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Available at Surplus Sales

Displays IR Laser Beams

No longer are the firebricks and smoldering paper “tools of the
trade” for researchers working with CO, lasers. Now it is
possible to see IR laser beams in real time and with high
resolution using a Thermal Image Plate from Optical
Engineering. The characteristics of this instrument enable it to
solve a wide range of problems. For example:

e The fast time response permits it to be used for viewing
rapidly changing laser mode patterns when adjusting -
resonator mirrors. . .

* The convenient shape permits it to be placed next to
optical elements to locate and center beams.

¢ The high resolution permits it to be used as a diagnostic
tool to examine imperfections in IR optical elements or as
an aid in optical alignment.

Even the critical adjustment of a laser interferometer is greatly
simplitied when the interference fringes of two misaligned
beams become ciearly visible.

Theory of Operation

The Thermal Image Plate displays IR laser beam
through the use of thermal-sensitive phosphors.
These phosphors fluoresce when illuminated by a
long wavelength ultraviolet light (3600A), but the in-
tensity of the fluorescence decreases with increas-
ing temperature. When an IR laser beam strikes the

background when the surface is illuminated by an
ultraviolet light. Different sensitivity ranges are ob-
tained by using different phosphors and by varying
the amount of thermal insulation between the
phosphors and the anodized aluminum heat sink.
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thermal-sensitive surface, the absorbed energy
raises the surface termperature and produces a
corresponding thermal image. This pattern ap-
pears as a dark image on a bright fluorescent

P.O. BOX 696, SANTA ROSA, CA 95402 (707) 528-1080

Any long wavelength, ultraviolet light can be used
to illuminate the surface, but Optical Engineering
Lamp Model 22-UV is the most satisfactory. Its
small size and high-illumination level permit it to
be conveniently positioned out of the working area.
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Description

The power density of CO, laser beams ranges from
those which can rapidly burn holes in firebrick to those
that cannot be felt on the back of the hand. Eight dif-
ferent surfaces with overlapping sensitivities are used
to smocthly span the power density range from 200
watts/cm? to 0.01 watts/icmz2. (The minimum detectable
power for a focused beam is less that 0.001 watts.) Ther-
mal Image Plate 22-A contains four surfaces which
cover the power densities commonly obtained from CO,
laser beams as they emerge from the |aser. The lower

power densities usually found in optical systems and
divergent beams are covered by Thermal Plate 22-B.

The physical dimensions of each Thermal Image
Plate (22-A and 22-B) are 6” x 3%2" x 1”. Each side of
these plates contains two sensitive surfaces which are
3" x 3”. The ultraviolet lamp (22-UV) measures
8 x 2" x. 2.

The following tabie gives the specifications of the
eight surfaces measured at 10.6 microns. For use at 3 to
5 microns, multiply columns a, b and ¢ by 2.

MODEL SURFACE NORMAL MINIMUM DAMAGE RESPONSE RESOLUTION  FLUORESCENT
NUMBER NUMBER SENSITIVITY POWER THRESHOLD TIME e) COLOR
RANGE (a.) DENSITY (b.) (c.) {d.) LINES/IN.
wicm? WICM?2 wicm2 SEC.
1 200-60 16 800 <0.03 >300 Green
2 100-30 8 600 <0.03 >300 Yellow
22-A 3 50-15 4 350 0.03 300 Yellow
4 25.7.5 2 200 0.03 200 Yellow
5 11.3.3 0.9 100 0.06 100 Yellow
i 6 5.1.5 0.4 a4 0.15 50 Yellow
22 7 2.40.4 0.06 24 0.2 100 Yellow
8 0.4-0.06 0.01 4 1.0 16 Yellow

a. The normal sensitivity range is the spread of power densities which can be easily viewed with no reduction in background illumination. The upper power density cutoff occurs when the
surface becomes saturated, turning the area completely black and making it incapable of displaying any further detail within the beam.

The minimum-detectable power densities are the lowest power densities observable under the mast favorable illumination levels. For this sensitivity the room lights must be dimmed
and the level of ultraviolet itlumination decreased to produce a dim fluorescense.

Damage threshold is the power density which preduces a permanent change in the thermal-sensitive surface. This occurs at power factors at least four times greater than saturation.

Therefore, when saturation occurs, a lower sensitivty surface should be used to display the beam.

d. The response time is the length of time it takes a change in the beam to be displayed as a change in the thermal image.

e. The resolution of a surface is the maximum number of cark and light line pairs which can be displayed with good contrast, For comparison, the resolution of a newspaper photograph is
approximately 70 fines/inch. Two COy laser beams intersecting at an angle of two degrees produce an 80 line/inch interference pattern.

Power Dissipation

A Thermal Image Plate is capable of displaying beams
up to 200 watts. However, it must be removed from the
beam and aillowed to cooi when there is a marked
decrease in overall fluorescence. This occurs when the
plate has absorbed 15,000 watt seconds of power.
Powers less than 30 watts can be dissipated
indefinitely.

Safety

Precautions have been taken to eliminate specular
reflections from the Thermal Image Plate. Both the
thermal-sensitive surfaces and the anodized aluminum
have matte finishes and show little surface reflection at
10.6 microns. However, standard safety precautions
such as wearing protective glasses should always be
observed when working with IR lasers.

Price

The Thermal Image Plates 22-A and 22-B as well as the
ultraviolet lamp 22-UV can be purchased separately or
together in the form of a Thermal Image Kit. When the
kit is purchased, a hardwood case is also included.
Considering the wide range of power densities which
can be obtained from non-uniform beams, we
recommend an initial purchase of the Thermal Image
Kit.

Ordering Information

Thermal Image Plate, Model 22-A

Thermal Image Plate, Model 22-B

Ultraviolet Lamp, Model 22-UV

Thermal Image Kit, Model 22-K
Includes Model 22-A, 22-8, 22-UV, and hardwood case.
Prices on custom, thermal image surfaces are available
upon request. These inciude larger sizes, models or
coatings applied to supplied parts.



Tuning a Lasar

Of==n L= is convenlent 52 use :the Thermal I[mage Zlace €2 tune up 2 'ase:-
1Z a large incr=2ase in power is sxpectad wnen i:le mizrofs ars groperly
aligned, ther=a is a daager of damagiag the thermal sansizive suriace unlass
Jrecautions ars taken. The least sensitzive surface capabla of disolaviag
=he neam saculd ze used and the mizrors saculd 2e adjusted slowly.
Szogressively lass sensitive surZfaces snould te usad as the power
inocz=2ases.

Cls2aning

The Thermal Image surfaces arza cdelicata and soould always ZTe zzzacad wita
cara. GESven :=oucaiag =he surface might leave dizt ia zhe aacte surlace,
“wnich would -=cu':a elsaninag. The surfaces mav Te cleaned usiag 2 sotsa
agolicacor or soft gager tissus Izasaly dampgenec wiIh acscsne. Clzaning
should ze dane wxhh light smooth scziXes. Slace szher2 is some sligfic
degrzdacion of the surface wiczh 2ach cle2aniag, Izsgueac claapiags saculld 3se
avoided. Never cl2an zae surfacs wich wacerz, siace hiis Jegiadas an
iavisibla gracaczive ggaking on cihe sariace.

Safazv

2racautions nave seen takan 9 2iiziaats specular r2flactions fIcm e
mRermal I[mage Slacs. 3o0ta the thermal seasitive suriacas and the anocdilzad
alumiqum have mac=2 figishes and show liszzla suzfac2 z2flactica z2c 13.3
a:c-3ns. However, standard safsfy gracz2ucions, such 2SS weariag IrscacTivs
glasses snould always ce odsezved wten working wizh IR lasers.

Tar use wisa lasars =smitting at ocaer wavelsagchs, 2sts saould Se 3ads v
=ne user =£o decermine the apprapgriatz2 safzcy recautions.

T™he lasar gceam should never e allowed to stzika the ultraviolat lLamo arz
izs cora.

Thwe ultra violastc zadiation fzom Model 22-UV lamp 1is

act harmaful. IE gthaz
UV lamps arz usad they should caly =mit "long wave®

alszaviglac
s of =he suriacses is

-

Additional information about the charac<tazristic
santaiged ia the Thermal [maga 2lacz datz sheet

otoqrachs ara =n te made of the sacgt=2ras displayed on a Ther

LZ oh Y a Tharmal Izags
2laga, a X2 Zilt=2r (or 2quivalent) should Se used := aliminatz zny
raflactad OV =zadiation.

Ab=2nuatar ACT2SSOrV *

Wwhen working wita Thermal Image 2lates, it is oftea
raduce the power of an ilntense laser Deam. Ootical
manuface=uraes an ats-enuator Chooover (Model 26) wnica
gurposa.

desizzbla to 2e aple t=
Zngineering
is designed for this

The model 26 nas variable tzansmission without intzaoducing deviatian oc
distortica =90 :=he seam. The actanuatcr is celliable and can aandle anigh
lasar sowers. ~for further informatica, coasul: tle model 25 daca sheec.

OQocical Zagineeriag a ODivision of CASEZRTCRAFT, Iac.
31366 CafZavy Lane Sanca 20sa, CaliZfornia 9543L



INSTRUCTIONS TOR THERMAL IMAGZ PLATES: MODELS 22-A & 22-3

Querating Iasszuctians

L. Illumigats the surfac2 0 the Thermal [mage Plats with Model 22-0V
Ulszaviglat Ligat or 2gulvalsat =9 groduce a uniform cTuorns;ence
Stand =he UV lamp cn 2nc and place i1t 8" ko 9" £zom :=he suriface.

2. Parmitc the lLaser 2eam o0 stzike zhe Ifluorasciag surctace Wnen working
wizh a Zeam <L an unknown zower AenSLty, starcs Wikl _he laast seansiziv

"surfacas until the dazkened image of the zZeam is zptained.

3 avoid power densitiss 1a axcass of those wiich cause a zerzion of zhe
image o sacurac2 (cocmolacs Lloss of Ilugrascancsz) . When a sigunilicancs
sarT 0oFf ghe 3seam apgears zlack on zhe Iluor=sceanc 3lats, one is
zpprcachiag the sower <enasity Witich can damage cihe suzifaca2. Az zhis
soiac, a lass sansiziva surizces should se usad

L. So aot 2ass t2e Slag2 tnzZsugn the IZcus 9L 2 laser zceam unlass zhe
cot2l gower 2f the beam LS lass than .34 wacss.

5. To inczsase zhe sansi:ilvity of any suriace, deczzase zhe lavel of UV
iilumiznation 23 zraducs2 2 dim. fluorascesnce and, i3 aecassary, dim
the zoom lights.

8. <Xeep the Thermal Image ?latas in the ntardwood zox when agt ia usea.
Remove UV illuminacion wien it is 28t aecassary. aAvoid axposiag
olatc=s to dizact sunlight Zor Prolonged Jeriods.

2ower Dissipation

A Thermal Image 2latza is capabla of displaviag =ezams up ko 209 waczts.
Zqgwever, Lt must 328 z2moved I-om the 2eam and allowed 23 csol whea therz is
a markad decza2asa in overall Zlucorascenc=2. This occurs when the zlacz aas
apsorzed 15,009 watt seconds of gower. Power less zhan 30 wacss can e
dissipacad iadecfinitaly.

2asizioniacg

The Thermal Image 2latz is designed =0 zZe visikble without the aeed of
darkening the room Llights. However, the contzast and 2rilliance zan
improved iZ iz is posizicned in a shadow ar
zQom.

ze
facing a darker sortion of zhe

High—-Sensitivisy SurZacas

Surfaces %7 and #8 are made ZIzom a single rubber membrane with diZfariag
-amounts of thermal insulation Zor the Swa zalves of :the plate. Cara should
ne ~cakan &9 avoid ghysical damage to the surfacs. However, -he tSsnsion Qf
the membrane is aot surficient &2 gropogats a z=zar 1£ a zuncsurs should
Qczsur. [£ agecassary, tiis membrane can de c2placad.
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