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Continuing Education Units (CEU)
Available for SPIE Short Courses

Implementation Date: Beginning with its 1994 San Diego Symposium, SPIE will offer
Continuing Education Units (CEII) for all of its short courses.

Standards: SPIE is an approved User Member of IACET, The International
Association of Continuing Rlucation and Training and has agreed to follow
the standards that have been set by this organization. The mission of IACET

is to promoæ and advance quality continuing education and training. SPIE, like other User
Members, is committed to developing educational experiences which have a clear purpose, result
from ca¡eful planning, are aught by quatified instructors and which a¡e routinely evaluated. A
co,py of IACET's guidelines are availablè from SPIE upon request.

Definition of CEU¡ Continuing Education Units (CEUs) were created ¿rs a way to document
noncredit work in specifically developed activities for adult learners in a variety of disciplines.
One CEU is defined as 10 contact hours of particþation in an organized continuing education
experience. One futl-day course equals .65 CEU (deducting scheduled break and lunch times).
A half-day course equals .35 CEU (deducting one-half hour break).

Requirrcments for CEU Award: Students must be present for the entire short course, must
complete the evaluation form provided, and must return the form to SPIE within 30 days of the
course presentation

Certificate of Attendance: SPIE will prepare and send a personalized Certificate of Attendance
listing the title and date of course, CEUs earned, and student name for each student requesting
CEUs and fulfilling the requirements listed above.

Permanent Records: SPIE will maintain a permanent record of all CEUs earned for each
student. These records will be available upon request to the student only. To obtain a copy of
your records call SPIE's Education Services Department at206/676-3290.
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Presentation of CEMOT

1 .  I n t r o d u c t i o n
- Leica
- Cemot
- Mounting and Cementing Technology
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3 .

4 .

5 .

MateriaSelection

MateriaData Catalogue

Properties of Ad hesives

Environmental Testing of Selected
Materials and Elements

Discussion6 .
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Product groups, Leica AG

Geodesy

, 0ptoelectronic theodolites and
total stations

. Electronicd¡stancers
a

a

Data acquisition and software
Levels and plummets

Microscopy

a

a

a

a

Stereomicroscopes
0 pe rating tnic ro s c opes
Macroscopes
Ph oto m i c r o E r a ph i c sysfenls

2.t.8 - x.92

Special prcducts

. 0ptoelectronicsensors,
sub-assemhlies and instrumenß

a

a

Plotte¡s

, Precision cutter/plotters
. Laser plotters

Night-vision devices
Military survey stat¡ons

. Aerialcameras

. Photographic interpretation
sysfenls

Ph otog ramm etry an d m etrol o gY
(Unterentleldenl

Digitaland anal¡ical
photogrammetry systems
M od ula r la n d into rntatio n
sysferns
C ivili a n m o n ito ri n g syslerns
Auto m a\e d m e a su r i n g sYsferns

a

a
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CEMENTED OPTICAL ELENTEÌ'|T
^ I  J L

ad l¡lS¡¡-'^ ¡^f
A cemented optical element coaslsts

2. DEFIJ$ITIO}iS

Reported. from d.ocument Requirenent specifi'cation for mou:rt-

ing/c.n"oring rechnologies for space optics" ESA X-\89/141/RC.

Issue 1, 12.6.89

! '  ^ .A-
o OPTICAL CEMENT ÏÏ 

e-P--s^r

Optical cement¡s an hishiy transparent adhesive

used. to bond two optical elemenÚs at theit opti-

cal effective stsrfaces- The cement forms part of

the optícal path.

of at least

o NIOTII{TED OPTICAL ELEMEI{T

A mounted optíca| element ís an optical com-

poaent, either cemented or not, which ís frxed

ín a hold,er consísüin g of metal, ceramic, plastic

or símilar.. This element forms part of a latger

assembly in highet integtation status'

, \ f l . .-tS-. t'"^il.¡-J[a^r 
^ two components bonded together with optical

l - -f --+- Cr
Lanf o^ao.-,r þ-fo-Oro-{ cement in glass-teglass contact"

S'¡^1,( a/^se-, ryô¡'-Q
, I -J]

ql..) -0,,t^,^-"-^."-,ùt- t¡--a^--{
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selected cements and Adhesive for Testing
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Selected Cements and Adhesive for Testing
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Ëvaluation Criteria of the Adhesives and Cements
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-in-house experience on adhesives for optical mounting and

cementing

-know properties of the adhesives like:

- hardness

mechanical strength 
T1¿ o

level of qualification (e.g.MlL) Ë9-Z

-application 
,,- [ *;ue 
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curing condition //
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Material Data Catalogue

Evaluation Criteria of the Adhesives and Cements

Selected Cements and Adhesives for Testing

Material Data Sheet of the Cements

Material Data Sheet of the Adhesives
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Selected Cements and Adhesive for Testing
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Test Program for Optical Cements
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Test Program for Mounting Adhesives
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Hardness - Procedure
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Hardness - Results for
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Thermal Expansion Coefficient - Results for the Cements
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Thermal Expansion Coefficient - Results for the Adhesives
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Softening - Procedure
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Softening - Procedure
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Outgassing (TML Leica) - Procedure
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Outgassing (TML Leica) - Procedure

sample shape of  cements and adhesive

Schemat lc  TGA standard furance

( t .h ts  equiPment  ls  used for  t 'he

and outgasing measurements)

E

(¡

EquLpment  and the  spec i f i ca t ion  o f  the  PERKIN

ELMER thermo-Gravimetr ic Anal-yzer TGÀ

and thermocouPle

decomposi t  lon
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Outgassing TML ESA lLeica
of the Cements
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