or the actual CW laser operating at low power and viewed with an infrared

viewer, translate the upcollimator to center the hole in the alignment aperture to the laser beam.

Perform this alignment by adjusting the X-Y translation screws on translation mounted upcollimators.  On

clamp mounted units, loosen the four translation thumb screws and slide the barrel to center the alignment

aperture to the laser beam.  Then tighten the thumb screws.  Assure that the laser beam enters the upcollimator

input lens at the center, and exits at the approximate center of the output lens.

4.5 Sight the upcollimated beam through any subsequent delivery optics.  The upcollimated beam should strike

or enter any subsequent delivery and focusing optics centered around the same targeting points as the non-

upcollimated beam.  MINOR adjustments to target the upcollimated beam may be made by using the

kinematic adjustment knobs on the rear of the Upcollimator mount. 
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