Toy box supplies parts
for teacher’s light table

Optics s developing rapidly as a means o oul other sciences
e work, John Bell wrilss. Teachers are starved of funds and
some have learned o raid the 1oy cupboard to build opfical

demonsirations for their students.

EL;ru;!r."a optics community koows
that light seurces, optical compo-
nenis and  detectors  represent an
enablingg techoolopy that sels other s
cpces o owork i eountless applications.
[t wlso knows that it moost teach the pos-
sibilities of modern oplics 10 colleagoes
in hundeeds ol other disciplines,

Thers is mo all-purposs fext or leach-
ing method o catalyse non-speckalists
into thinking abowt aptics. thit muck is
clear from the recent Eocation ard
Feaining in Opties meeting b Delfl. Eae
audicnoe necds to hear a specil
s ralevant o s peeds, somelimes
clelwvered inoan individoal way

The opfics commumnily nesds Lo ask
how many external awdiences i
reach and whit messapes it
direct o them, Thers is oo shor

Can
1l
e gl
conferenses and cvenls serving any
Illi.1|.|!C|.I':|' that Yo Care o mame, and
there st e Cewe major conferense cen
tres bn Eurepe more than an hour or twa
awiay [Tom an optics lnboratory,

It is haedly o handship foe a specialis
Lo ;,:.il'l." up a merning to present a paper
aboul Lhe ',:-c\y.x':hk' applications al oplics
al & conference for the cosmetics nrdus-
Lew, for example, The message coula beos
simnple a5 A sensor based onooptical
lbres determines the size. velocily and
path of powder particles in aic o liquid
i one measwrsmaen”

Ferhaps chemists and  production
cngineers in the cosmetics indusiry are
well educated aboul the possikilitles of
Laser ancmometey, I net then a fow
bowes of effort is sofficient 1o make a

CTES

thee existence of opdical Ghre sepsors aod
at least one relevant applicatlon.

Most papers at the Delll event looked
al more specific and accessible audi
ences I universities, companies and
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section ol the industry aware o

arjmmizalions than i i||-:||_|:~'.|'_', al :i'.l"r',E!.

Yilliam Swifl of the Welsh consultancy
Swi tical Services summed up the
problem of presenting optics &5 an
cpabling technology when he said:
“Oplics should be a parl of svery engi-
neer's education. This may be the ideal.
but it k= mot practiceble bocanse most
pngineering courses are already heavily
lepeded o even overloaded.

Ho more money

He sdded that i was unlikely that teach-
ers wonld receive exirn money 1o solee
the problem becanse eourses are loging
resgurees. CIE might be possible Lo lind
ernouph lime o presenl o couple of lec-
tures glving typleal examples of appli-
cations, just o provide s very basic
inteaduction that will aler |!I::l.;;t-||." Lt
poesibilities. This approach would not

take up mech tme B owould not cost
much and it would be signilicantly bet-
ter than nething, ™

Others are less pragmatie than Swili.
[rene Vercteniood! and Hugo Thienpont
of the Laboralory for  Pholooic
Compuilng &nd Perception at the Free
University of Brussols, for example, They
think ol aptics as an exciting fundamen
tal subject that is too often taught by
Leachiers who are oo conservalive Lo
keep up with chamges in socicty

Veretenicoll and Thienpont say that
pptics shoeuld be taught at all levels, o
Interest yvoungsters In sclence and engl-
neering, Teaching throwgh oplics means
that "matural and man-made wonders
citn be shown and seen and cxplained in
simple terms”, and it pots applications
well within the reach of boys and glrls
whi like scienee liction,

Mach Zehnder palterns: the Lego interferomeler produces Iringes on Ibe screen (right] and en the
l'l:'|3.1|l.'||_.| gI'I:IIJ.I'IIJ-gLBE.S SCreen |I'I'|Eﬂl!|1 I}:" v camera and presemied on the maoniter.



The Belpian university has experi-
el wilh |1'||_||1i|_|":.':,'5|1|ir:i,:r'_r L
for engiineers since 1993, when changes
in the lw allowed universities to write
their own cuerdeala, Students share a
commen basic tralning, which incorp-
crales oplics, as el as specializing in o
subdiscipline such as optoslectronics.
“Photonics clectrical engineers are rec-
cpnized irn Balgivm amd abeosd. Most of
aur students have ound jobs in thelr
lieleds of staady, " they teld the meeting

ing

Teaching aids
Even when leachers koow who and
what e teach, they nead op-to-dale
demonstration equipment. 1 the eguip-
ment % ol r||-.:r'|.', then edwucational
objectives sufler or students never see
by technival principles demonstealed
Waler Johnstone old delegates that
thre Electronic and Electrical Engineering
Department al Scedlond’s University of
Strathelyde relused o lmit demon-
strations Lo the consiraints of existing
equipment. 1L feamed up with Glasgos
company Optescl to produce abds to teach
opteelectronics oo Orst principles,
The result is a series of kits contatn-
ing the hardware and teaching manuals
for investigate key technical issoes hith
crio cxcluded [rom the teacking labori-
tory by thee high cost of equipment.” said
Tehnstone, "Medular design means thal
some of the kits can be mixved and
malchizl o [:-Ll'.'i-;i_!_' cuslomized experi-
ments for particular nesds.”
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Furpede-buill: apparalus 16 demenslrate prism
coupling of light to an aplical waveguide

There are Kits to teach the basics ol

ligght sonel opies, the properties of oplical
Mk s, waveguiding, eptical communtea-
Lions, network analysis, and erbiom-
Aoped armglifiers aod Glbnes,

[taly's Matlonal Tnstitawe of Optics
Flesreriee is looking al aneven less expen-
sive method o providineg & light table
amd optomechanical components by
Basing them on Lego, Franco Chaerciol
told delegates that ABS Lego elements.
with a few modifications and some non-
standard parts machined bem aceylic,
will gssemble into an optical hench
cipartle ol leashing interleromelry,

Cuerakoli thinks that Legn shows the
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Bream expander: the thres-axis stage positions a 60 pm ginkale (centre front). The ather parts
ikade of Lego elements hold mirraes, & Rlter and lenges, and support lhe 500 g laser.
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weaknesses of comumercial maounts.
"Lowecost, reduced weight and compact
sige are all desireble characteristics in a
luboratory that his been set up for edu-
caticnal or reseacch purposes" he said,
“Commerelal optomechanical compo-
ez e =1l very far from such goals.”

Lego parts are made o clese foler-
ances 50 that “the lorce necdod to scpa-
rale elEmnenis reaches the remarkakde
flgure of 1. 5 to 3 M for each stud-and-
tube weil,” The Florentines explodt these
connective formes, |.'|:u.'I|].' bBatwaen stan
diard components, b make holders,
{ravmslistion aned rotation stagpes, syz posi-
ticners and tilters. as well as posts, basas,
rails and breadboards, These compo-
nents assemble into -::-|Jli-:;;|i islrumenls
and svstems such as mleroscopes and
interforometars,

Standard Lego elements work best as
statle mountings, which are adjusted
onee and lor all during the alignment of
the optical bench. Standard serews,
pears, rills and tracks, especially lrom
b Lo b svslem |:-|'|;,:rl.'i|_]|_'- AL
fmg parts sich as ranslaiers.,

Most moified and non-standand parls

fines

are beams or axles, with cross-se
poorly swited o the precision guiding of
moving slages, Modilications inclede
rods to goide springs i the positioning
slages, precision sorews machined into
standard holes Gor the finge contrel of
racvkng pacts, and threaded adapters o
buold microscope objcctives,

Ag ey !.'I I] II:.I'I!.ZI'L'."'G, il Ll:'l'-'..i:lil-c'k i
bueilding mowving asscmblies from Lego
elements is thal instabilily increases
with slze. Apparently size is not a serions
problem with the Lepo optical table if a
component, such as a jack 1o support
00 ¢ HeMe laser, does not need regular
adjustment and 35 supported by a stan-
il |J;:‘a:'|‘:':;:ll'.

Rome components, such gs lens or
cube-splitler helders, are “far ===

Home-mada rotater: discs cut from a haseplate
sandwich an acrylic ring, screw and cam.
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JENA

Laser.Optik.
—_Systeme.

Made to
measure.

Special lenses
Tar CCD cameras.

lest the components of
JEMOPTIK Laser, Optik, Systeme
GmbH in the development and
manufacture of special-purpose
enses: for highly precise
geometrical measuremsnts,
for inspection of continuous
processes of band materials by
means of linear CCO cameras, %r,ur
inspecting cavities and a wide
ranga of ather special usas, YWe
give you available standards as
weall as individual solutions in your
specifications from the idea to the
praductian,

It's time to contact the experts!

Visit us al

cent VISION'9Y,
Stuttgart, Octobre 8-10,
Hall 7.0, Booth 7.0.114.

JEMOPTIE

Laser, Qptik, Systeme GmbH
Gaschwitzer 5ir, 25

0-07745 Jana

Phone:  +4%(3641) 65 3311

Fak: A3 IR 65 38TT

Imtarnet: wassaenoptik-los defproduct, il

JEMOPTIK Group.
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| supericr” in assembly and positioning

than purpesc-made metal eguivalents.,
“The muami=er of different elements in
Lego bo far surpasses thal of any profes-
sional kil making the task of adjusting
the heights of oplical comporents an
come” sild Quercieli, Moyone who
has struggled with this teivial buy
citremely annoving problem will be
pleaisod that it can be solved with litle
elfort and no severe reduction in
mechanleal stabiligy,”

The researchers found it relatively
vasy 1o build two- and three-axis posi-
livning stages Fam twe or theee lincar
positicners, Slandard rotators are a
much maore dillicoll problem and are
penerally unsuited to precision work,

Their rolator is an acrvlle ring, with

|an oll-axls hale, sandwiched between
| ireular pizees cuf froim a baseplate, A

serew pushies o cam, glued to one pigeg,
1o provide amall angolar displacements
while @ spring provides loading,

They alss recommend plicing the
bameplate, which sceures the compo-
rents. on o al suclace to prevent band
ing. [ Fact mnsc of the optical apparatus
assemnbled from Lego eloments  per-
formed experiments while resting an an
ollice desk, Altheugh (ke position of the
studs on the baseplate tends o resiric)
the geometry of components, single-stogd
bricks allow compoments o rodale,

"It seems possible (o integraie Tepo
el comventional aptomechanicsl com-
ponenis of aluminiom o steel,” sugp-

[ gested Cuerctoli. "Some moere rescarch,

working on  the mesl  promizing
mechanical configurations o devise
some new elements, maybe toying diftae-
ent polymers, and Lezo may soon appear
o many oplical benches.”

The proposal would cul the cost of
optomechanical  componeris  from
pounds to peoce, Lego in Denmark s
intrigued by the swsgestion, bul &
spokesman said Lhat the company sweuld
nol want to make Cuslom componens.
"We would look positvely ar o il the
[tallans wanted 1o produce special ele-
mends in small quantifies” he said, IF
wie hive o1 good sales letter from them we
will consider i1.”

Moving audiences

[ The most fertunate teachers of opics

miahi appear 10 be those who wark in
compantes and organizations such as
hospitals. At beast they know the capa-
bilitzes of whe they have 1o teach and

whasl their studenis need o learn. Tn
fact, hespitals clen find © harvd o
assemble & alass of mixed professionals
iy one plsce and they need higkly spe-
Talled teaching aids,

Teachers at Swanseas in South Wales
devised o programme to provide health-
citre stafl — vanging from administeative.
technical and selentifie persennel to doc-
toes. murses and prramedics — with apli-
citl skills invalving experimental and
rommercial cquipment. The scheme had
Lo sdve three problems,

First, the range of stall demanded
diverse levels of skills. in varving detail
and with dilferent prioritics. Thet prob-
lzim v solved by o porramidal strecture:
all staft lemen e basics, most are taglt
operationil principles, some gel o grips
with service details and a few tackle the-
ary. William Dravies of the Swansea NEHS
Trust told delegates ar Dell,

The other problems involved petling
students wha work shifls into the class-
eoorn af the swme e and then pssess-
ing what they learn from lectures
“Much of the training Bas serious imgli-
cadions For the well-being of the patient,”
sildd Davies. "I is important 1o audi
teinees” acquired skills.”

Davies added that the SNHS rewst ol
Swansea [nstitnte of Higher Educetlon
havee triedd to =olve the problems with tra-
ditiomal titorials — ellective, CH S
and needing sood eachers — or with
slide er video material — less expensive,
capecially with large groups of students,
sl perrerally less effective.

They are now cxploring interactive
CO-ROM. which is expensive to produce
bt caplurces a range of experiise and is
cheap toveplicate, The cost of equipmenl
(o play the discs 15 also falling rapidly.

There is ancther route to teach oplics
a5 an crabling fechnology to @ diverse,
willing audience of many non-special-
istz. 10 s the stream ol ideas and appli
caltion that tens of thowsands of readers
liesed iry this magazine every meanth,

Organizations such as the Buropean
Opical Society and e Intermations
Cemmission for Optics could exploil our
method to promode optics 1o indusiry
What would happen i such =ocieties
asked every major optics liboratory in
Furope to moust just aoe leciure or sem-
IR O oo veEr 0 encasurage oplics
where it bs bavely known? There = noth-
ing, like the pramise of an oplical solu-
vt tooan intractable problem mo aroos:
interest In technalogy irinsicr.

C



