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Please read these instructions completely before
operating this equipment.

If there are any questions or pmbleﬁs regarding
the use of this equipment, please contact:

ORIEL CORPORATION
-0r -

ORIEL S.AR.L. ORIEL SCIENTIFIC, LTD.
9 Avenue De Laponie 1 Mole Business Park
Z.A. De Courtaboeuf P.O. Box 31
91951 Les Ulis Cedex Leatherhead
France Surrey KT22 7AU
Phone: 01-69-07-20-20 England
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Fax: 0372-375-353

-or-

~ The representative from whom this equipment was purchased.
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BEAM PROBE, MODEL 77651

This imaging Beam Probe collects the wide angle radiation which emerges from the glass
fiber optic bundles. The Glass Imaging Beam Probe, Model 77651, uses a three element
lens to gather all of the light and re-image the end of the fiber bundle. Two output lenses
are available from Oriel. '

With the 40230 lens, it is possible to re-image 1:1 at 2mm from the end of the probe, or
form a larger image at greater distances. At a distance of 100mm from the Beam Probe,
the magnification is 12.5x and the individual fibers can be seen clearly. Refer to the table
below for the selection of the output lens (which is referred to as lens 2 in our catalog).

Lens Focal Working Magnification* |  Output
Model Length Distance Beam**
No. (mm) (mm) (F/#)
40230 38 9 1.4 112
40250 75 12 1.7 1.4

* By moving the fiber bundle you can change magnification and working distance.
**  Assumes Lens 1 is filled by the beam from the fiber bundle.

Refer to Figure 1 for a diagram of the 77651, as it is shipped without the front lens.

Refer to Figure 2 for a diagram of the Beam Probe 77651 which shows the output lens
(referred to lens 2 in our catalog) installed.

For the assembly of the Beam Probe with the front lens 40230 and 40250, follow the
instructions listed below.

1. Remove the forward retaining ring and set the front lens into place as shown in
Figure 2.

2. Replace the forward retaining ring.
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WARRANTY

Oriel Corporation warrants that all goods described in this manual (except
consumables such as lamps, bulbs, filters, ellipses, etc.) shall be free from defects
in material and workmanship. Such defects must become apparent within the
following period:

1. All products described here, except spare parts: one (1) year or 3000 hours
of operation, whichever comes first, after delivery of the goods to buyer.

2. Spare parts: ninety (90) days after delivery of goods to buyer.

Oriel Corporation’s liability under this warranty is limited to the adjustment, repair
and/or replacement of the defective part(s). During the above listed warranty period,
Oriel Corporation shall provide all materials to accomplish the repaired adjustment,
repair or replacement. Oriel Corporation shall provide the labor required during the
above listed warranty period to adjust, repair and/or replace the defective goods at
no cost to the buyer ONLY IF the defective goods are returned, freight prepaid, to an
Oriel Corporation designated facility. If goods are not returned to Oriel Corporation,
and user chooses to have repairs made at their premises, Oriel Corporation shall
provide labor for field adjustment, repair and/or replacement at prevailing rates for
field service, on a portal-to-portal basis.

‘Oriel Corporation shall be relieved of all obligations and liability under this warranty
if: '

1. The user operates the device with any accessory, equipment or part not
specifically approved or manufactured or specified by Oriel Corporation unless
buyer furnishes reasonable evidence that such installations were not a cause
of the defect. This provision shall not apply to any accessory, equipment or
part which does not affect the safe operation of the device.

2. The goods are not operated or maintained in accordance with Oriel's
instructions and specifications.

3. The goods have been repaired, altered or modified by other than Oriel
authorized personnel.

4. Buyer does not return the defective goods, freight prepaid, to Oriel repair
facility within the applicable warranty period.



IT IS EXPRESSLY AGREED THAT THIS WARRANTY SHALL REPLACE ALL
WARRANTIES OF FITNESS AND MERCHANTABILITY. BUYER HEREBY WAIVES
ALL OTHER WARRANTIES, GUARANTIES, CONDITIONS OR LIABILITIES,
EXPRESSED OR IMPLIED, ARISING BY LAW OR OTHERWISE, WHETHER OR
NOT OCCASIONED BY ORIEL'S NEGLIGENCE.

This warranty shall not be extended, altered or varied except by a written document
signed by both parties. If any portion of this agreement is invalidated, the remainder
of the agreement shall remain in full force and effect.

CONSEQUENTIAL DAMAGES -

Oriel Corporation shall not be responsible for consequential damages resulting from
misfunctions or malfunctions of the goods described in this manual. Oriel's total

responsibility is limited to repairing or replacing the misfunctioning or malfunctioning
goods under the terms and conditions of the above described warranty.

INSURANCE -

Persons receiving goods for demonstrations, demo loan, temporary use or in any
manner in which title is not transferred from Oriel, shall assume full responsibility for
any and all damage while in their care, custody and control. If damage occurs,
unrelated to the proper and warranted use and performance of the goods, recipient
of the goods accepts full responsibility for restoring the goods to their condition upon
original delivery, and for assuming all costs and charges.

RETURNS

Before returning equipment to Oriel for repair, please call the Customer Service
Department at (203) 377-8282. Have your purchase order number available before
calling Oriel. The Customer Service Representative will give you a Return Material
Authorization number (RMA). Having an RMA will shorten the time required for the
repair, because it ensures that your equipment will be properly processed. Write the
RMA on the returned equipment’s box. Equipment returned without a RMA may be
rejected by the Oriel Receiving Department. Equipment returned under warranty will
be returned with no charge for the repair or shipping. Oriel will notify you of repairs
not covered by warranty, with the cost of the repair, before starting the work.

Please return equipment in the original (or equivalent) packaging. You will be
responsible for damage incurred from inadequate packaging, if the original packaging
is not used.

Include the cables, connector caps and antistatic materials sent and/or used with the
equipment, so that Oriel can verify correct operation of these accessories.



- ORIEL
Pinhole and Lens System

INSTRUCTION MANUAL



INSTRUCTION MANUAL
PINHOLE AND LENS SYSTEM
OPERATING INSTRUCTIONS

Please read these instructions completely before
operating this equipment.

If there are any questions or problems regarding
the use of this equipment, please contact:

ORIEL CORPORATION
250 Long Beach Boulevard
tratforé, CT 06457-0872
(203) 377-8282

ORIEL S.A.R.L. ORIEL SCIENTIFIC, LTD.

¢ Avenue De Laponie l Mole Business Park

2.A. De Courtaboeus P,.C. Box 31

21548 Les Ulis Leatherhead

France Surrey KTZ2 7AU
England

The Representative from whom
this eguipment was purchased.

031087:1c
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SECTION I - 15380 ADJUSTABLE PINHOLE MOUNT

QOPERATION

Inserting the Pinhole -

The pinhole is permanently mounted in a pull out adapter which is
slid into a receptacle inside the mount. To provide for
repeatable positioning the adapter contains a vee groove, which
should fit over a pin in the back of the receptacle, To aid in
lining up the vee groove and pin while'sliding the adapter in
place, rotate the adapter so that the spot on the adapter handle
lines up with index mark on the face of the housing. You then
will feel the adapter fall in place. Note that the adapter is
spring loaded against two line contaqtslin the receptacle. For
more permanent mounting tighten the set screw in the side of the
receptacle ring through access hole in the side of the housing

between the two micrometers.

TIGHTEN THIS PINHOLE ADAPTER SET SCREW
UNTIL SNUG ONLY. DO NOT OVERTIGHTEN

AS IT IS POSSIBLE TO DAMAGE THE ADAPTER.

Adjustment of Pinhole Position -
X-Y orthogonal adjustments are provided by two metric
micrometers, The movable pinhole adapter receptacle is spring

loaded against the faces of these micrometers.



One. inch (25 mm) diameter handles are installed on  the
micrometers to improve the setability. These can be removed if

desired.

If the pinhole receptacle ring does not appear to spring back
properly toward either of the micrometers check that nothing
external, such as an objective lens, 1is binding against the

pinhole or the adapter.

The pinhole mount provides smooth precision micrometer
adjustments about two orthogonal axis perpendicular to the
optical axis. The range of travel is 3/16 inch. Various sized
pinholes from 1 to 100 microns are available, These are
permanently mounted in separate pullout adapters designed for

rapid interchange,

These pinhole mounts are useful to build a spatial filter of
laser beam expander. They can also be used to create a precision
adjustable "artificial star" or be used to scan images in front

of the detector.

This pinhole mount can be mounted by:
1. an optical bench rod
2. to a face plate with the three holes provided - or
3. directly to a 15720 Precision Lens Translator to

form a Spatial Filter.
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SECTION II - 15720 PRECISION LENS TRANSLATOR

QPERATION

Inserting Lenses -

Three standard lens adapters are available:
with standard microscope objective threads.
inch (23.2 mm) diameter eyepieces by means of a set screw,
25 mm diameter lenses by means of two spring loaded rings.

These lens adapters are slid into the 1lens mount. Coarse
positioning is done by hand. (Additional coarse positioning is

possible by sliding the lens within the adpater).

After the lens is coarse positioned, it is held in place by two
set screws. Access to these set screws is obtained through the
small hole on the side of the large knurled ring. Rotate that
knurled ring so the hole is vertical (opposite from the optical
bench rod mount) to find one of the set screws, then rotate 90

degrees counter—-clockwise to find the other,

Fine Positioning of the Lens -

A total of 3/16 inch (4-1/2 mm) motion is provided by the 1large
knurled knob. For best results with very high magnifications
(very short focal lengths) always approach the focus point from
one direction only. This will eliminate any very small residual

play in the lens.
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Oriel Lens Microtranslator -

This is a very high precision focussing lens mount which allows
.very fine focussing in one direction with negligible wobble,
rotation or play. It is particularly useful for short chal
length 1lenses such as microscopic objectives where small amounts

of rotation or wobble cause erratic image movements.

The 1lenses are mounted from a slide in adapter which can be
coarsely positioned then held with a set screw. 3/16 inch
(4.8mm) fine focussing travel is then driven by a large 2 inch

(51mm) diameter knurled ring.

This Lens Translator can be mounted to
a) an optical bench rodg,
b) a 15380 Pinhole Mount with three tapped holes,
c) an optional 15820 Flange,

d) a carrier or table base by a 15850 Mounting Base.
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SECTION III - 15220 SPATIAL FILTER ASSEMBLY

QPERATION
Read first the pages describing the 15380 Adjustable Pinhole

Mount and the 15720 Precision Lens Translator.

Alignment of Spatial Filter with Laser -

General Method:

First the iaser is aligned with the Spatial Filter. Then the
lens 1is positioned far away from the focus point to provide a
large spot of light on the pinhole which is relatively easy to

find by scanning,

As soon as the large spot is found by the pinhole the 1lens |is
moved toward the focus point. As the lens approaches the focus,
the apparent size of the spot at the pinhole plane becomes
smaller. If the pinhole is centered in the spot the output beam
becomes brighter. The positioning of the pinhole however

becomes more critical as the focus is approached.

The £final positioning involves translating the lens then peaking
the brightness of the output beam with the pinhole micrometers
then translating the lens again then the micrometers until the
focus 1is reached. When the focus is.reached the output beam

should be at its largest, brightest and most uniform,
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Alignment Procedure -

- The following are suggestions only to be employed at first. Each

user will find his own technique for speeding the process.

1.

Remove Pinhole and Lens. Approximately center the pin-
hole receptacle ring with the two micrometers. Align
with laser beam so that spatial filter is approximately
centered on axis.

Coarse Lens Positiopipng: Remove laser beam. Rotate
large knurled knob clockwise (tightening) until it
reaches the end of its travel. DO NOT TIGHTEN AS
DAMAGE TO THE THREADS MAY OCCUR.' Insert pinhole but do
not tighten set screw. Insert lens until lens just
contacts the pinhole and begins to push pihhole out.
The 5X, 10X and probably the 20X objective will not
reach the pinhole. These should be inserted as far as
they will go. Tighten both lens set screws until snug.
DO NOT OVERTIGHTEN.

Laser Beam Alianment: Remove pinhole. Place paper or
screen é few inches from output end of filter. Align
and center laser beam on lens. This centering can be
determined best by centering the diverging output beam
from lens as seen on the paper or screen.

Rotate lens knob counter—clockwise until approximately
at far end of its travel. Insert pinhole and, if

desired, lock in place with pinhole set screw. (If the
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pinhole will be removed or changed frequently do not
lock in place.)

5. Hold paper screen against output end of filter. A
faint glow should be wvisible. (This should be done in
the dark). It will be faint because the focal point of
the 1lens should be far from the pinhole. Rotate lens
knob clockwise toward the proper focus. The glow
should get brighter. Continue approaching focus point
with 1lens until image starts to shift to side or image
abruptly gets dimmer. Adjust vertical micrometer back
and forth for maximum brightness; then the 'horizontal
micrometers several times to obtain maximum brightness.

6. Readjust 1lens toward focus again and repeat step 5
several times until focus is reached. When lens 1is
slightly out of focus a series of diffraction rings may
be visible. These will become larger in size as focus
is approached and usually will disappear at the focus
point leaving a large uniform diverging beam. In the
final stages the rings are useful for centering the

pinhole.

For best results always approach the focus point with the 1lens
from the same direction, This will minimize the effects of any
small residual 1lens wobble. Also after the 1lens has been

positioned make a final touch up adjustment of the pinhole.
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If with a 20X, 60X or 5X objective it appears that the focus
point is located further away from the pinhole than the fine
adjust will allow, 1loosen the two lens set screws and manually

reposition the lens.

Spatial Filter Assembly -

The Oriel Spatial Filter Assembly is a stable, precise optical
instrument comprising an adjustable pinhole and a short focal
length adjustable focus 1lens. The Spatial Filter Assémbly
filters laser beams by eliminating off-axis modes and spurious
interference fringes 1leading to spatial noise for various
laser/holographic and optical data processing applications. With
an input laser beam entering the lens, the output is a well-
filtered uniform diverging beam suitable for holographic
illumination or for recollimating in an expanded form by a large
diameter objective lens. The f/na. of the diverging cone can be
calculated by dividing the focal length of the 1lens by the
diameter of the entering laser beam down to the minimum f£/no. of

the lens,

The 15220 Spatial Filter Assembly consists of the following

parts:
15380 Adjustable Pinhole Mount
15520 Pinhole in Adapter - 10 micron diameter
15720 Precision Lens Translator
15750 Microscope ObjectivelAdapter

13590 Microscope Objective - Focal length 9mm (20X)
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Pinholes and Adjustments -

The pinhole is adjusted along the X and Y axis by two precision
anti-backlash metric micrometer screws with 1" diameter handles.
The pinhole is held in a completely spring-loaded mounting. The
X-Y motions are smooth, orthogonal and without play. Available
pinhole diamters are 1, 5, 10, 25, 50 and 100 microns, The
pinholes are mounted in a quick pullout adapter which is easily

interchanged.

Lens and Lens Focusing -

The lens position is adjusted along the optical (Z) axis by means
of a 2 inch (51 mm) diamter outer ring (40 turns per inch). The
lens has & sping-loaded, precision, non~rotating mounting
assuring a smooth focusing with negligible wobble, Available
lenses include Achromatic Microscope Objectives with effective
focal lengths of 3.5, 9, 16 and 30 mm (i.e., 60X, 40X, 20X, and

5X respectively).

The achromatic design of these lenses compensates for spherical
aberration and allows operation of several laser wavelengths
without refocusing. The lenses are placed in the mount with a

pullout adapter which is easily interchanged.
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Mount the Spatial Filter Assembly in three ways:

1)

2)

3)

By an optical bench rod with a 1/4-20 tapped hole in
the precision lens translator.

To a flat vertical face plate by an optional 15820
Mounting Flange attached to the adjustable pinhole
mount. The flange is 3.50 inches (89mm) O.D. with
three 0.166 inch (4mm) diameter through-holes on a 3
inch circle.

To a flat base or carrier by a mounting base. This is
a 2 x 3 inch (51 x 76 mm) by 0.5 inch (12.7 mm) thick
block with four 5/32 inch (4 mm) clear holes at the
corners of a 1-1/4 x 2-1/4 inch (31.8 x 57.2 nmm)
rectangle. The short dimension is parallel with the
optical axis, The optical axis height is 2-1/2" (63.5

mm),
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SECTION IV - 15260 AND 15280 LASER BEAM EXPANDER

QPERATION

AND COLLIMATOR

Read first the pages descibing the 15380 Adjustable Pinhole

Mount,

Filter.

the 15720 Precision Lens Translator and the 15220 Spatial

Preliminary Assembly and Adjustment -

1.

Remove output 1 inch diameter lens by removing top set
screw, |

Follow the entire alignment procedure described under
the Operation section of the 15220 Spatial Filter
Instructions. Lock Pinhole Adapter in place before
final alignment. Hand tighten lock nuts on micrometer
screws.

Install output lens holder;

Watching the output beam on a target, position the
output lens near the desired point and tighten lens set
screws, Note that this lens can be used to create a
collimated output beam (infinity focus), or an image of
the pinhole can be created at any distance down to 1

foot.
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Laser Beam Expanders -

These beam expanders consist of a 15220 Spatial Filter Assembly
with an output focusing lens assembly to recollimate the beam.
The input positive lenses are the achromatic microscope objective
lenses. Two output lens assemblies are available. A 22 mm
aperture, 80 mm focal length output lens will provide expansion
of 2.7 to 27X with the input lenses listed below. A 46 mm
aﬁerture, 160 mm focal length output lens will provide expansions
of 5 to 50X, The output lenses are focussed with a smooth, low

motion.

These expanders can be used to create an expanded collimated beam
or to produce an image of the illuminated pinhole at a distance.

The diameter of this image can be estimated as follows:

Image Diameter D-F

Pinhole Diameter F

Where D = distance from the exit lens and F = the focal length of

the exit lens.

Output Lenses -
The output lnses are cemented doublets corrected for negligible
spherical aberration in third order. They are fabricated to a

very high degree of sphericity thus assuring an extremely well
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collimated beam, In addition, they are corrected for chromatic
aberration so that many laser wavelengths can be used without
refocussing. They are anti-reflection coated for the 4000-7000 A

region,

Standard Components -

The beam expanders listed below include the output 1lenses, a
pinhole mount with 10 micron pinhole and a precision 1lens
translator with microscope objective input lens. This will
produce 9X__beam expansion with the 22 mm aperture lens and 18X

beam expansion with the 46 mm aperture lens.

Alignment and Adjustment for Subsequent Use (after the
preliminary adjustment is made):
1, Align and center laser beam onto the beam expander.
This can best be done by placing a paper or screen
target a few inches from the output beam and aligning
the beam for approximately maximum brightness. NOTE:
If this alighment cannot be accomplished because there
is no apparent output beam, remove output lens assembly
and follow preliminary assembly and adjustment steps
described above.
2. With the beam thus approximately aligned, final
alignment is done by minor re-adjustments in. the
pinhole position by the two micrometers, adjusting each

alternately to obtain maximum brightness. At this time



SECTION V - WARRANTY

Oriel Corporation warrants that all goods 1listed in this
acknowledgement (except consumables such as lamps, bulbs,
filters, ellipses, etc.) shall be free from defects in materials
and workmanship. In cases of defects in materials and/or
workmanship, such defects must become apparent within the
following period:

a. 21l covered products, except spare parts: one (1) year
or 3000 hours of operation, whichever comes first,
after delivery of the goods to buyer.

b. Spare parts: ninety (90) days after delivery of goods
to buyer.

The extent of Oriel Corporation's liability under this warranty
is limited to the adjustment, repair and/or replacement of the
defective part(s). During the above listed warranty period,
Oriel Corporation shall provide all materials to accomplish the
repaired adjustment, repair or replacement. Oriel Corporation
shall provide the labor required during the above listed warranty
period to adjust, repair and/or replace the defective goods at no
cost to the Buyer ONLY on condition that the defective goods are
returned freight prepaid to an Oriel Corporation designated
facility. Oriel Corporation shall provide 1labor for £field
adjustment, repair and/or replacement at prevailing rates for
such field service. :

Oriel Corporation shall be relieved of all obligations and
liability under this warranty if:

1. The goods are operated with any accessory, equipment or
part not specifically approved or manufactured or
specified by Oriel Corporation unless buyer furnishes
reasonable evidence that such installations were not a
cause of the defect, provided that this provision shall
not apply to any accessory, equipment or part, the use
of which does not affect the safety of the machine.

2. The goods are not operated or maintained in accordance
with Oriel's instructions and specifications.

3. The goods have been repaired, altered or modified by
other than Oriel authorized personnel.

4, Buyer does not return the defective goods, freight
prepaid, to Oriel repair facility within the applicable
warranty period.



. HARRANTY (continued)

IT IS EXPRESSLY AGREED THAT THIS WARRANTY SHALL BE IN LIEU OF ALL
WARRANTIES OF FITNESS OR MERCHANTIBILITY, AND BUYER HEREBY WAIVES
ALL OTHER WARRANTIES, GUARANTEES, CONDITIONS OR LIABILITIES,
EXPRESS OR IMPLIED ARISING BY LAW OR OTHERWISE AND WHETHER OR NOT
OCCASIONED BY ORIEL'S NEGLIGENCE. This warranty shall not be
extended, altered or varied except by a written instrument signed
by both parties; provided, that in the event the provision
relieving Oriel from liability for its negligence should for any
reason be held ineffective the remainder of the paragraph shall
remain in full force and effect,.

COWSEQUENTIAL DAMAGES

Oriel Corporation shall not be responsible for consequential
damages as a result of misfunctions or malfunctions of the goods
listed on this acknowledgement. Oriel's total responsibiltiy
shall be limited to repairing or replacing the misfunctioning or
malfunctioning goods under the terms and conditions of the above
described warranty.

LINSURANCE

Persons receiving goods for demonstrations, demo loan, temporary
use or in any manner in which title is not transferred <from
Oriel, shall assume full responsibility for any and all damage
while in their care, custody and control. Should damage occur
unrelated to the proper and warranted use and performance of the
goods, recipient of goods accepts full responsibility for
restoring the goods to their conditions upon original delivery,
and for assuming all costs and charges.



Before returning equipment to Oriel for repair, please call the
Customer Service Department. The phone number is (203) 377-8282.
You will be given a Return Material Authorization number (RMA),
To save time, have the Purchase Order number used to purchase the
ecuirment available before calling Oriel. Eaving this number
will insure that your eguipment will be properly processed and
greatly shorten the time required for the repair. Equipment
returned without a Return Material Authorization (RMA) may be
rejected by the Oriel Receiving Department. Equipment returned
under warranty will be returned with no charge for the repair or
shipping, Customers will be notified of repairs not covered by

warranty along with a cost for the repair, before the work is

started.
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SECTION ¥I - DRAWINGS

See the following pages.
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=i g LASER BEAM EXPANDERS — with Spatial Filtering

These Qriel Beam Expanders consist of a 15220 Spatiat
Filter Assembly (description on the previous page) with an
autput focusing lens assembly to recollimate the beam. The
input positive lenses are the Achromatic Microscope
Objective lenses listed on the previous page. Two output
lens assemblies are available. A 22 mm aperture, 80 mm
focal length output lans wiil provide expansion of 2.7 to 27X
with the input lensas listed (see table below). A 46 mm
aperture, 160 mm focal length output lens will provide
expansions of 5 to SOX. The output lenses are focussed with
a smoath, low stiction motion.

These expanders can be used to create an expanded
collimated beam or to produce an image of the illuminated

* pinhole at a distance. The diameter of this image can be
estimated as follows:

Image Diameter D-F

Pinhole Dlameter F

where D = distance from the exit lens and F = facal length of
the exit lens.

~

OQUTPUT LENSES

The output lenses are cemented doublsts correcied for
negligible spherical aberration to third order. They are
fabricated to a very high degree of sphericity thus assuring
an extremely well ccllimated beam. in addition, they are
corrected for chromatic aberration so that many laser
wavelengths can be used without refocussing. They are
antireflection coated for the 400-700 nm range.

INPUT LENSES .
A series of interchangeable achromatic microscope
objective input lenses are iisted on the previous page.

PINHOLES
Aseries of interchangeable pinholes are also listed on the
previous pages.

STANDARD COMPONENTS

The Beam Expanders listed on this page include the
output lenses shnown above, a Pinhole Mount with 10 micron
pinhole and a Precision Lens Translator with a Microscope
Objective Input Lens. This will produce 9X beam expansion
with the 22 mm aperture lens and 18X beam expansion with
the 46 mm aperture iens.

BEAM EXPANSION POWERS

.

Beam Expansion

with 15280 with 15280
| lpput Lenses 80mm focal length 160mm focai length
} 22mm aperture 46mm aperture
output lens output lens
13570 (30mm F.L.) 5X 27X
13580 (16 mm F.L.) 210X 5 X
13590 ( 9mm F.L.) 18 X 9 X !
13800 ( Smm F.L.) : 32X 16 X i
13810 ( Imm FL) 53X 27 X }

‘15380 LENS .., ..
FOCUSING SLEEVE . !

’ 15380
15790 1 INCH PINHOLE
LENS ADAPTER MOUNT

15750 MICROSCOPE
- ADAPTER, OBJECTIVE

Sy

~CENTERING LASER BEAM

.+""1/4-20 HOLE FOR OPTICAL BENCH -
© *. ROD OR MOUNTING BASE . " *:

e 15720 PRECISION
om0 U LENS TRANSLATOR 07,

15260

15230

L—__ 250 LONG BEACH BLVD., P.O.BOX 872, STRATFORRD, CT, U.S.A.08497-0372 » (203} 377-8282 T'WX 710-453-3719 —————-)

Laser Beam Expander
with Spatiai Filtering 22 mm Aperture
Laser Beam Expander
with Spatiat Filtering 40 mm Aperture

11891 |lnch Basa Mounting Kit
11892 Metric Basa Mounting kit




- @[ﬁ [='L_ SPATIAL FILTER ASSEMBLY

’he Onel Spatlal Flter Assembly is a stable precxse
optical instrument that consists of an adjustable pinhole and
a short focal length lens with adjustable focus.

The Spatial Filter Assembly filters laser beams by elimi-
nating off-axis modes and their resuitant spurious inter-
ference fringes leading to spatial noise for various laser/
holegraphic and optical data processing applications. With
an input laser beam entering the lens, the output is a well-
filtered uniform diverging beam suitable for holographic
illumination or for recoilimating in an expanded form by a
large diameter objective lens. The {/no. of the diverging cone
can be caictlated by dividing the focal length of the lens by
the diameter of the entering laser heam down to the
minimum f/no. of the lens (see ordering information below).

COMPONENTS

The 15220 Spatial Filter Assembly consist of the following
parts:

15380 Adjustable Plnhole Mount

15520 Pinhole in Adapter — 10 micron dlameter

15720 Precision Lens Transiator

15750 Microscope Objective Adapter

13598 Microscope Objective Focal length — 9 mm (20 X)

18720 PREClleN o
LENS TRANSLATOR .- -

. 13730 MICROSCOPE

18380
PINHOLE

oo . OBJECTIVE ADAPTER
P'NHOLE ) - - ENTER[NG :

IN % R - N LASER -
ADAPTER 1 AN\ | BEAM ‘-

i7
=
|
|

AWV B ¥

PINHOLES and ADJUSTMENT

The pinhoie is adjusted along the X and Y axis by two
precision anti-backiasn metric micrometer screws with 1
inch diameter handles. The pinhole is held in a comgletely
spring-loaded mcunting, The X-Y motions are smooth,
orthegonal and without piay. Available pinhole diameters are
1,5, 10, 25, S0and 100 microns. The pinholes are mounted in
a quick pullout adapter which is easily interchanged.

LENSES AND LENS FOCUSING

The lens position is adjusted along the optical (Z) axis by
means of a 2inch (51 mm) diameter outer ring (40 turns per
inch). The lens has a spring-loaded, precision, non-rotating
mounting assuring a smooth focusing with negligible
wobbie. Available lenses include Achromatic Microscope
Objectives with eifective focal lengths of 3, 5, 9, 16, and 30
mm (i.e. 60X, 40X, 20X 10X and 5X respectively).

The achromatic design of these lenses compensates for
spherical aberration and allows operation of several laser
waveiengths without refocusing. The lenses are placed in
the mount with a pullout adapter which is easily inter-
changed.

MOUNTING: You can mount the Oriel Spatial Filter
Assembly in three ways:

(1) by an optical bench rod with a 1/4-20 tapped holein the
Precision Lens Transiator or

(2) to a flat vertical face plate by an optional 15820
Mounting Flange attached to the Adjustable Pinhole Mount.
This flange is 3.50inches (89 mm) O.D. with three 0.168 inch
(4 mm) diameter through-holes an a 3 inch circle.

(3) to atable, carrier, transtator or magnetic platform with a
11891 or 11892 Base Mounting Kit, containing a 1/2 inch (12
7 mm) thick base piate. 4 precision spacers— 1,1/2, 1/4 and
1/8inch (25.4,12.7,6. 4, 3.2 mm) with appropriate screws to
fix the centertine in 1/8 inch (3. 2mm) increments. The 11891
base has slots for 1/4 inch screws on 2 inch centers, the
11892 has slots for 6 mm screws on 30 mm centers Both
have original #6 holes.

15220 Spatial Filter Assemi::ly
- . asdescribed®

115820 'Mounting Flange -
11891 . Inch Base Mounting Kit '~
.. 11892 ~Matric Base Mounting Kit

“*Note: ' Other lensaes or pinholas may be substlfured with
carmspondlng pdcn adlustmonts. .

-Z__PREC!SION PINHOLES (in Puitout Adapters) g

.. -15460 . thole in Adapter-100 Mtcron dia.
"_.,15480 Plnhole In Adapter- 50 Micron dia. .
B ,‘..15500 thole m Adapter- '25 Micron dia.’
" 15520 ¢ Pinhole in Adapter-’ 10 Micron dia.’
~7115540 . Pinhole in Adapter- 5 Micron dia..
15560 'thole in Adapter- "1 Micron dla

W REIN Other snzed pmholes :

77" on request

Por

ACHROMATIC MICROSCOPE

2.50 OBJECTIVE LENSES
ST o ' Focal | -
Part No. | Power Length! /no. Price
—_T 13570 Lens | 5X |30mm| 10
13580 Lens - -] 10X |18mm} 3
t————— 4.00 MAXIMUM ————{ 13590 Lens 20X 9mm 2
13600 . | Lens(SM.)| 40X | Smm | 1.5
15220 Spatiai Fiiter Assembliy and 11891 Base Mounting Kit 13610 Lens (S.M.} | 80X 3mm 1.2

;___ 25C1LCNG BEACH BLVC., P.O. 30X 372, STRATFORD, CT. U.S.A. 05497-0372 » (202] 277-2282 T'WX 710-453-8719 ————/




(©]={[= IR LASER BEAM EXPANDER/COLLIMATOR

Set of three input lenses for
Interchangeable beam
magnitlcation

Rods are not Inciuded

48 mm Beam Expander 3 23 mm Beam Expander

m Ditfraction limited performance at infinity focus.

= Up to 100 Watts power throughput

m Zinc selenide lenses

m Visible transmission — for alignment

m |nterchangeable input lenses —for selectable
magnification

B Low wavefront distortion —less than 1/4 wave at 10.6 u

m Qutput lens focussing for collimated or focussed beam

B Easy mounting to existing lasers or to opticai bench rods

These Oriel infrared laser beam expanders use a Galilean
telescope design with a diverging input lens and converging
output lans. The beam magnification is the ratio of the two
focal lengths. .

e g B t L SW A ST ey D e et

NEAR INFRARED SENSOR CARDS: SENSIRS

For Detection and Alignment of Lasers, Leds, Fiber
Optics and Blackbodies and other NIR Sources from
750 nm to 1.55 u. .

The SENSIRS card contains a reuseable near infrared
sensitive material that emits visible light when illuminated
by near infrared radiation. The SENSIRS emitted visible light
not only ailows detection but provides information on spatial
distribution of the beam as well. Normal daylight or room
light “charges” the sensor material in less than a minute.
Insertion of the SENSIRS card into the beam will produce
an orange or blue green “spot” indicating the beam. The
card is 2.5 x 4 jnches (65 x 110 mm) with the active area
2 x 2 inches (50 x 50 mm).

—

e T P ek T A N e e

250 LONG BEACH 8LVD., P.0. BOX 872, STRATFORD, CT. U.S.A. 06497-0872 » {203] 377-3282 TWX 710-453-8719

For 10.6 4 CO, Lasers or Other Lasers From 3to 14 i

The zinc selenide lenses used in these expanders provide
low absorption at 10.6 microns and transmission in the
visible to allow for preaiignment of a system with visiole
lasers. They are useful with lasers up {0 100 watls beam
power.

These lenses are a meniscus shape designed for minimum
spherical aberration then precision ground and polished to
produce minimum wavefront distortion. On the standard
units these lenses are antireflection coated for the 9 to 11 .
micron region. On special order coatings for other wave-
length regions can be abtained.

Twa modeis are available with output apertures of 23 mm
and 48 mm respectively. Interchangeable input lenses allow
for a choice of beam magnification factors.

IR Seam Expander (2.5, 5 and 10X)
with antiretlection coated zinc
selenida lens of 23 mm aparture, 80
mm focal length; input lens not
included. Order from below.

IR Beam Expander (5.10 or 20 X)

with antireflection coated zinc

sefenide lens of 48 mm aperture. 160
~ mm focal length. Input lens not
_included. Order from below.

IR Laser Beam Expansion Set

.. includes 16020 and 16040 expanders
" and all three input lenses to provide

2.5, 5, 10 or 20X expansion.

16020
16040

18110

DIVERGING INPUT LENSES FOR THE ABOVE

coated zinc selenide lenses mounted in 1 inch (25.4 mm)’
diameter holders.

Focal Total Beam Maqm‘(lcailon
Length Aperture | ' e with l
Modei '
mm . mm 16020 | 16040 | Na.
=32 12 2.5X sx | 16060
. =18 6 5X 10X 16080
=8 4 10X 20X 16100

OTHER ANTIREFLECTION COATINGS

The standard expanders are antireflection coated for the 9-11 micron
region. Coatings or other regions can be supplied on request. Send
for Vol. Il1 of the Oriel Catalogs.

ST e A LN TR BT A e UL TN S LA T S S S T S 1) S

: A - | Wavelength
AR <. 77"u..| Emission | Range (1)
_Modal.#__F_onn Calnr am
e (10
15991 Re chme _Q_[angg 750 t01300
.',- . (1.0“) . .
4.5982___Inansmxsme_ O.r.angn.__lS.Q_iDJ;SQQ__ -
N : Coow |
.J.S.&J.G}__;.__Bﬁﬂemi!e__alutGmen__L‘,O.m}m_
- ||_...'.-, N s (1-0“‘) ..
._15985___'£cansm|ssma _Elue-Gmen__ZSmm .
L LA (1.3u)
_1.5.&8.5_' _Bsnec:me__smﬁceem_ei

1) Peak response is at the center of the wavelength range Will:l a
“beli” shaped within +150 nm of the peak. For viewing outside
of this region, the room must be dark.

2) Emission from 15985 can be viewed only In darkened room.

3) Minimum sensitivity is approximately 0.5 mw/cm? for ail models
excapt 15985. The 15985 requires approximately 15 m W/em?!

for emission to occur. /
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|=/|_ BEAM EXPANDER DRAWINGS
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O 31(7 8) DIA. HOLES
.ON 1.88(48) B.C.

_ BEAM EXPLANDER

) . I W MTG HOLES
' \———INTERC_HANGABLE INPUT LENS 15120 Mountmg Hange L
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_ --2.33(60.4)-1\‘ _ oo T o 0.83(16)
——~1  PLANE OF 1/4-20 THREAD I ' )

A A
VIRTUAL IMAGE l

6-32 MOLES ON 1.25(31.7) B.C.
15600, 15900 or 16020 Beam Expander

0.25(3.4)——{ l—-—

1=-32 THREAD

16140 La'ser Mounting Adapter
16130 ls_ similar except for intemnal 1-32 thread

6-32 HOLES o 1.25(:1 7) a c

YA A

.[,,ﬁrl,:,,rr/gn. W T T

\\\\(&_‘-

" 2.38(60.4)

. . y .1{4-20 THREAD
R — e 50(168) '
15610, 15920 or 16040 Beam Expander * ™1 P PUANE OF V"RTUAL IMAGE

NOTE TO OEM'S AND OTHER VOLUME USERS

We have manufactured thousands of beam expanders for
laser beam scanning or long distance laser alignment sys-
tems. These can be pre-focussed and hermetically sealed for
fieid use if required. Contact us for a quotation!

&—_— 250 LONG BEACH BLVD., P.O.BOX 872 STRATFORD, CT, U.S.A.06497-0872 « {203} 377-8282 T\WX 710-452-3719 ——————-/




=i L LASER BEAM EXPANDER/COLLIMATOR

Set ot three input lenses for
interchangeable beam
magnification.

Rods are not Included.

48 mm Beam Expander | I: 23 mm Beam Expander i

Usabie from 190 nm to 1.5 u — with fused silica lenses

High power throughput

Selectable beam magnification — with interchangeable
input lenses

Qutput lens focussing — for coilimated focussed beam
Easy mounting — to existing lasers or to optical bench
rods .

These Oriel laser beam expanders use a Galilean tele-
scope design with diverging input lens and converging
output lens. The beam magnification is the ratio of the two
focal lengths.

These expanders with fused silica lenses are useful from
180 nm in the ultraviolet to 1.5 microns in the near intrared.
The lenses are singlets designed for minimum sperical
aberration then precision ground and polished. The
standard lenses are uncoated. Broad band or narrow band
anti-reflection coatings can be supplied on request. See Vol.
111 of the Criei Catalogs for information on coatings.

The output lenses can be focussed with a smooth, low
stiction motion and locked in place with a set screw. Two
models are available with output lenses of 23 mm aperture
and 80 mm focal length and 48 mm aperture and 160 mm
focal length. Interchangeable input lenses ailow fora choice
of beam magpnification factors.

*NQTE: If operation in the ultraviolet is necessary order the
axpanders with fused silica lenses listed on this page. For
visibie use only the expanders on the following page with
doublet glass lenses have improved abberration and coliima-
tion characteristics. .

For Ultraviolet— Visible— Near IR Lasers

15600 UV Near IR Beam Expander
) (5.10 or 20X) .
" "with Fused Siiica Qutput lens ot 23
mm aperture, 80 mm focai length.
- Input lens not mcluded Grder from
© 7 below.
-15610 UV-Near IR Beam Expander
- (10,20, or 40X) .
with Fused Silica Qutput lens of 48
mm aperture, 160 mm focal length.
Input lens not included Order from
: below .

DIVERGING INPUT LENS FOR THE ABOVE
Fusea Silica lenses mounted in 1 in. (25.4 mm) diameter holders.

o . Beam Magniflcation
Focat Totaj
Length Agerture with with Madet I
mm mm 15600 15610 No.
-16 mm 11, .8 . 85X 10X 15620
-8mmtl . | 4 10X 20x 15630
- 4mmil - 25 - 20X 40X 15640
) i !
15650 UV Near IR Laser Beam

Expanaer Set. .
. inctudes 15600 ana 15610 expanders
- and all three input lenses to provide 5,
) 10, 20 or 40X expansion
16120

Input Mounting Flange
*16140 Laser Mounting Adapter
with 1 inch—32 external thread for
_ Oriel Lasers.
*16130 Laser Mounting Adapter
with 1inch — 32 internal thread
- *16150 Laser Mounting Adapter

) with /4 inch — 32 external thread
*These adapters provide a £2 mm lateral adjustment.

ANTIREFLECTION COATINGS

Broad Band Antiretflection Coating The reflectivity from about
4% to 1.5-2% per surface over a wavelength region of £20% of the
center wavelength. Specify wavelength region.

Narrow Band Antireflection Coating provides about 1/4% per surface
reflectivity over a narrow wavelength band. Specify wavelengtn.

K——— 250 LONG BEACH BLVD., P.0. BOX 872, STRATFORD, CT, U.S.A. C§497-0872 « (203) 377-8282 TWX 710-453-8713 —-———J
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SPECIFICATIONS

*Maximum Lens Thickness !

Range of Travel !

|

! I
. ) .
le wh Resolution

: Lens Diameter i Aperture ! at edge of aperture a;ile:fnzt\:r ;:s.v:.a E

: 2 inen H 1.7 incn ' 0.5 incn 172 incn i ~ 20 gincn

i (50 mm) ! (44 mm) ! (13 mm) : (6 mm) ' (0.5 um)
' $inca ; 3.75incn 1 1.0 inch ' 3/4inch i 20 u inch

(100 mmy) ! (95 mm) ' (25 mm) 5 (13 mm) ' (C_J_.S_u_rp_)___
i §inch i 3.75 inch | 1.5 incn i 1incn ! 20 uinch
d (150 mm) I (146 mm) (38 mm) I (19 mm) ] (0.5 xm)

17371 Lens Centering Mount — 2.inch
Base mounted for use on surfaces

with 1/4-20 hoies on 2 inch canters

17372  Lens Cantering Mount—2 inch
| : Base mounted for use on surfaces with
i _ M6 holes on 50 mm centers

17330 Lens Cantering Mount — 2 inch
with out base for bencn rod mounting
with 1/4-20 tapped hole.
Special Adapter Set: Two plate
aaapter
for any diamater opuc up to V.44 inch
(11 mm) thick. Specify diameter
of optic.

14520

SINGLE FIBER OPTIC MOUNTS

18910 Single Fiber Vacuum Chuck
tor 2.0 in. (S0.8 mm) mounts This

125 to 500 microns (.005-.02Q in.) An
i external vacuum pump is required.

i 18915 Single Fiber Collet Chuck

For 2.0 in. (50.8 mm) mounts. The
single fiber is heid on a collet whose
jaws are adjustabie from 125 to 760
microns (.005-.030 in.)

Precision Single Fiber Chuck

tor 2.0 in. (0.8 mm) mounts.

Holds fibers trom 10 to 500 microns
(.0004-.020 in.)

18916

17381  Lens Centering Mount — 4 Inch
Base Mounted tor use on surfaces
with 1/4-20 holes on 2 inch centers
Lens Centering Mount — 4 inch
Base Mounted for use on surfaces
with M6 holes on 50 mm centers
Lens Cantering Mount —~ 4 inch
without base for Opticai Bench Roa
Mounting with 1/4-20 tapped hoie.

17382

17340

17391 Lens Centering Mount — 6 Inch
Base mounted tor use on surtaces
with 1/4 inch tapped holes on

2 inch centers

Lens Centaring Mount — 6 inch
Base Mounted for use on surfaces
with M6 holes on S0 mm centers
Lens Centering Mount

without base for optical vench rod
mounting with 1/4-20 tapped hole

17392

17350

; 233 LCMQ 2EACE BLYIT. Q. EOX 3T STRATACRC, CT U.8.A. 03237

vacuum cnuyck hotds single fibers from

14350

18834

PRECISION CENTERING MOUNT—2 INCH AND ACCESSORIES
LENS ADAPTERS FOR 2 INCH MQUNTS

14540 1inch Seif-Cantained Adapter

with threaded retaining ring for 1 inch
{25 mm) aia. optics up to 0.38 inch
(9.5 mm) thick. Aperture is 0.75 inch
(18 mm)

1.5 inch Self-Contained Adaoter

with threaded retaining ring for 1.5
incn (or 37.5 mm) dia. optics uo te 0.5
inchies (13 mm) thick. Aperture is 1.25
inch (32 mm)

15 mm Adapter Set: Two piate .
adapter

for 15 mm ootics up to 0.38 inches

(9.5 mm) thick.” Aperture is 13 mm.

Microscope QObjective Holcer

Standard microscope objective threads
are located in the center of this 2.0 in.
(50.8 mm) diameter plate.

14550

18900

PRECISION PINHOLES MOUNTED IN 2.0 IN. (50.8 MM)
DIAMETER DISCS

18890 100 Micron Pinhole

18892 50 Micron Pinhole

25 Micron Pinhole

10 Micron Pinnhole

S Micron Pinhole

1 Micron Pinhole

18895
18896
18897

PRECISION CENTERING MOUNT—4 INCH AND ACCESSORIES

LENS ADAPTERS FOR 4 INCH MOUNTS

14680 3 inch (or 75 mm) Adapter Set:

Two plate set to mount 3 inch (or 75
mm) optics up to 0.875 inches (22
mm) thick

Soecial Adapter Set

Two plate set for any diameter optics
up to 0-875 inches (22 mm) thick.
Specity diameter of optic.

14690

PRECISION CENTERING MOUNT —6 INCH AND ACCESSORIES

LENS ADAPTERS FOR 6 INCH MQUNTS

17820 S5 inch (or 125 mm) Adapter

Two plate set to mount 5 inch (or 125
mm) optics up to 1.375 inches (35
mm) thick

Special Adapter Set

Two piate set to mount any diameter
optics up to 1.375 inches (35 mm)
thick. Specify diameter of optic.

17380

-C57T2 # (2521277322

Vi T10-453- 3"-‘.—————-/
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=i L_LENS MICROTRANSLATOR AND PINHOLE MOUNT

15380 Adjustable Plnhole Mount
with Plnhole

ADJUSTABLE PINHOLE MOUNT

This pinhole mount provides smooth precision micro-
meter adjustments about two orthogonal axes perpendicular
to the optical axis. The range of travel is 3/16 inch. Various
size pinholes from 1 to 100 microns are available. These are
permanently mounted in separate puilout adapters designed
for rapid interchange.

These pinhole mounts are useful to build a spatial filter or
laser bean expander. They can also be used to create a
precision adjustable “artificial star” orin front of a detector or
they can be used to scan small images.

This pinhole mount can be mounted by:

1) An optical bench rod as shown

2) To a face plate with the three holes provided

3) Directly to a 15720 Precision Lens Translator to form a
Spatial Fiiter.

xxxxx

RGO
S0

XX

XX
RO

0.188 DIA. HOLES
ON 1.888 8.C.

_ o)
:
| .
& i1 .
I \——1/4-2omnsm

g L—zooom __‘ MTG HOLE

! ——3.06

i3 v e el
0

q_(6§ I

0.75

15380 Adijustable Pinhole Mount
- without pinhole -

Pinhole (in adapter) for the Pinhole Mount
15460 100 micron pinhote  ~

15480 50 micron pinhole

15500 2S micron pinhole ~

15520 10 micron pinhole

15540 S micron pinhoie

15560 1 micron pinhole

For motorized versions see page 216

k—__— 250LOMG 3EACH 2L/T

(31, ZOKITLETRAATFORD, CT, U.S.A. C5437-0272

5750 Mlcroscopo Objective Leni :
E"‘N"" Adapter wnh Oblectlve &

o34 catT
LENS MICROTRANSLATOR

This is a high precision focussing lens mount allows very
fine focussing in one direction with negligible wobble,
ratation ar play. ltis particularly usetul for short focal length
lenses such as microscope objectives where smail amounts
of rotation or wobble cause erratic image movements.

The lenses are mounted from a siide in adapter which can
be coarsely positioned then held with a set screw. 3/16 inch
(4.8 mm) fine focussing travel is then driven by alarge 2inch
(51 mm) diameter knurling ring.

This Lens Transiator can be mounted:

1) to an optical bench rod as shown

2) To a 15380 Pinhole Mount with 3 tapped holes
3) By (3) 6-32 holes on end

4) By optional 15820 mounting flange

Choose a lens adapter and lenses below:

e

v
S G e WA

A
- Ao
e s

: 0.16 DtA. oan 3.00 B.C.
Clr. for 0,14

. 6=32 Mtg. Hole
' on 1.686 B.C.

-

-4
4

-

% & B
. AY
: \ 2N ¥ e ————— A
e Y |
: VoL 1.625 2.08
i rOE (41.2) (52.3)
)
| o/ Fstm i SR
1 / -
. Q// 5 .L_
—— o
‘ 1/4-20 Thread
3.50 0.57
(88.9) _I" 114.4)
0.25— [+—12.75 —
. {8.38) {89.8)

Lens Microtransiator

without lens adapter

Microscope Objective Lens Adapter
for standard objectives

Mounting Flange -

15720
15750
15820
MICROSCOPE OBJECTIVES
This series of achromatic objective provides 5X to 60X

magnification. The numerical aperture and power are
inscribed on each objective

Effective . l
| Model Facal :
i_ No. Power | Length (mm) N.A.
33570 } 5x 30 at |
; 13580 j 10x 16 0.33 |
i 13580 | 20x 9 05 |
i 13600 | 40x 5 0.67 |
I 13610 | 60x | 3 | 08 ! |

a12007 3772232

-l

l
{
i
|

S TIT-433-2T0 __————-/

~
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(©)={/= L, LASER BEAM EXPANDER/COLLIMATOR

For Ultraviolet— Visible — Near IR Lasers

Set of three Input lenses for
interchangeable beam .
magnification.

Rods are not included.

48 mm Beam Expander 23 mm Beam Expander

® Usable from 190 nm to 1.5 u — with fused silica lenses

High power throughput

M Selectable beam magnification — with interchangeable
input lenses

® Qutput lens focussing — for collimated focussed beam

B Easy mounting — to existing lasers or to optical bench
rods .

These Criel laser beam expanders use a Galilean tele-
scope design with diverging input lens and converging
output lens. The beam magnification is the ratio of the two
tocal lengths.

These expanders with fused silica lenses are useful from
180 nm in the ultraviolet to 1.5 microns in the near infrared.
The lenses are singlets designed for minimum sperical
aberration then precision ground and polished.” The
standard lenses are uncoated. Broad band or narrow band
anti-reflection coatings can be supplied on request. See Vol.
11l of the Oriel Catalogs for information on coatings.

The output lenses can be focussed with a smooth, low
stiction motion and locked in place with a set screw. Two
models are available with output ienses of 23 mm aperture
and 80 mm focal length and 48 mm aperture and 160 mm
focal iength. Interchangeable input lenses aliow fora choice
of beam magnification factors.

*NOTE: !f operation in the ultraviolet is necessary order the
expanders with fused silica lenses listed on this page. For
visible use only the expanders on the following page with

doublet glass lenses have improved abberration and collima-

tion characteristics.

15600 - UV Near IR Beam Expander
] (5,10 or 20X) .
" with Fused Silica Output tens ot 23
- mm aperture, 80 mm focal length.
Input lens not included. Crder trom
S - L below.
15610 UV-Near IR Boam Expander
(10, 20, or 40X) .
with Fused Silica Output lens of 48
mm aperture, 160 mm focal length.
Input lens not included. Order from
: below .

DIVERGING INPUT LENS FOR THE ABOVE
Fused Silica fenses mounted in 1 in. (25.4 mm) diameter holders.

: . : Beam Magnification
Focal Total

Length Aperture with | with Model |
mm mm 15800 15610 \

-16 mm 1.1, ] . 5X 10X 15620

- B mmfl 4 10X 20X 15630
- 4mmil - 25 20X 40X 15640
. !

15650 UV Near IR Laser Beam
Expanaer Set. .
includes 15600 ana 15610 expanders
and all three input lenses to provide S,
) © 10, 20 or 40X expansion
16120 Input Mounting Flange

*16140 Laser Mounting Adapter
. with 1 inch—32 external thread for
. Oriel Lasers. :
*16130 Laser Mounting Adapter
with 1 inch — 32 internal thread
- *16150 Laser Mounting Adapter
.- with 3/4 inch — 32 external thread

-“l_’hese adapters provide a =2 mm lateral adjustmeant.

ANTIREFLECTION COATINGS

Broad Band Antireflection Coatlng The reflectivity trom about
4% to 1.5-2% per surface over a waveiength region of +20% of the
center wavelength. Specify wavelength region.

Narrow Band Antireflection Coating provides about 1/4% per surtace
reflectivity over a narrow waveiength band. Specify wavelength.

L—— 250LOMG BEACH BLVD., P.O.BOX 872, STRATFORD, CT, U.S.A.C6497-0872 * [203] 377-8282 TWX 710-453-8715 ————-—/
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Please read these instructions completely before
operating this equipment.

If there are any questions or problems regarding
the use of this equipment, please contact:

ORIEL CORPORATION
250 Long Beach Boulevard
Stratford, CT 06497-0872
Phone: (203) 377-8282
Fax: (203) 378-2457

- or -
ORIEL S.AR.L. ORIEL SCIENTIFIC, LTD.
9 Avenue De Laponie 1 Mole Business Park
Z.A. De Courtaboeuf P.O. Box 31
91940 Les Ulis Leatherhead
France Surrey KT22 7AU
Phone: 01-69-07-20-20 England
Fax: 01-69-07-23-57 Phone: 0372-378822

Fax: 0372-375-353
- or -

The representative from whom this equipment was purchased.
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l. INTRODUCTION

Models 71130 and 71140 Thermopile Detector Heads hold, respectively, thermopiles
mounted in TO-5 cans or TO-8 cans. Each thermopile detector sits in a socket so that
its sensitive surface can be irradiated through a threaded opening in the front of the
detector head. This opening may have a window to protect windowless detectors from
air currents and atmospheric contamination.

The BNC connector on the back plate carries the signal produced by the thermopile.
The front of the detector head has a 1-1/2" flange that will hold a wide range of

accessories, such as filter holders, and shutters. A 1/4-20 tapped hole allows rod
mounting. : :
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ll. DETECTOR INSTALLATION

If the thermopile detector is not already installed in the head, install the detector as
follows (see Figure 1): :

1.

Remove the three screws (8) holding the rear plate in place and slide the socket
board assembly out of the housing.

Remove the two long screws (9), on the rear plate, which hold the assembly
together. (These pass through the pairs of spacers to the front plate.)

Plug the detector into the sockets as shown in Figure 2. (Use the diagram
which applies to the model used.) :

Place the front cover plate (3,10) over the detector and see if it contacts the
front spacers (7). [f not, note how far it is from the spacers. Remove the
detector and cut this amount off each of the detector pins.

Replace the detector in the socket and reassemble the inner assembly. Tighten
the two long screws securely through the circuit board and spacers to the front
panel.

Place the inner assembly back in the housing and fasten it in place with the
three screws.

It applicable, place a 10mm diameter window in the opening of the front plate,
ahead of the detector. Hold it in place with the retainer ring. (13).
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lll. OPERATION

The thermopile’s output is a low voltage, self-generated dc voltage. Therefore, you will
need a sensitive voltmeter or multimeter (sensitivity of 10 microvolts or less) to
measure the voltage. Because the voltages are so small, the best way to get accurate
measurements is to take a series of measurements with the radiation blocked and
unblocked and then compute the average.

To set up the thermopile detector head:

1.

2.

Connect the voltmeter or multimeter to the BNC connector on the detector head.

Place the detector head so that radiation from the source falls Bn the detector
head.

Arrange the source and the detector head so that you can interrupt the
radiation, using either a sheet of opaque material or Oriel's model 71430 shutter.
The shutter is convenient if the detector head is solidly coupled to the
experimental setup, or if you are making many measurements.

To take voltage measurements:

1.

2.

Close the shutter; i.e., block the radiation.

Wait about 30-60 seconds and check the voltage after the voltmeter has
reached its minimum reading.

Open the shutter; i.e., unblock the radiation.

Wait about 30-60 seconds again and check the voltage after the voltmeter has
reached its maximum readnng

Repeat steps 1-4 three to five times.
Average the readings for closed shutter voltage.

Average the readings for open shutter voltage.
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8. Compute the difference of the two averages. This is the voltage signal which
is proportional to the radiant power falling on the detector, V,.

9. To compute the radiant power in watts, lelde the result of step 8 by the
detector’s responsivity in volt/watt, R,.

W=V/R,

10. To compute the irradiance on the detector, divide the result of step 8 by the
detector area (in square centimeters), A,.
H=W/A,

NOTE: Since the figures for responsivity are approximate, the radiation values will
also be approximate. These measurements will be satisfactory if you need only
relative values. If you need more accurate results, calibrate the thermopile against
a detector with known responsivity.
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SECTION IV - WARRANTY

Oriel Corporation warrants that all goods described in this manual (except consumables
such as lamps, bulbs, filters, ellipses, etc.) shall be free from defects in material and
workmanship. Such defects must become apparent within the following period:

1. All products described here, except spare parts: one (1) year or 3000 hours of
operation, whichever comes first, after delivery of the goods to buyer.

2. Spare parts: ninety (90) days after delivery of goods to buyer.

Oriel Corporation’s liability under this warranty is limited to the adjustment, repair
and/or replacement of the defective part(s). During the above listed warranty period,
Oriel Corporation shall provide all materials to accomplish the repaired adjustment,
repair or replacement. Oriel Corporation shall provide the labor required during the
above listed warranty period to adjust, repair and/or replace the defective goods at no
cost to the buyer ONLY IF the defective goods are returned, freight prepaid, to an
Oriel Corporation designated facility. If goods are not returned to Oriel Corporation,
and user chooses to have repairs made at their premises, Oriel Corporation shall
provide labor for field adjustment, repair and/or replacement at prevailing rates for
field service, on a portal-to-portal basis.

Oriel Corporation shall be relieved of all obligations and liability under this warranty if:

1. The user operates the device with any accessory, equipment or part not
specifically approved or manufactured or specified by Oriel Corporation unless
buyer furnishes reasonable evidence that such installations were not a cause of
the defect. This provision shall not apply to any accessory, equipment or part
which does not affect the safe operation of the device.

2. The goods are not operated or maintained in accordance with Oriel's instructions
and specifications.



71130-M

Thermopile Detector Head
Instruction Manual
Revised 05/16/90

Page 11

WARRANTY (continued)

3. The goods have been repaired, altered or modified by other than Oriel
authorized personnel.

4, Buyer does not return the defective goods, freight prepaid, to Oriel repair facility
within the applicable warranty period.

IT IS EXPRESSLY AGREED THAT THIS WARRANTY SHALL REPLACE ALL
WARRANTIES OF FITNESS AND MERCHANTABILITY. BUYER HEREBY WAIVES
ALL OTHER WARRANTIES, GUARANTIES, CONDITIONS OR LIABILITIES,
EXPRESSED OR IMPLIED, ARISING BY LAW OR OTHERWISE, WHETHER OR
NOT OCCASIONED BY ORIEL'S NEGLIGENCE.

This warranty shall not be extended, altered or varied except by a written document
signed by both parties. If any postion of this agreement is invalidated, the remainder
of the agreement shall remain in full force and effect.

CONSEQUENTIAL DAMAGES -

Oriel Corporation shail not be responsible for consequential damages resulting from
misfunctions or malfunctions of the goods described in this manual. Oriel's total
responsibility is limited to repairing or replacing the misfunctioning or malfunctioning
goods under the terms and conditions of the above described warranty.

INSURANCE -

Persons receiving goods for demonstrations, demo loan, temporary use or in any
manner in which title is not transferred from Oriel, shall assume full responsibility for
any and all damage while in their care, custody and control. If damage occurs,
unrelated to the proper and warranted use and performance of the goods, recipient of
the goods accepts full responsibility for restoring the goods to their condition upon
original delivery, and for assuming all costs and charges.
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SECTION V - RETURNS

Before returning equipment to Oriel for repair, please call the Customer Service
Department at (203) 377-8282. Have your purchase order number available before
calling Oriel. The Customer Service Representative will give you a Return Material
Authorization number (RMA). Having an RMA will shorten the time required for the
repair, because it ensures that your equipment will be properly processed. Write the
RMA on the returned equipment’s box. Equipment returned without a RMA may be
rejected by the Oriel Receiving Department. Equipment returned under warranty will be
returned with no charge for the repair or shipping. Oriel will notify you of repairs not
covered by warranty of the cost of the repair before starting the work.

Please return equipment in the original (or equivalent) packaging.':' You will be
responsible for damage incurred from inadequate packaging, if the original packaging
is not used.

Include the cables, connector caps and antistatic materials sent and/or used with the
equipment, so that Oriel can verify correct operation of these accessories.

ECTION VI__PARTS LIST/DRAWINGS

See pocket on back cover for parts list and catalog information.



ORIEL CORPORATION ASSEMELY PARTS LIS.

ASSEMBLY PART NO. 7113 & 7114 -1=7113 DWG/SCHEM NO. P/L REV | REV DATE REL FOR PRODJ] IPO NUMBER |
NAME DETECTOR HOUSING -2=7114 7/13-3-/]000 : '9-/9:80
ITEM | SCHEIM | DWG | ORIEL PART NO. OR ' QTY/ASS'Y P.0. | VENDOR/MATL ¢+ MACHIN
M. | pes |sz | oWwG. Mo, DESCRIPTION 1 TaT-3F4] verom NO lcl"og ﬁ_i,’i'f,’ lCMT
0OST
1 B | 7113-2-1005 MAIN HOUSING 1} 1
2 B | 7113-2-1006 REAR PLATE 11
3 B | 7113-2-1007 FRONT PLATE 1|o
4 A | 7113-1-1100-1| P.C. CARD ASSY 1|0
5 10-10-010 B.N.C. CONN'R 1{1
6 20-50-033" SPACER, 3/4 212
7 20-50-032 SPACER, 5/8 212
8 SCREW #6~32 x X LG, B.H 3|3
9 SCREW #4-40 x 1 5/8 LG B.H | 2|2
. . | RS P
LIy f
10 B | 7114-2-1007 | FRONT PLATE 01 [)I,I;!EE"”NG
. o J2IA 17
FOR prge, !
11 A | 7113-1-1100-2| PC CARD ASSY 0 REREL: -
PO+ 5[(7LN NLL
- SOCKET SET SCREW, 6-32x3/16% | 3 \Q"‘%
13 B [ 7111-2-1007 RING RETAINER 11
14 © 60-30-030 | LUG Il
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ASSEMBLY PART NO. 7113-1-1100- DWG/SCHE¥ NO, P/L REV |REV DATE REL FOR PROD| IPO NUMBER
NAME THERMOPILE CIRCUIT BOARD 9113 1~1 100 A 8_59.7%
ITEM | SCHEM | DWG | ORIEL PART NO. OR } QTY/ASS 'Y P.O. | VENDOR/MATL  + MACHI
NO. pEs | sz DWG. NO. DESCRIPTION 1 21-3Fa] VENDOR NO UNIT  JCOST/ | UNIT
COST |assYy | cosT

1 7113-1-1102 PC CARD 111

L—I
2 * 10-50-024 | LEAD SOCKET PINS @ 373
3 -1 10-50-043 SOCKET PINS <ED 0|5

* ONLY INDIVID

UAL PINS REQUIRED, REMOVE

FROM LEAD CA

RRIER TO INSTALL,

ENGINEERING

PRINT -
FOR RFFERENIAE o~y

=< ONLY
P-%Q_T R{E_/_\_A_ﬁg&;
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For Radiation Measurements From the UV to FAR IR
- In the past, thermopiles were hand made from very fine
unsupported wires. Rugged models were insensitive and
slow, while the sensitive models were delicate and expen-
sive. Oriel Thermopiles use thin film technology to produce
the junctions. More junctions can be packed into the active
area, and the devices are rugged and reliable. The proprie-
tary black coating is spectrally neutral from the UV through
the IR. These thermopiles operate at room temperature, and
can be used for measuring steady or slowly varying signals.
CHOOSING THE PROPER DETECTOR
Detector Size
¢ The 2 x 2 mm detectors are for most general purpose
_ applications.
B Broad spectral response: 0.2 to 50 microns * The 0.8 x 2 mm detectors are for imaging an elongated
B Rugged thin film construction for high source such as a monachromator siit,
il . i nse
reliability The 6 mm diameter detectors have a uniform respo
- over the central 5 mm diameter. This is particularly
B Excellent long term stability useful for measuring the total power of a laser or
B Interchangeable windows ' focused beam.
B . Room temperature operation 100
B Self-generating voltage - no bias required 2 So——a=
B Noise behavior ideal for DC or low frequency w S Io?al i
operation z N
Complete detector housing availabie 5 . 100ms RALL
10 e = ——
OPERATION - e
The classic thermopile is an array of junctions of dissimilar E X ‘X
metals connected in series. Alternate (hot) junctions are g
blackened and/or attached to plates to increase their effec- . %P},
tive area; the remainder are cold junctions maintained at 1 10 107 10
ambient temperature. Radiation absorbed by the hot junc- FREQUENCY (Hz)
tions increases their temperature relative to the cold junc-
tions and an emt is produced. Since the conversion process Fig. 1 Typical Responsivity of Thermopile Detectors
is strictly thermal, only the absorption characteristics of the with fast response coating.
blackening material affects the wavelength response.
SPECIFICATIONS/ORDERING INFORMATION
- ]
Interchangeable Windows ,
10 mm diameter by 1 mm thick for use in the -
Detector Mounts or Housings. (See page 328.)
3810 Fused Silica Window 3813 KRS-5 Window
3811 Calcium Fluoride Window: . seesemsrmeamsessisnnsenens 3814 Irtran 2 Window
3812 Potassium Bromide Window: ---ccsveermerracaaneenna 3815 Silicon Window
Detectors —
Detector Number Maximum DC
Area Surface of hot Irradiance | Responsivity D’ NEP
(mm x mm) Type Window | Junctions | (W cm?) (VIW) (cm Hz"2W) | (W Hz/"")___
2x2 Black None 48 0.1 9-16 2x 108 109
2x2 Fast KBr 48 0.1 9-16 2x10° 109
2x2 Fast KRS-5 48 0.1 9-16 2x 108 10
08x24 Black* Black! 20 0.1 6-10 1.7 x 108 109
6 mm diameter Black® Black' 75 0.1 3-5 1x 108 5x10°
For faster response in these sizes contact Oriel Applications Engineers.
e Wb eI RS S L AR T S MANTL S I AR SO AN P e T AR
326 EZ ,;A‘—" -'"‘_ 'g_%%-i' TV, ; 3 Tg@?i&%l H




Detector Black Coating WINDOW CHARACTERISTICS (1 mm thick)

Two types of black coatings can be applied to the active

element: Usable Approx. :

« The Stable Black Coating is an organic paint which is Spectral | Transmittance | Water Atfected
absorptive from 0.2 to beyond 50 um, but with slightly Material Range | in Range | Solubility by
reduced absorptivity from 1 to 15 um. (Fig 2.) Ther- ateria (um) (%) (100 g) | Humidity
mopiles with this coating can be used without windows R 0.20-3.5 93 0 No
or with interchangeable windows to reduce the effects - Fused Silica .
of air currents. Our housings have holders for our 10 Calcium 0.13-11 94 0.0017 No
mm diameter 1 mm thick windows. The window trans- Fluoride (CaF))
mission may influence the spectral response. Potassium 0.25-26 K] 535 Yes

o The Metal Oxide Coating also has a uniform and Bromide (KEr)
broadband response. A thermopile with this thin coat- KRS-5 0.60-40 74 0.05 No
ing has a response time which is 2 to 3 times faster Intran 2 (ZnS) 2.00-13 3 0 No
than a similar thermopile with the paint coating. Since
the metal oxide is attacked by the atmosphere, detec- See page 445 for transmittance curves tor these materials.
tors with this coating have permanently sealed win-
dows.

See page 445 for window transmittance. 0.08 13 To 008 @ 70
DETECTOR PLANE TETECTOR PLANE ——
TO READ OUT THESE DETECTORS 0.18 Lo—n—

The output signal is a self-generated voltage. ' | _-| “ I—_ . ~_

For D.C. operation, use a microvoltmeter. You can esti- (S
mate the sensitivity required of the microvoltmeter from the oz N _‘1‘
power incident on the thermopile and the tabulated respon- .
sivity. The readings will drift if the temperature of the detector I
casing and cold junction change. You should shutter the v .
beam to prevent it from warming the detector. Only open the an "M
shutter to read the signal level. I '

Gast

(=)

100 : (=) s GROUND
P — g -
/_\':/ T T— 0.41 g:sl) )
I~ Ve (10.3) . "
SN STABLE BLACK COATING } >
METAL OXIDE 7104

T101/7103/7108/7109

[
o

Fig. 3 Thermopile Detectors. See page 328 for
Thermopile Detector Housings.

10 20 30 40 50
WAVELENGTH (ym)

% COATING ABSORPTION

Fig. 2 Absorptivity of our Thermopile coatings.

Time Detector Only Detector in Housing
Resistance Constant Case Model Price Model Price

(kQ) {ms) Type No. No.

6-15 100-250 TO-5 7101 71775

6-15 50-100 TO-5 7108 71776**

6-15 50-100 TO-5 7109 nrr

1-5 300 TO-5 7103 71778**
18-35 800-1400 TO-8 7104 71779




THE ORIEL
3 VOLUME CATALOG

DON'T BE
WITHOUT IT!

The three volume set of catalogs contain over 800 pages of
products and technical reference material for the electro optical
research industry. In order to ensure that you continue to receive our
most recent set as well as the latest updates on new products,
please fill out and mail us the enclosed postage paid reply card.

VOL |

This 250 page volume is the reference source for your hardware
needs. Optical tables, benches, mounts, and precision positioning
equipment are described in full detail.

VoL i

This catalog contains over 400 pages of technical data, applica-
tions, and descriptions on light sources including HeNe and Diode
lasers, monochromators and spectrographs, detection systems,
computer controlled data acquisition systems, fiber optics, and other
research products.

VOL Il

This volume is dedicated to optical components. It contains a com-
prehensive line of lenses, filters, mirrors, windows, beam splitters,
prisms, polarizers, retardation plates, and coatings.

Don’t Delay...
Fill out reply card & mail today!

NO POSTAGE
NECESSARY
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UNITED STATES

PERMIT NO. 26 STRATFORD, CT

BUSINESS REPLY MAIL

FIRST CLASS
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Please send me the following: .
I work in these areas: s3] Development or manufacture 1 use or may use:
100 ] Oriel 3 Volume Catalog Set 20 (] Astronomy of semiconductor, thin/thick 5o [] Optical tables/benches
[ Voll Tables, Benches, Optical Mounts, 23[.] Holography film circuitry microwave s1 [] Optical mounts
Micropositioners 26 [ ] Optical communications devices 62 L] Micropositioners
[J Vol Il Light Sources, Monochromators, 20[] Integrated optics s6 L] UV curing s8 (] Precision motorized drives
Detectors, Spectroscopic Systems s2[] Laser system development 59 [] Graphic Arts 71 [ Lasers
ID] ;ol m OptltI:EaI Flllters a:? Components 35 ] Spectroscopy 60 Other: 7 C] Arc lamp sources
1o xXposure Equipment 1or 3s [ Photobiolo : 77 (1 Monochromators/Spectroscopy
- gh?tog'hoglfiph)é ol al Photochemgi’gtry ::I»I:c])r::)(a)t:glz)ensr: w::g%n%tgs; 78 (] Detectors
"3 olar simulator Latalog 44 [] Solar simulation ) PN i i
16 (] Precision Motion Control Catalog ) 8o (] 190-320 nm 101 1.2-3 p so[] E!ger opt!cs—b_uncljle§
(This is included in Vol | of the 3 Volume Set above) a7[J Microscopy ) 92[] 320-400 nm 104 3-15 p. 83 L1 Fiber optics—single fibers
19 (] Honeycomb Tables Catalog s0 (] Machine vision/robotics 95 [] 400-700 nm 107[] over 15 u 84 L[] Filters, lenses, mirrors

My applicationis: [JIMMEDIATE [JWITHIN 90 DAYS [JFUTURE

NAME _ TITLE

ORGANIZATION MAIL DROP

ADDRESS

CITY/STATE/ZIP TELI ]

Please fill out in full. Thanks!



