LASER GLASS

Q-100 SUPER GAIN ATHERMAL PHOSPHATE

LASER GLASS

{-100 is a super-gain athermal
phosphats laser glass, designed
especially for military and industrial
applications . . . the YAG alternative.

Q-100 is also available in clad rod
form for even higher gain.

Application Notes

Since the gain of Q-100 |aser glass is
comparable to YAG, one must take the
same precadtions to suppress para-
sitie laging and other performance
degrading phencmena. For example,
{1100 laser rod barrels should, in
general, not be polished. In air-coolad
systems, samarium cavity fiters are
recommended.

1. Dye Q-switched systems . . .
3-100, like YAG, requires that anti-
reflaction coatings be applied to the
faces of the laser rod to eliminate
the 4% Frasnel reflections, when
used with dye Q-switches. The 4%
Fresnsl reflaction is sufficient to
cause parasiic lasing during the
pump puJlse . . . thereby depleting
the stored energy and preventing
"bleaching” of the dye.

2. Maximum average power . . .
When run for extended peariods of
time, the maximum average power
loading for Q-100 is approximately
100 watts per inch of length. One
will notice ne change in beam
divergence when increasing
average power . . . even up 1o the
point of rod breakage.

3. Stress-induced birefringence . . .
The onset of significant birefrin-
gence occurs at a pumping level of
approximately 40 watts per inch of
length. Between 40 watts per inch
and 70 watts per inch, the output
will decrease about 20 percent
when used with a polarizing cavity
element. The relationship is linear
to tha point of braakage.
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4. Athermal properties . .. The
athermal property of (3-100 is
determined by the following
ralationship:

a(nN-1) = —dnfdt
Whera:

& = Thermal expansion

N Index of refraction @
1.054 micrans
dnidt = Change in ingex with
femperature

This relationship dictates a constant
optical path length regardless of tem-
perature when utilized with external
mirrors. Mirrors that are vapor deposi-
ted upon the rod will negate the ather-
mal or “'constant beam divergance”
property of Q-100. TIR's ar roof prisms
fabricated directly on Q-100 laser rods
are the exception and can be used
without disturbing the athermal char-
acter of Q-100.

CLAD Q-100
ve Q-100

e

Jaad

]
(1L
=

2

ail

o g 10 1= bl o
Joules Input

Spectroscopic Properties
Paak Wavelangth (nm} . ... .. . 10564
Cross Section {10 *®em?. .. ... .44
Fluorescent Lifetime (usec) .. ... . 190
Radiative Lifetme (usec) . . . ... .. 357
Linewidth (nm) FWHM .. .. .. ... 21.2
Effective . . ... .. .. 25.1

Loss @ Lasing Wavelength

(Yhecm Y L QD08
Thermal Propeities .
Softening Point “C .. ....... . .. 470
Transformation Point =C .. ... ... 4582
Thermal Expansion

(10 Y°Cy(20°-40°C) .. ...... .. 96
Thermal Conductivity

(Wmek) .. L 0.82
Ontical Properties
Index of Refraction (Nd) ...... . 1.555
Nonlinear Index n_(10-"esu) . .. .. 1.2
AbbeMo. ........... .. .. ... 6§21
anfdt (10-¢°C) (20°-40°(C) . . ... —-46

Thermal Coefficient of Optical
Path {20°-40°C) (10-%°C) ...0x.5

Physical Properties

Density {gmJfec) ............ 3.204
KnoopHardness .. ... .........558
Young's Modulus (Kg/fmm?) .. .. 7150
Poisson'sRatic ........ .. .. .. 0.24

Damage Thresheld {1 ns)Jfcm?® . . =256
Dw (HO 100°C 1 hrywt% loss . . . 0.08

Solanization Resistance
.................... Excellent

ROD: 4 x 314"
OUTPUT COUPLER: 65% R
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Joules Input Joules Input Joules [nput
ROD: 8mm x 64mm, No Coatings ROD:; 14 x 47, No Coatings ROD: 14 x 107, No Coalings
QUTPUT COUPLER: 80% R OUTPUT COUPLER: 85% R QUTPUT COUPLER 26% R
CAVITY: KSF Filter Glass & Ba50, CAVITY. ILS YAG Cavity CAVITY: Kigre 50Watt Lager
(Rangefinder Cavity) COOLANT: H,O Cavity Assembly
COOLANT: NONE COOLANT:HO
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ROD: %4 x 314", No Coatings

OUTPUT COUPLERS: 55% &
85% R

CAVITY: Kigre, Silver-Coated
Ellipse '

COOQLANT: H,O

Joules Cutput

~ Q-100
Test Data

Slope 0.00% Slapr A3
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ROD: 4 x 14" (10 inches
pumped)

OQUTPUT COUPLER: 26% R

CAVITY: Laser, Inc.
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