Series 2000
Metal Vapor Lasers



The CJ Laser Commitment:
Quality and Service

The CJ Laser fechnical staff has designed, manufactured and
serviced lasers for over a decade, Management has developed the
financial and human resources enabling the incorporation of top-of-
the-line component quality and features. This approach is
demanding . . . but worth it. Our customers agree.

Llong-term quality is a design specification from conception to
completion. Our products are built with craftsmmanship and sup-
ported by effective service. CJ Laser demonstrates flexibility at both
ends of the spectrum. We will design equipment to specification
and structure maintenance programs fo accommodate customer
individuality. Programs can be as extensive or as basic as needed.

Successful operation within this philosophy demands aftentive

listeners, careful observers, and creative problem solvers. CJ Laser
will focus these abilities to serve your needs.




Metal Vapor Lasers:
Characteristics

High Efficiency

Metal Vapor Lasers filled with Copper can typically convert 1% of
the electrical energy discharged in the laser tube into light energy.
This is about ten times higher than Argon lon lasers. The overall or
“wall plug” efficiency amplifies the difference. The MVL-2006 CU 6W
laser consumes no more than 3KW at 220V, 1 phase, compared fo a
5W Argon at almost 10KW at 208V, 3 phase.

Metal Vapor Lasers are natural high gain amplifiers with out-
standing optical efficiency. High gain significantly reduces the
performance requirements of optics and mechanical construction.
A properly designed Metal Vapor Laser is virtually impossible to
detune.

Principles of Operation

Metal Vapor Lasers emit short, intense pulses of coherent light at
high frequencies. Lasing is achieved by heating a metal to a
specific temperature range with an electrical discharge, through an
inert buffer gas at low pressure. The heating and oscillation occur
within a cylindrical tube fabricated from refractory grade ceramic.
The heat is contained by highly efficient layers of ceramic insulation.

An electrical arc is discharged through the laser tube across two
hollow electrodes. Each pulse of electrical energy is sustained for
enough time to keep the metal hot. When adequate vapor pressure
is achieved, the conductive plasma contains the even more
conductive metal vapor.

Laser oscillation occurs when electrons prefer conduction
through the metal vapor. A significant majority of electrons impact
and excite fo a higher energy level. Stimulated emission of light
occurs as the electrons quickly relax to a lower level. They remain at
this lower level for a relatively long period of time before relaxing to
ground state. These energy fransitions produce the high peak power
and pulse timing characteristics unique fo Metal Vapor Lasers.

Versatile Pulsed Operations

The duration, energy and repetition rate of the light pulse is
dependent upon a balance of parameters. Values can be
manipulated to achieve a desired performance,

Physical
Buffer gas mixture
Buffer gas pressure
Laser tube diameter
Position of metal

Electrical
Inductor value
Capacitor value
Voltage regulation
Current regulation

Metal Vapor
lasers:
Applications

SCIENTIFIC

Dye laser pump
Spectroscopy

Pulse amplification

MEDICAL
Photocoagulation
Photodynamic therapy

COMMERCIAL
Video displays
Laser entertainment

FORENSIC
Fiber detection
Fingerprint detection

INDUSTRIAL

Light materials processing
High speed photography
High speed holography
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The CJ Laser Des'ign:
A New Generation MVL
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Totally Automatic Function

Series 2000 Lasers are totally automatic in start-up, operation and
shut-down. Circuitry monitors the dynamics of voltage, current,
phase, gas pressure, vacuum and optical output. Intelligent informa-
fion processing maintains stable performance in all phases of oper-
ation. Indicators display the status of key internal functions and fuses.
If a malfunction occurs, the problem is visually identified.

Laser tube cooling is a timed function. All other control functions
are regulated by sensors. Real time monitoring directs the cycle
seguence, simplifies diagnosis and speeds remedial action.

Five years of refinement provided ample opportunity to identify
and control adverse operating conditions. The controller responds
safely, predictably and reliably when input power fluctuates or the
operating environment becomes stressful.

Laser Control and Power Supply

The control console layout is designed to be intuitively clear. Virtually
anyone can operate the controls without confusion. All essential
variables are displayed. The Electrical Power Meter displays either
voltage or current to the laser head. The Optical Power Meter dis-
plays the average power output of the laser in percent of rated
power. The optical power is sampled directly from the laser oscilla-
tion and is piped through a fiber optic to the controller cabinet. This
isolates the detector from the electromagnetic environment of the
laser head.

The status of essential interlocks and fuses is displayed by a
simple array of numibered LED indicators. The lamps are visible
through laser safety eye shields. A key switch turns on power to the
laser control and power supply. The "Automatic Start-Up” and “Start
Laser” indicators sequentially illuminate when the required status is
achieved. They switch off when actuated.

All connectors and fuses are located on the rear panel. The gas
bottle pressure gauge, pump oil sight gauge, main circuit breaker
and water flow gauge are accessible at the rear of the controller.



Laser Head Electronics
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Laser head design located the plasma tube in the same plane as
the High Voltage component section. The thyratron, inductors,
capacitors, diode and ballast resistors are immediately accessible.
The structure and configuration of these components contribute to
CJ Laser’s characteristically small beam diameter and high
volumetric efficiency.

Resonator Frame

The laser head support structure is configured in much the same
way as more critical lon Lasers. Mirror tilters and support bulkheads
are kinematically stable and suspended from three rods. Kinematic
stability guarantees a stable foundation for mounting both external
and intracavity hardware. The support structure is removable from
the enclosure shell for substantial weight and cost savings in OEM or
special applications. This concept provides maximum design
flexibility.

Bulkheads for mounting infracavity hardware attach directly to
the frame rods. Disassembly is not required.




Component Capacity

Every component in the CJ Laser design has excess capacity. Criti-
cal components such as the thyratron are used at no more than
80% of their design limit under maximum stress. The thryrafron is
protected from conducting current in the reverse direction at all
times, Electronics in the laser head are capable of supporting at
least twice the rated output. The power supply design can provide
enough electrical energy to comfortably drive a 20 Wait laser.
Conversion to higher output requires only component exchange.

Heat Flow

Metal Vapor Lasers capable of more than 10 Watts are generally
water cooled. Unlike competitive models, the Series 2000 does not
require laser head fan cooling in addition fo water cooling. Total
enclosure is possible because heat flow characteristics were care-
fully analyzed and effectively minimized or allocated.

Heat flow within the plasma tube was effectively managed. The
results combine a long active area and small beam diameter with-
out vignetting. Electrodes are thermally conductive with a direct
heat sink to the water jacket.
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