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A. CU....""Tencv 

'!'he Sy:-ian Pounc! ~ the of!icial value of .0:3 Syrian Pounds ~ t...'ie OS 

!>ollc-. 

AI?S: Anc;ular Imaqe :rielc Size. 

ACE'S: AnqUizrooject?ield Size. 

AR: An'ti-Re=1.ection. 

3..-='D: Sack Focal Di~....a:ice . 

.3~ • 3ack =:>Cal leni:r..h. 

3I:C!!!M: Is a meeiam level IDOciel of educational mic:oscope. 

:SSO: 3ackstoppinq of!icer. 

C&: !.BES j Red ane alue Lines cf =ici-:--oqen spec-..:.m. 

CZCM: 

CLC: 

coo: 
CS!:O: 

CTA: 

C'!'D: 

DER: 

DOT!': 

=:n: 
?:NPD: 

::x?D: 

~rm !ns~:i-...e of Optics ~ :'i.?leMe--hni;cs;-?;P .. ~

Cemt!!ltee Lens ~tion. 

Cente: for Tec:hnoloc;y Devel~t. 

D~t :::valuation Report. 

Di!!=ac-..ion Optical T:i!llsfe: ?"l:n~..icn. 

~-ui.valent Focal~~-

::::it..-znce :?upil Diameter. 

: • Number: Relative Ape--=:i:e. 

40-:0. 6.5: Mei!llS Magnification is 40 times and nume_""ic:al apert".:=e is 0. 6.5. 

GOT!': 

>: 
~02: 

EIAST: 

!?.: 

!SO: 

Simile- meani:Dq applies to other st:ateci ex;iressions (like # O.l, 

10.025, 100-l~25) mentioned in t~-

Geometrical Optical Transfer ?unC-...ion. 

Greater tha!l. 

i!a.:fan±um Oxide. 

Etighe::- I!lStit:ite of Applied Sciences a.nc! Tec.'l.-ioloqy. 

Inf::-a:ed. 

!nte.?::lationa.l St:a."Uia:c!s Or;anisa~on. 

Job Desc::"i?::.iOn• 
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ECZ: ~i.Dat Ve!> ~l Zeiss, .Jenz.. 

:L.ABPi.AN: Advancee I.evel Model c:: !:ducati.cnal Mic=os::ope. 

!AamDA: wave Lenc;-..h of Lic;ht. 

L!!.AC: '!'he MeC.cC. Ce..'ltC Fer Equi~t a..'lC Su..-;ical :t.is~-uments, 
Dzmascus. 

L..'T'J:MO: Len.inqrad Insti~e cf precision Me--hanics ane Optics 
Len; nq:"ad, CSSR. 

M (OR X) : Magni ~icaticn. 

MgF7: 

m/m:: 

~: 

MT!': 

HCC: 

nili: 

~ 
CEA: 

ODDS: 

OG: 

Magnesium !"luotide. 

Man-Montil$. 

National Project Di=ec-...:ir •. 

OVe--seas Development Aqency. 

Optical Desi;n Da~ Sheet. 

.: 

O'!'W: Optics Tech:lol~ Wi:!c;: 

PBODCX:: :?=eject I>oc.ment. . 
a&D: Resea..~!'1 a.nC Devel~t. 

2D&D: Resea..-c:h, Desicp a.nc Develci~t. 
RMS: Root Mea.n Squc-e. 

SiO: 

SI02: 

SL: 

S~: 

'l'CDC: 

10 X: 

TP!: -
TPR: 

ONDP: 

ONDX>: 

Sili~n Mane-Oxide. 

Silicon Di-oxide. 

S!~an Pcune. 
Sc!enti.fic St:wiies and :aesec-cli Center. 

Tec:.'mic:al co-ope::z.t.i.cn · Amonqst Developinq C:Ount::ies. 

Means magni!ic:a.tion produced by the par-..i.c:ular optical dev:.ce is 10 

.. •mes. Similar meaninq applies to cthe= stz.ted symbols, like , SX, 

40X, lOOX mentioned in ·text.· 

Threads ?er Inc. 
T:i~..i.te Review. 

Cni ted Nat.ions Developme..'lt P::Oq:"amme. 

Cnited Nations lndust=ial Developme..'lt or:;anization. 
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'CJNV: -
UV: 01-=-aviclet. 

UV-V!S-N!R: iilt:-aviclet- Vis:i!>ie -!n!=c-ee. 

ZnS: Zinc Sul:;>hide. 

L~:?: :i=c:onium Oxide. 
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'!'?le ?:::esen~ ?rojec~ Te.-~al Repo~ dea.ls in compreh~ive manne: vi~ 

con:..-i!:>utions related to tile proje~ perfo:Umnce. '!.'be illlpor...an-: :::esults 

ob'Cained ce c;iven in subsec;uent paragraphs. 

Wi~r;n tile !=amewo=k o:: the projec~ DP/S'n\/86/011, an Optics·"'n!chnolo

r;y Win; (OTW) of con~n..-y s~ienca~ has been set up in a. premises which 

was untill. Decembe: 1987 only a va~t: ~ hULaL-ea.dy cons~...ed· ie.s 

!:>a.seent of RIAST Ccmpute: Cente::: bui1c!inq o! SSBC. O'!'W is now rev~-ratinq 

'!'he ac=.vi~es o:f ~e proj~ have re.scl~-C in t!le est:zbl.ishmen~ of 

=uil! cpe...-.itional opti:cs technol~ :laborat:>:::=es and wor!tshops which c2?l 

jl!S-...i:iably l:>e COilSicie:e~ as a Na~ Center of !!Xeellence in ~s key 

ac:cmplishee in ~, , . 

to !00 1111 wcrkin; Ciiemeter) lenses, pris:n ~. ?~f plates , test s;>he:es, 

anc! ct:.~er eypes of s2:ldzrd ?recision optic:a.l elements. 

The prime !::>e:U.!its ob~ec! t!l:ouqh -:he execution of tile ?rese.~t prcjec~ 

can be ·cit:ed u: 

~-

base for providi:lc; tec:.Uic:al t:a.ini.nq and pu:!n:.in; research , desic;n, 

and development in t!le !ielc! of inst:"IJme.n-:al optics and technoloc;y. 

• Gene..""aticn of a c~e of National s~:! well ve:sed in complex tec:~"lOloq.:. 

ica.l pr.x:esses bY way of !ellowship t=a~n1nq a.broae , complete intera~...:.:>n 

with intL""IlZ.tiona.lly rec::uited professional proje~ personnel/I-T'?MO 

exper-...s , a:ld access to advanced technolocn in developed c:::>unt:ies • 

• Realisation of tile !i:st Sy:ian made precision optic:a.l C'01119Cnents, -o~··.:· ~ · 

kit, &DC pr:>t:>ty;>es of ::i_..,e versions of educational mic=osc::>pes vi t.'l 

~!:!eren~ levels of sophistication. 



e 

•- c=e~t.ion o:: a.vareness a:id c~~ili-=Y in tile N~tional st:z.:= for 

a~~emp~~~o U&~de=-...aite in ::u~e: (a) desi~ anc cevelopmen~ 

cf advanced ve::-sior.s of s~ent mi~scope anc otile.r -:ypes o= 

opt:i.cal ins~-umen::s presently being im;>ortee in 'the coun~-y, 

like, project.ion, meeictl, teles~ic and s-,i_-veyinc; ~~-umen~; 

and Cb) ex;ierimen'al !>a,--h produc-::ion to cate.r for re!i.nelellt i:l 

product desic;n and adaptation .fo:r mass produ~..i.on. 

• ~e technol_oc.;y developed has :immenSe poten-::ial in voca tiona.l ~a; n; nc;, 

employment women, know-how ~=e:r, .isport substitution, and :re¢.onal 

co-operation. 

.· 
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l • INTROOOCTION 

A tJNIOO e:xecutec tJNDP P:-ojec": ·entitlec 

•s'=°enqtheninc; tile capabili':y o= tile Sy:'ian Scien:i=ic StuCies 

anc Resecch Ceuter in tile Field of optictl Teclmoloc;y• has he~ i:i 

ope=a.tion a.t SSRC, Dal2scus since December,1987. 

The project :eceived soecitl conside-"""ation since it was 

felt tllat this can provide a qood basis for reqio:itl and 

inter -~eqional TC:DC coope_"""ation and qenera.te employment 

opportunities for wanen. 

'!'he develocment ok,;e~....ive of t!le project is" to cont=ibute 

to t!le scie!lti:fic and: · tecimologica.l development of .Sy:'ia., th-""Ough 

the es~lishment of the Cena: fo: Optical Tecbnoloc;:y Development. 

'!'!le immeCia.te obje~...i~s of~e project a...-e: c:.1 Establishment 

of physica.l ::ac:Ll.ities i:e vo::'!ts!lops and labo:ra~ries~-=eqi!i=ed !or 

Optica.l Tec:hnoloc;y Development; Jii) Development o:: :el.a.tee scienti-' 

fie te~ques fo: production of. mic:::>sc:opes, ed'.ica.ti.oni".l optics !ti -=s 

and a.sso~ec optica.l components; C.:!.:.i) Development of p:o'COt:~s of 

cf eciuca.tiona.l optical illst--uments ane components intendee ::o::- ~w

hew t--ansfe::- to oe inCust-""!; and {iv) Ot.Uization cf ue es'tZblisned 

fa.cili~es !or on-job-·t--ai:Ji!lq o! locz.l manpowe= Le c::-ea.ticn of a 

ca.C:e cf sci~tists, e.11q-'-ne~..-s , tecllnicians anc ar-..i.sa.ns well ve::-sed 

in C.:.f:fe=~t optical tec:miques· and ::-e;n.corc~t of ::!le loca.l t--c..:ti.nc; 

t.~uc;h t:!le awa.""t! of indi vidua.l and c;=oup ::ellovship t--a.i:linc; and s~ 

t.ou=s U:::-oae. 

2. PROJECT DETAILS 

P::-cjec:t No. 

P:::m.e.:-.r ?un~ ..ion: 

Govt. Implemen~; D'i Aqeney: 

Support Agency: 

Executing Aqenc:y: 

ONDP Input: 

Cincl~g Cost Sh&..-'~~q) 

Govt;. COnt:D:>ution in kind: 

DP/SYR/~6/011 

~~ttition Buildinc; 

S}':'ian Scientific StuC.ies & Reseuc.~ Cente:, 

Du2.scus. 

Onited trad.ons Development pro;:amme {tJNDP). 

Onited Nations Indus~-itl Development Organiz

ation (CNIZX)) • 

OS i l,Sii;284 

Sy::-ian Pounds 4,078,000. 
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.3. ~ !NroRMATION 

3 . .l. Scie..'lti..!ic s:uc±es ~c ·Resea=ch Cente=: ·camascus 

Sci.en~!ic S':UCies anc Resea--ch Cente: (SSiC) is a ?ubli.c 

au~onomous instit~...ion es~.!.i.shec in 1969 at Dama.sel!S. A 

!l::anch o:: ssa::::: dealing vi~ "avionics• is es~l.ishec in 

Aleppo. 

SSRC is involved in education and a;ipl.ied scienti..fic 

resea..~ It bu a s~:f member st=encr...h of ~ut 1000 

pe._-son.s • '!'be annutl :!:rodqet is about 120 milJ.ion Syrian Pounds. 

SSBC is sub-divided in~: 

.. :..ReseL~ and development depa_-t:men~ covering p:-<-ma=ily 

:he fieles: applied ?h!sics, elec:t=onics technology , · 

c~.....c tecimcloqy, ':-ec'""--cnic da~ processing, ea~ 

au~~on, ::emote se?:tS!?C::• ~lied i12.thm12-=.cs , tele--
commm:.ication, prec:::.SiCc mechanics, c!lf!D:is~-y, biolo~ , 

e.c:::>no11!ics , and optical.. sciences • 

- -~<fee: ":' .... sti:.:i.-=.e =CI A;>pliee Sc:ie!lCes i!!ld Tec:!moloc;y <~CT>. 

T"-....is I~ti -::U-...e is ~g a 5-year =e~.:.l~ de;::-ee level 

cou:se in ;n~o::r.ati.cs ¥!.~ i!!l ~ual :..:i~e of a!>ou~ 60 

S~e?l~. Opon completion Of Ce C:OWWWJn c:ou:-se of 3 yea..-s 

~~g i.?l ~c:e. 

s~ :.s tlso ac-..:.vely i.:lvolvec i:l !nte:.iational c:oope:a-:icn 

proc;=ammes, like, semh.r:. ... sessiol'.15 of the A....-ab Sc!lools !or . . 

Sciences anc Tecllnol:ocnr: scien~ic and tec::m.ical coope~ti.on 

vi c ~opean Economic C01llllU:11 t:<J·, Algeria, ?=a;ice a.-:.d ooe: 

c~nc~::iec ~eqional or;anisa-:ion5: 

3.2. Cente:' for·Teclmoloc;y·Develotmlent 

Upon reques~ f:om the Sy::ian Gover:iment, in 1984, ODA enc;aqed 

?u1me: Resea:cil. Laboratories of Olt under 3riti.sb Aid A.."'"=&Dqements 

to advise t.'le Gove...""IUllent on the feasihili~ of es~lisbinq Cente: 

!or Tecllnol09Y Development. (C!'D) at. SSitC, Damascus. 

The consul:.ants concluded t!lat t!lere is an i.mper~tive need !or 

:!le es-:ablis!:ullent of C'!'!> a.t SSitC. !t was suqgest.ed :!lat C!"D mus~ 

be L,volved in lonq ~e::m applied :esea.rc~: produc~ and process 
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cievelo_ pmen-:: a:1c en,...i::le•_-.; ... c;,· o--.:.n• - - - - - · _ ~- ~- -~"" -a..:.on or ~~~c p:::~2.-

witi:.i.n :he ambi~ of C!'D, i,., ~e lone; :u:;, .=aci!.ities shotl:: 

!:le es~l.ishee in a n'UJDOe: o.= ~ecimolo<]Y a--eas whic..ii. can even.:.

~y se-'"'Ve as "skill cente=s". :'or generation o:: e!lough 

con=idence., 4Qe ~.nninc; can oe ma.cie with low :::i.sk projeC-...s 

~ssessing hi.~ p:abah-i li ty of success. -· ... --· .. ... . ... ---- .... ... . .. 

!n !. 986, ande: cont--ac:ual obligations, a U!dlnol~ictl 

s~ re;>o~ was su!::mi.~ by rcz, wi:icii c:we:ec ~ecimical 

~tails for the es~lisbment at SSiC of optical anc op~ 

mecb.anical" vc~hops a-: 1.~rat:o=-y level. 

r:i 1986-87, a Cocsul:an; mission '--ZS !ielciec by OHIOO to 

:::e~ew a.'lC assess XCZ repoi":. As a :esul:: o= c:::i:.ical 

sc:::u-~, ~e !ollow-'..nc; reeomaaenca~ons we:e :na.de: 

• '!'!le s-::ufy :::epor': s~~ by KCZ is ve._-y com;irehe ... cive 

anc con~.a•;is wealtil o:: i:l::::::ma~on. I~ cau :be mace use 

U!c!lnoloqical as:;iec-..s. 

·-~- !CCZ =epor-: may howeve: not· be sui~le C!.i:::ec~y fo:: 

.!..mplementation a-: SS~ fc~ 't."'le follow.inc; rea.so??.S: 

(i) ~~ eoes no-: provide enough scope !or :..~e c::eation 

of i.nCi.9l!!lous research. a.nC developme!lt base. 

(:.i) ':'he optical elements identi:ied for produc-...;.on would 

not lead to the c::~ation of ~e capa.bilit:y of to-:al 

system developme?lt. 

(iii) !~ is considered Ci!!icul.e by SSlle to mobilise fi...-ian

cial resources :::> -:.~e tune of 4 . 5 million OS dolla.::s • 

Keepi..-iq into view :..~e a.bove aspec-..s, in coope:-aeion wi't.11 

loc&l"&U"C.'torities, & era!~ projeC: doc:-.mient for technic&l assist-

ance ~s ·-:.11e.'l prepcec. The Consultant was later invi.:.ec o;o 
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.Cisc:l!Ss it i..'"l-deptil witit 'the conce_-ned authori~es~ in t..Pie 

Reqional B~eau o! A=a.b Sta.~es located a~ tJNDP o:fice in 

New York.. ~his PRODOC then became the buis o:! fueure work 

etc inco~ration of necessa...ry modi!ications as we_-e 

decided by CNDP, taJti?q into cor.side..-ation tu=-..her Gove:::n

:ment inputs. 

PREPARXTORY WORK 

In 1987-88, a Consul~t mission was again fielded by UNIDO 

to ca_~ out ?repa.:-ato-""Y work for tile project. The tuks broad

ly covered under this mission includeC.: Prepa_-ation of 'the plan 

of the Optica.l Tecimology Wing of S~, 'DCUl!aScus; Identification 

of the Nationtl s~! for th-: project ; Desc::iption of the duti.es 

and reqni:eci qualifications cf ON- VQluntee_-s in Ci::feent a:eas 

of optics tec!moloc;y; Dr.L.-=t 9u•1 "nes of the ter.ns of refe:::-ence 
--

Of the sub-cont:..-ac:;; Job Desc:i?tion of short-term consultants; 

Placement o! :::-equisi~ons !or ex;>endable and non-expendable 

~""Ui.?Jlle!lt; Fellowsci;> nominations: and recommendations on study .. 

tour proc;=ammes . 

4 .1. Plan of O;r:.i::al Tec:!lnoloc;y Winq (CTW) 

A cioc-Jment entitled ":la.n of the Optical Tec.:.uiolo~ Wine; 

of SSiC, Damascus" wu prepa:ed.. It :-u:is illto 62 pages anc! 

desc:-~s :i!l details civil en~-neer..ng, elec:-<-..:ical, U""~lities 

inte.9ldec ?U..""?OSe and c;ra.phic:al ;:epresentat.on of "t!le relative 

locations o! d.i!ferct items. 

The plan was developed. under the boun~-yconCition that 
;:" 

it has to be ac:Ollllll>da';C·3m the vacant workshop ball (33.45 

xl 4. 20 sq. meters floor area.) al!:'eady const-..-ucted as basement 

of llAST computer center building cf SSRC. 

O'l'W hz.s p::oV1sion fer: ent...'""allce hall; optical store; mechan.:..;:.~. 

ica.l store; change/rest room, common room, ql.a.ss in.spe~-1on/bloc:!t

inq and cieblock.ing rcom: mechanical bureau/c!ra.fti.nc; and d!mensicn

a.l met:olc;y; mechanical workshop: optical su..""face generation ane 
;r:.ndinc; room; fininc; and polishing rcOlll; lappi.!lg and hiqil speed 

;>olishi.ng rccm; centr;.nc;/edc;inq anc! shop floor us-: room: op't.icz.l 
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~echnol~is~ buree.u; optical tili.n:i.lm c:>a.~,q; clea.r.inq 

and chemice.l ~ee.tmen~; chL.""&c:terize.tion L'lC optice.l 

e.ssembly; qn.tic:ule.tion; optice.l desiqn ane National. 

P=oject D~ector bureau. 

'!'he leyout of each section bas fu:"6"..he= been ela!x>ra:t

ec under the heaCings: intended use; room c:onei tion requi..-e

JDents i.e. loa~ capacity of ceiiinq, floor, Ct>DSttuction 

and ambient atmosphere; liqhti.nq and elec:::ical connection 

requ:L-ements; CODllection to media; desc:ti?tion cf items; 

their quan~ ty and di JPnsions; and" schema~c: reP-"'"Uentation 

of relative locations of Ci££erent items. 

O'l'W se-""Ve ma.inly as te~cal work sec-..ions. Allocation 

of adc!itiona.l. built-in rooms in close ?-~ty of arw is 

made housi?c;: optical des~ and sysi:ems en~...nee-""inq, opto-
..... 

mechani.cal ciesiqn; optical.- allqnmnt ane -asti.nq l.abora.to=i-- . 

es; a.nd burea.us for National and !ntL¥Da~otlal sta.£: usign

ed t::> t!le p~je~. 

Cons-::-,;ic:-..ion of tile new optics tec.~!oqy .!alx>::at::>ries 

!a:qely in accordance 1io"ith tile above doc::ment is complet;ed. 

Mi:ior vz.::ia.tions i.:l placl!!Del;lt of mac:b.ines we::e c!ec-~ for 

smoo't!l wo::!t flow. ?ene.i:nc; ;.zstalle.tion o:= &i:-c:m~t.ioninc; 

e.nc dust cont--ol eqti;iment !.n accordance wi:h revised detaiied 

and double_ c;lass ~-!ldows ~ve ~n provided in clean areas. 

Water d..~qe system has ~ been improved by provi.di_nc; 
• 

baffles •. Compressee ai.. llnq . ~ve been , Pia in the basement 

with pro"C--udation points at r~ed places-in different 

laboratories. Water c:h.U 1 inq plant aJJd oaer anc:illia..""'Y equ:i~ 

ment has also been housed in the basement !or minimisi?q noise 

level and conse-""V&tion of f:ee space in laDoratories. Sodium 

vapour lamps have been ins~led ~=cm above in polishi:llq ::::>ems; 

thus ena.bll:Dq c:hack.1:nq of job sur!ace ac=acy _aqainst prcof 

plate i:l situ. Ele~..:ical connec:Uons in c!i!~erent laboratories 

a:e provided t!:lrouc;h over-hunc; :ails. 

Conce?tually, O'l'W has ~---~planned &-~und ~cllowinq consid-

e:ations: 
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'!" Ent..-ance ha.ll will meet tile ~ement c! c:.'leck po~t: 

ane expla..ininq to tile visi~ the !ac:ili~es se~-up a:iC 

work output. 

• Easy t..-a.nspOrt of materi.&ls tc anc !-"'"tllll opti--~ and 

mec:hanictl stores. 

• Owiqe of appa:els/sboes, placement of pe:-smltl ~..i.c:les, 

in the _c:banqe roca. 

•Group meetinqs, l~. ~al ae.,ns:.:ations, depe:t

mental li!Jra_ry and snack in the c •• m :oom. 

• TO the extent possil>le , a=:cmpl•Sbment of initi.U CJ:'OU? 

t=tinin~ of Na.ti~ s-..z.:: in the ric;ht "-inc; of O'!'W. 

• Res:...icted ~in work L"'"US pa:-..i.~ly i.:l clean 

zone. 

• l)rCtinq se_-rices of a full time s-..c: memi:>e= i.:l 0'1"W i tsel: 

responsi!>le for p:ope: ma.in'te!lmlCe &DC c:le~i; of ce premises. 

4.2. Nationtl Sta:! 
28 :UU time Nat.ional stat~ _..,n-.:s ccmprisinq of B.'E../M.Sc./ 

• !>h.D. 7; 3.Sc. - 5;- and technic:i.ans - 16 were iden~iee i.:l t!le 

PBODOC. 

The GovL"":DIM!?lt proje~ personnel in position uc their !ield of 

oc::upatioil are given in Table i. 
'!'he ava.ilability of a full~ se::iior c:o-or~tor r~rr~n;-··to 

National P:ojec:t D±:ec:tor and exclusively resposible !o: the c:.:=u
sion and t.."""&nSfer of developec!: 't--c:!moloqies to the loc:al. ;irivate and 

ptiblic: se~r industries, Gov8:ument depL-::ments and academic: insti.tu

tions remai DS ·yet to b.! provide«!.. 

4.3. O.N. Volunteers 

7 ON Volunteers in di:!erent a:eas of optics tec:hnoloqy were 

identi!'ied in the PRtJCOC. The fields of ··speci&lisation c::nerec! 
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a:e: optics !a!l=ice.tion, ~l.i:i !i.l.R coatinc] , optical. desic;n, 

optic:C ~estinq, optic:U useill! Uld ~?ti=. opti.C2.l ~llnc; 

desic;n) joined ~e project.. ~ in usent>ly, as-•nc; uJiC 

tile vacant posts bad to be a.bondoneC since the tenu=e of tJNV 

cannot be less than 2 ~L-s. 

4.4.:sm-con:act 

!'or speecy iJa?lementttion of the project and ~ tap tll scnrces 

c! expe~-ise an.il.able in developed and deve1opinc; c::nm:ies whi.cil 

can .be p_-ofi~ly utillsed for meetin~ ~e set qotl.s, p::ovi_si.on is 

made in PRODOC of 

Sllq9Utions for ru..l!.Se.tion of ~ a--=anqements vi:!l 

es~lished i.l?.,s-..i.~ons b tile world well known !or excellent 

clcse teclmi""tl c:illa!:>c:z.tion bee.reen SSi'.C anc: Ce!!~tl Scienc!ic 

T"lst--umen-:s Or;;z!iiu.tion, Cznc.~ ~h, ~ ce :fu:-~e:: i.:lc:>=?Cr2.~-

ed i'1 ?!aXX:. 

miC-""OSc:ope5. 

'l'!le siJb-c:>nt..-.oac: was ::im a=inc; the ~ice May 1989 eo .rune 

1~91. f!ie total amount pa.id is us $ 120,000. 

4.5. ·~nsul~ts 

A pro~_sion in mad& for 13 man-months of short-te..'"'JI :o~~ts 

in PlcCDOC. 'l'be a:eas of spe.cia.lisation initi&lly identi£ied were: 

optics .fabrication, t!U.:1 film coa.tinc;, optical testinq, and ~eclmical 

cooperation. 

A consultan~ i:i cp'tics fabrication and measurement !acilit:.es 

se.."'Ved the ?rcjec~ t::om 10.12.1988 to 9.2.~989. The expe~ i:1 optics 
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~ Oc-..ober, l 9E9. The ~ in optic:al. design .se=vee ::?le 

p~je~ in Oc:4"...obe=, 1991 for eve Dlnt:!:s. 

nie details oT. in~tioaa.lly rec::-:iited professional 

p:cje~ ?e--soD.nel L~ cr-ven in Table 2. 

4.6. :c=au:L.cment 

For p_roc:a:eilent of expenda'>l~ &nc! non-ex;>e:>.Cab1e e<!Ui;aent , 

&n expendi.tu=e of OS $ 980,491 is made. 

~-i.nq the consultan't mission in 1987-88, requisi~ons 

we_~ placed for: 

OS $ 656, 890 _aga; prt ~ ?-""'OVl sion of tJS J 680; 000 me ... 
(ii) EJc?end•ble equi~'t for total es't.i.Jl&t..-C c=:>rt of US 

$ 121 ,600 aqtlns't" ~e p_"""OVis.ion cf OS J 140,000. 

'!'!lese =equisi ~ons cove_~: Glass sz.winc; machi.:le; le:is =ocndinc; 

;iac:hi:le; le?J.S curve c;ene_....at:>r; uni VL-Sal m• 1 1 ., nc; mach; ne; 

c;=~c;, sa:>Othi.Dq ~ polisr•nc; maci:Unes; lens cent..~q •c:hine 

vi !:h lase: ~:i.:lg device; precision spheromeur; alr...oc:>lllma-

-:es~ ~~ts; ov-V-J.S-Nnt spec::opbotomeeer vitii ~elute S?ec:ulaz 

=e:Elee""'.znce a~..acimlent ane scf4:wa.:'e ~ of ea-ca hanci inq 

routines; meuu..-i.nq i.cs~ts Cor..si.de llic:::::aeur, fi.oa-.inq 

cur..a.qe mic:rcmeter, depth mi~tc, ve...-.U.e: call.i;iers, dial -i!lCicz.~r witii mac;netic staDC., ~ve--sal bevel prot..~...or, t!iiclt-.. 
ness and Cial: ~uqes); aptica.l.:st......ss ana.lyse:; vaC".Nm c:>atinc; 

plant; ult=asonic cleaning am: cLryinq equipment; la•inc flow work 

s'tations; spberic:&l turni.Dq attachment; flz.'t tools: elee""'.:ic: oven; 

s~uidard optical. c:cmponents (optical flat, cabe and square); 

optical glasses of di!~erent re!:ae""'~ft index and Abbe vuae; 

opb't!lalmic glass plates; !loat qlus plates; abrasives Ccar:borun

dam, eme..9j', alaminiam oxide, c:L~am) : ;iiollshing pads; c!iamond saw 

blade and wheels; opt.ic:al ~lockinq mate_~; optical cements; anc! 

op~cal coat.inc; materials. 



I>c_-i!lq 1989, !iel.c! rec:;-.:isi':iocs ve:e !u:-..h~ ;irepL.-eC fo= 

b&l.&nce expendable ane non--X;>e:idaDle equipmen-: fa: ~u! es-...ilu

teC cos-: of tJS S 10(,100. These cove_..-eC,: books, ~-hnical di~-s, 

video ':&;>es a.nr! :-e!e:enc:e_:sranda~..s: optic:&l polis!U.nc; ?i't.Ch;~ 

7740 Oll .DO!Wi 50 DISCS; ~...her supply o! opht'b~l•jc glass and 

optical._ c;l&.ss plates: s:il.ic:=:m c:a::!lide a!l:ra.sive; lens paper; spa....-e 

and wee ·~..s ·of DMA. ~~al p:::odu::-...i.cm maclti.nes: dimwm<i-ti~ 

ee bellow dtills, hot plaa; C:ia.:md penci1; pocket size magn; fie-.-s: 

spa:e ~..s ·of ramf>da 2 ov-VT-5-HDl Pe..'10.n Elmer spec:t-"""Omete:: 

smoc"'"'...hl:nc; ~ poHsl'i.nq •c:!ti.ne for p_"'"oceSSi:nS ~t..'1 l~e abn.sives 

mic::-o-leii.ses: lens ::ent:=inc; device tor prope: alignment of lens 

elemen-:s c!l:"'-:nq CeJDen1"~nr;7 S?Lore an:! vec ~-..s of LOE optical 

~..:ion mach" :>es: cen~_nq chucks o! Dtlve-orstl 1iG luer :;;:JDaciU.ne 

for SJltll C:iallleur lenses~ opticz..1_ qluses C!'X-5, LaX-25 a:lC SX-4): 

!.--:.S diaphnc;ms; posi~ve we_~ ?Do~ :esir...s; s;>2-""e ~..s of 

tJV ex;>osu:e uni~: . =e.fe:ence: ~ticules !:>!.-7lic::>s~ work; uc;le 

!>loc:!t. set; &DC! s~eomi~s=ope • 

.Dcinc; l 290 and l :?91 , a :!er o~ ~;aent i~ :foand necessa

=Y =om o;ie...-at:.onal C=mside._""2.tion ve--e o~ee -cpon r~catiO?l 

· o: Na.timu• 1 ?:oje~ D!:ec-..or. 

':',.; s-: o! equ!.;ae:it ~-eaey receivee 2.t projec:-: :.S qiven in 

':able 3. '!'base a_-e now fully open.ticmtl. 

;-.,..: r." nc; ~;.ent ud ma&zies a~a!lle 2.t SSZ: relevant ~ 
. -~ 

rrcjec:. ~ements a.ave :!m:-.!ier bee:1 !ully i:ltec;::ated vie!!. it. 

Noubl~ UUli?les are: la~Csdiauhll:l 12.S, '!'OS-SN 40 B); imiver

s&l mi 11.; nq ~ borl:nq mac:bine (l)ec:kel ~ 4M) ; dr'-ll.i:iq llilC;,; oe 

(AC.e_9"3, .22 S1) , . ~L-c!s £ 3Q6A vacuma <=&~.; nc; ?laDt, c::aputer 

4:e..~ V::th. plo~; optical des;i-911 sof~ proc;:umes 

(qene_-&l ray t=ac:inq, opt.!.mi.sation, analysis~ Si'Ot 4iaqram, M'?F, 

DOT!', GOT!"); .fcx:cmeur cm optical spheromeur· (Moller-Medel) ete. 

4.7. ?ell.ovsb.i:is 

A p~-Si.On is ma.c!e in ~ i'.RODOC !or ~ellowsh.i;> ~c; ove:seas 

o! l 7 ssac s-:a!! wmn-_:s 1.:: t'..'le areas ef opt.!.e&l worksi:Jop tec!lnolocnr: 

~o...; ::i !:.!ill ~eci'lnoloc;y; opcic:al mec=oloqy; opti::&l desic;:i and sysumi en¢.

neer" :ic;; opcca.lassemb!y &."le=•?';-: y.at.ic:-.il&~on; mec:!ianical desir.i: 

meQ&r.ic:al. workshop and ~l.!.nq; dimension&l me~-oloqy; !ounc!ry ant! 

meall~&ph.y; anc! ~•chnic&l c:ooperatior.. !'ellowshi;> t=aininq ot l 7 

Nati.or.al su!! ~rs !or 81 .1 man-111Dn-::.:U is &l:eac!y accomplished. 

::>eails are c;i var. :,.., ':'&:ll• 4. 
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4 . 8 . Studv too:-

A ?roV:.sion of s~ ~ is made in PRODOC for ~

~on of the ex;ierience of 4 s~ senio: 112naqe:s in ac:qwUn-:

inq vi.~ JDOdL.""n cieve.l.~ts in optics ~logy. 

Study tau= of 2 se!licr sci.en~-s of ~-ac ~ OSSR., GDP.., 

. Ans~-ia and Incli.a ~-as undL-uken during the pe._'P'j.od 19. 2. 89 to 

15.3.89. 

and Austtia was unde:-...ake!l chl:=inq the pe_'P'j.od S .12. 89 to 

23.12.89. 

Deta.i.ls L.~ ;i ven in '!'able 4. 

5 • a:JT!IOTS 

For tile achievement of .i::he fen: i.miilr..iate objec-..ives (stated .•. 
on page 9 , pa_-a 4 , of the.~present repcrt) , a toal o:f 14 out;iuu 

are con~ed .i:l ~ P!a>OC. ~e ~...i.vities to be ?Q.--suec for 

: 

Oat:>ut Ro. l 

workshops, op-...i.cal des_i;n and sy.s~ enc;iJ:ee:'-nc;, optical assemb

ly and repa•-, and cpti.cal thin-~~ tecimol_oc;y labc::atories. 

· · ~ t)roc::'ess 

Optictl and opto-mec:!lanie&l wi--ksbcps are fully ope...-ation&l. 

Optical design and system ~-nq facilities set up. Sysum 

desic;n of jmiior level mic:oscope I optics kit completed. 

!:dwa..""Cis 306 and E6l0 A c:::>atinq macn•nes a:e insta.ll.ed and fully 

operational. Durable re:flec-...ion and a.nti-reflec-...ion c:oati.nqs are 

:eal•sed. 

Optical usemely and :epa..i: ac:-...!.viti.es sta:-...ed &£-..er receiv'..:iq 

!abriaud opcca.l yar-..s: of t.'1e mic::ose:>pes ~ some opti.ca.l 

inst..-uments f:"om National Es~lisbments. 
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Dut:>ut No. 2 

Est:abllshment of die tecbniques of pattL""n -.kine; in wooden shop; 

fe::.:.ows c:as~ in found:y shop; optical UX>llnc;, jigs ane 
~ixt.~es in opto-mechanical V0-"1cshops, precision optical -elements 

in optical vcdtshoPs and reflection/anti-reflection c:oa.tinq in thin 

film technology labora.to%Y-

Ou:>ut 'Droc:e5S 

Patte:n makinq tec:m:iques esablished. 

!"e?TOUS ~.; ngs for optical toolinq and auto-c::>l.l.imat:>r S-...and 

re&l.ise-i. 

Optical toolinq (~e_""i.c:al Bna ?lane) I jiqs lmd f~es fabri

cation tec:imiques establ.isb9d. 

Optical elements fabrication tedmiques 't!l.--011¢ sinqle lens 

vorX:.nq and bloc:k pcllsh:.:iq reelisec!. 

- Samples of reflee-~.mi.Uti-1.aye: . .A e:>atinc;s .. Fab::-y-?e-""Ot 

filter m&Ce on ~ 306 and ~ 610 A c:::>&••na :>ants.· 
!· . -

°'1but Ho. 3. 

Ot ;t de"t.ai.ls ci ven in ?BODOC 

Esu.bllsbment cf the "teeimique of :eplieation of :reticles. 

ou=ut :>roc:ress 

- Laborato:y premises to the rgqui_'""ed 

fw:nished. 

- T:amjnar flow work sut.ion , ult..~c c1.eane:, photo :esist 

spinner, and i.?lspec-...ion m.ic:osc=pe procured am! insta.lled. 

- Master p&t4"..e..-.is .r:roc:a:ed. 

- Replication of micometar graticule 

nallsec! , followinq c:bromi:m vacuum deposition pbotoresist !'roc:ess 

which combines •s-ae precision vi.th high medWiical.dural:lili~. 

- Spec:t:oscopic ;rade .... 
and vidt!l 0.8 m made by pboto-9tc:hin9 ,rroc:us. The lli~ were 

needed !::::: c:oapllnq vi~ Jobin '!'VOil 3 20 Dt monochromator 

available at proj•~ . 
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Fe.!.lovship =tini..?c; of ~ conce_"""ned nationtl sta.::: in 

g=aticula!:ion u. CSIO, Cha"C:iga_-!l, !neia for 3 men-montlls. 

Out:>ut No. 4 

· :OUt:>ut de~s c:iyen in ·pRQDOC 

Deye1optJent of capabilities in optical design th..-ouqh tile 

appl.ia:tion o! avail.ehle real ti:me com;>r...er and s.:>ftva=e 

P~· 

· : Out:>ut Droaress 

Compnter .. te..~ ins'tallet!. So~e p~ ¥ti.tum for 

cementedfll;C?P dollhlet&and 'th-"""ee cemented. components cies_iqn. 

'l'hcro_uc;h p:aC:-...ical on-job t=Uni?g of the conce..~ee Nz.tiona.1. 

sa.:::: towuds : full U:::i-1; sat.ion o:! oe z.vailahle ray t..-ac-

l:nc; end optimisation ?~; basic 'tmde....-s~Cinc; of lens 

des_ign fandamentz.ls; .;1,.;ti~ation of the desiqn p:-ocess: 

?~essive ::e!i:leml!!lt.i.n ~ig:i ul~aly sui~;ns p~e-de~ined 

~or.12nce c::!.te-"'"i.a; 2?1C U>le.."""anci!lc. . . 
~~e:: indep:h. t..-ain.:!.?q cf 1"h• conc•::ied National s1"a""'! in 

U>ttl de.velOilJDl!?lt of tile optical ciesiqn of :u.! syste!llS .• '!.'!le 

exe:c:..Ses ::uated to t!ie c!e.s:i;n of mic::oscopic ,telescopic, 

:"?rojec:-..i.on and ph.ot;oc;=aphi:: i.:1st:ume!l~. 

Out:>ut . No; s 
~t de.tails ai ven i.."'l P!IQDOC 

.Development of systeJll enqinee:inq.i5esi;n ca.pa!>ili~ whic!l. s!la!l 
. . -:,. . 

com;>r"-Se wo:::X.:.nq out specilica:tio~ of the. va..""icms sub-systems 

aqti:ls~ the_ c;iven func:-..i.onal ~....mts. 

~0'11::>Ut -oroc;:ess 

. S!'stem e:nc;ineeri:iq· ciesic;n of jan.icr model of mi.:_-oscope/optics 

kit CC'!llpleted. 

- Cri:ical st:udy of t!ia system des.ic;ns of BICIEM and IABPLAR 

.mic:osc:opes·?ronded ~ Lr!MO ,. thei: adaptation for prototype 

de.ve.!opment, and ca-~--:nc; out .necessa_'""'Y ~icati01!S su!=.:ic; 

:~·.!abrication and assembly procuses. 
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Ou~\%': No. 6 

· ·0ut:ntt deta.ils c:iven in ·pRODOC 

·Opc;:rack~on o:f t:he l.i!ln...'"Y se..""Vices in optics tec:hnoloqy by way of 

subsc:=iption of inte:natiom.l. technical jomna.ls/?lulle~ in the - - . . 
sueject area., and procau11ent of repor..s 

::~~-~~--~--~ti.cal e:ncr-neer~ . 
. :Out:pat. . DrogresS 

- 25 Books, 15 Technical ~igests, 14 Sta.nda~, and one Video Tape 

ba.ve been procured • 

. Oat:>ut "No~ 7 

Developmen~ af des_ign da~ s.~ts of c.; ffe..'""e?lt optic&!. elements 

;::r~ ~...ional pa._~tL.-s ~~;, .... with tole.."'"Zlld:Uc;-
-.. . . ---· --· 

·0nt:n1t·P7'0CZ:?'eSS 

- Optical des_ign ca~ sheets of ~ :fo~-nq:.el.ements nave heen 

worked out at projec"! and finaH-eC: 

Le:>.ses, mi _o:s, prisms,_ ;lus slab, ~~ c;lus sc:een for 

optics kit • 

- Optia.l dev'_ces, like bzDC belc! ~qni:ier, ac::i_""Olll&t:tc ceml!?lted 

Ccuble't.{t..""i.ple.t, les combinations. 

- !'..ic:~tics: 10X ~qen's ey~ieca; S,lOX ohj~..ives; ref1ect

~ mil::or. 

• Optia.l design data s~ts:of tl.l diffe.."'"mlt opecal elaenes.-:..O:f 

3IOMD! and LABPLAB lli.c::cs=oe.s' 1fe:e D~ bv LI'!'MO which - - ; .. - . 

ve_-e ~~c:ally s~ed bf project pL~ for ae..""Ut!::m • 

. ·aacut Ho. 8 

· · O\Jt::Jut . details gi 'ftZ1 in . PICIXX: 

De'ftlopaaent of des_ign data shatts of optical tocJ.i:nq, IDOQllts, j_iqs, 

fi%tures and •chanical b&rc!vare. ~t!ier vi th tole_~cinq and 

~ace !inish requiremena. 
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OU.cut :?:=oc::-ess 

Design cia~ sheets cf optical. ~lone; :::-equi:'ee :in ::abrica

ti.on cf elemen~ of optics lti.ts and mi.c:rosc:ope··optics 

worked out. 

Clut:mt No. 9 

~ut de'tails c:iven in P50DOC 

Development of protot:ypes of optics kit, student mi.C:::'Qscope, 

2lld a.ssor-...eC optic:U components. 

e>ut;>ut P:oc;ress 

• ::'i!!::l:ication cf tile followi.....:ig optical elements· and $!'Stem is 

cample~ee: . 
20 Nos. ECucationz.l Optics !lits c:omp:isi!lc; of 13 optical 

eleme..lts : 5 lenses , 4 mi -: ors , 2 pr.isms, 1 c;lass sla!>, 

and 1 sc:een. 

!.enSes for mi.C::OSc::JPe cbjec:-..ives and eyepieces: 

10 Ncs. - SX objec-..ive. 

7 Ncs. - lCXC:jec-..ive. 

20 Hos. - lOX eyepiece. 

4 junior mi.c::::osc:cpe p_.r:>QtypeS. 

- 3Iam! mic::osc:ope optics. 

- LABP!AN mic:-osc::>pe optics 

OUt::nlt No • l 0 

OUOut details civen in PROCOC 

?:-e~-ation of tec:micz.l manuz.ls anc! know-how Coc:uments of opccs 

kit and s~t mic:-~scope. 

OUt::nlt P=oc:ess 

-

- Optical c!esic;n da:ta sheets of c!i.f~e:ent:elements of optics ki't 

and deu.ils of e:c;>e.riments" which can be ~ utaillnq 

these com;ionenu have been wol:ked out. 

- Detailed manufac:.=inq c!."""&winc;s "for junior level st-.lde:it:: 

mic::osc:ope c:=ipletad. 



Det:z.i.lec manufac-::u=inq CL.-awings o:= BIOM::M and :.ABP!AN 

Jllic::oscopes ?r:>vided by LI'?MO. 

Pre.pa:ation of the technical manwtl.s/k;now-haw Coc:umenUi 

of ~ tile ai>ove .i-cems · • 

. Ont:>ut No • .!.l 

OUt::>ut"de.tails.cti.ven in PRODOC 

;?:epa.ration of ~r; sci>ednl es illust..~t.i.:Dc; methods of 

au.•---, .., ....... ~ cr.uw mecn•n_'c:a:.t componen -.:o e pre-~..:-~-.:,.. .. ~ ... ft~ _._ .. • - , --A • • • ts ~ th 

set spec.;..:; cations and sub-s"t:&~ ~..ion, fina.l. qual.ity 

~-~ usembly. 

:oat:>ut -~_ss 

c!:i.f:Eerent a.spec-...s ·of optiC:S tec:hnol09!' =._"'tnlc;h the 
.:.. 

meeium of pe..-i.oCical le-""'tlfres. 

l:n«i level.. -· 
~::ac-...ical de!Donsttaions and uerc:ises on: 

~ Optical desic;n of SX,.. .lOX, objec-...ives. 

• Optical des_ic;n of hi.noc:lll.a: cbjec:-..ive.. 

• Optical and meQznical desi:;ns of silOp au"toCOllimat::>r. 

"Olr.:::>U't.No. l2 

.. Out:>U't details . ci ven in PRCDOC 

~c; ·of lOO scient:i.s~, enq'"..:nee._~, tecimi.cians and artisZ!lS : . _. -
!:om SSIC, i:ldust-"'"Y and academic. _;.nsti =-..ions t!l.--ouc;i-- special 

tt&.ininq sources. 

· · Out;:)ut P:oa::'HS 

On-job s::;>eciallsed ~q of 46 National sta.!! in c:omplu 

optics teclmoloc;ical p~esses is completed._ 

- T:a.ini:Dq se..""Vices are ~q ex-...ended. to other benefi.ci:L.-y 

o_rqan:is&tions . and potantia.l e:it:eprenell:s, both. in public 

and pri va ee sec-..:>rs • 



r---------------------·-·-··-. 
24 

OUt>ut No. 13 

Seventeen S~ sa=f membe:s tte.ned ove::seu in t:he ~ea.s o"'· 

optica1 workshop technology, thin film technology, optica.l 

design and system. e.:ic;'-nee=inq, opticli usembly and repa;-, 

graticulation, mechanic:al design, mechanical WO%kshop imd 

tooling, d'-•nsional :mettol.oqy, found..""Y apd meul.l.oc;:a.phy 

and technical cooperation. 

Output P:oc;ress 

- Feµowship tti.ililnc; overseu of 17 Nationa.1. s'taff membL-s 

for Bl. f. llWl-D:mths in d; ffe_~t ~..i~ technology are&S 

is c:ompleteC.. .' 

Due to exigencies O! worX , !t-. Dol!1i~ ~Si . Under- · 

went fellowship t:"aininq cin Ui:ee dif!erent occusions to 

~.ll.qa.tia., .!ndia, anc OSSlt ·for a total ?e=ioC o:f 9 .S man-1110n'ths. 

~ut No. 14 

Out::>ut details c:i ven L~ ?:RODOC 

Opc;n.da.t.ion Of t:le ex;>erience of fOtll' S~ senior JDe?!Ce:s in 

a~·; nq with D:>dL""tl developments in optics tec!moloqy 

Out::>ut P::oc;:ess 

Study toe o:! two senior scientists of S~ to OSSA, GDR, 

Aust:--ia and Imila vu unde:-...alten during t:ie perioci 19. 2. 89 

to 15.3.89. 

- Study tour cf National P~je~~Di:ector To CSSlt,?'JG and Aust::!.a. 

durinc; t:ie pe_"'"iod s to 23 Decemoer, 1989. 

6. OPTrCS X!T 

The optical elements i:icor?Orat•d in the optics kit were chosen 

on the 'ba..sis of demaftd su..-vey and feed back from Physics fac.il t:y 

members of SSRC and Damascus University. 

The optics kit presently cont:ai.ns unmounted lenses, DIL.'"=Ors, 

prisms and miscellaneous components of varied specifications.: At 
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depa..--=ments, it is·tlsoplannec to include 1DOunted elements 

so as to be d:!.reC--ly amenal:lle fo:: condu~; optics expe:i-

- . ...:nts. 

6.1. Lenses 

Five sinqle elements of configuration equi-convex, 

plano-convex, equi.-c:oncave and plane-concave z_-e con'ta.i:led 

p::esently in the optics kit. cons-...ruc-..ional data. (radii 

of CU-""Vature, sur:ace shape, cente:.'"thicJc:ness, edqe thickness, 

c!iamete.r, no111inal and· back focal. leng-...!ls and qla.ss type) , 

tole_~ci:lq ~-ameters {diameter .. , ~c.bess, raC.i.i , su::::ace 

f•n• sh, cen~..ng z.c::u:acy: coat:!ng, foc:a.l ·lenct=-'1, a.nC qene_-al 

-=eqi:;:.:ements) .a:e ¢ven upon opti.ca.l desic;n data Sheets {ODDS) 

in each case. 

For pr:>~ seleC-...ion of ex;>eriments, as z. quide, 't!le !ollow

~"lg gene~l =ema=ks a:e f-llr'"..her i:lcl.uded i.:l ~e =eleVC!l:: ODDS: 

• Ec:ui-c::>n""JeX lenses a.re aest Suited in !' n.; t!! =>njuc;a:~e - . . 
iMla.~_nc; ~pl.:.cati~ns up to mac;n.i!ication of : 5. At o: • 

nea: 1 : l conj~~e, coma, di.sto:-..i.on ·and lz.te=al c.'l:'x2tic 

~ation a.re almost totally el.5 mi ~ated. 

• ?lane-convex leses are ~st suited in f"n"te conjuqate 

S . Cu-..-ved su:::ace is al~vs pcsi tioned t:>Wares longer ., ... 
:..= .. 

conjuqate. 

• ~-ui-concave ane pla.no-c::::>ncave lenses a.re used in ccmbin

tion with ot!ler types of lenses to i:ic=ease tile sy.s'te:ll 

:focal lenc;th. The e::>r=ect confiqcration is dete-~ed on 

t.'le basis of :esidua.l aberrations of exist:i:lq system. 

• Plano-concz.ve lenses are commonly used to cil.verqe 

collimated liqht. cu_..-ved su:face is always positioned 

towards the more collimated beam. 
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6. 2. ML-=o::-s 

Round !'le:~,rec:;~C]\!lc ::lat, concave ~'le convex sphe:ic-

al m: __ ors a:e contai.nec! presently in tile optics kit. Const..-uc-

tional data (c;mensions, cente: and edge ti'.iclaless, focal 

len~..h, :adius, ma.te-""ial speci!ications), tolerii!lncinc; pa--ame~ 
. . 

(Ciamete:, thiclcness, si.ze, focal len«r...h, sur=ace aceu--acy 

and finish. ·, coati:Uc; and general ::-equ.L-ement:s) ce given upon 

ODDS .in each. case.. 

The gene-oral ;re?Rrks made in ::::-elevant ODDS a-~: 

• ?"lat m":::rcrs .a.:e. used in folding/bending the 1:iCJht beam. A 

.left-r:l-¢1.t :reVC"sa.l of .image is caused llpC'n each :reflec:-..ion. 
. . 

• Spbe_-i::al concave 2.llci convex m" •:.o:s ac't like positive ~ 

nega~ve lenses ::::-~...i.-vely :regL""C!inc; -:!lei= imaqe fo:m:.nc; . .. . . . . 

p~...ies. ·.!ti.z:or surface. geomet..'""Y s-..i 'tS better in c~..a.in 

a-:n:lications c:oim:>ued to eauivalent class lens svs~. -- - - . .. -

~ desi:ed spec:t=al band wid'th.: 

Equilateral and ~igh~ i!:Dc;le prislns a.:e con'ta.inec presen•,_f 

i., 'Oe optics ki.t. C:>nst..-uc:-.i.onal data (size , material speci:5.-

cations), toleranci?q parame-::ers (cimensions, anc;u.lz= tole--ance, 

. S'l:r=ace. .:J.atness and finish.~ c:>ati:Oc; and qene:a!· ::::-equi:emen'tS) -a:e 

qi ven upon ODDS in each. cue. • .:. 

T!le_ ciener2.l rema:ks made. in :ele'Vi!?lt ODDS a.:e.: 

• P:-is:m..; is essentially a,:.non-~qe. for.nine; opti=al element 

usee £or two ma.in PU%?0Ses, namely to c:eate ·.nvele;ng-..h 

dispersion of incide.'lt l;iqilt into its constituent colou:s 

·and to de.viata t!le 1:J.qil.t path. to any dasi:ed di:eC:-..i.on. 

• Equilate-~ prism ts · commcnly used as ei.sper-sion device. 

Rii;hu t.'l.e i:lde.x of .:af:a~.i.on of prism mate:ial, q::::-eate: 

.:..s t!le deviation of incident liqb.t and usually more 
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sepcation between 6.sperseC: colou..-s. 

used a.s total inU!.---nal re!lee-...or and as consuuit devi.a.t-

ion p:.i.slll. Tbe anqulc deviation is 90•11eo• when ll:;:!l~ 

=ays a:e incident ao.:::mally on prism !a.ce/hypotenuse. In 

coestant devi.a.tion prism, regarCl.ess of incident an;le, 

!:?le ente-~q m:e eme..~t beams relli!.iJl pa_~el. 

6.(. Miscellaneous comconents 

c:>nttined presently in the optics ki.t. Const::uc:*...ional data. 

Csize.~~ess r2!lge, m._-::e:ia.l specifi~tions), 'tale_~cinq 

pa_-ameters (d;mensions, ~c:kness, su=:a.ce !inish, anc qenerc.l 

:equ;.:~ts) ce ¢ ven i::>on 0005 in ea.c..~ C2Se. 
;. 

The qene_-a.J. rell2rks Mcie in relevant ODDS ce: 

• :?e-~el s.:.Ze ree-...anqulc c;la.ss sl~ can be usee !er set-:.i.nc; 

Groune ;lass sc::een can be usee ~ study ligh~ sca~i:lg, 

V"-Sl2.l obse~tion of Ul2qe, and i.:l ?~ a.li;:mie.."lt of 
.· 

c:>mpone:it optical elemen~ of ;iven syste!!!. 

tooli.n;, design of some simple: ?pticaJ. devi.ces have £-.:=-~er 
> 

:been wc:ked out. 'l'!iese ue h&nC-~ld mar;ni!ier, a.Ciromatic 

cemen~ doublet, a.c."'1--:>ma~c c~ud tri?let, and cementec 

lens c:>mbi.nations. 

7.1. Hacni!ier 

The desi;n developed is based on a stock element. COnsc:-.ic

tional data: (radii of ~ture, sur~ace shape, cenur Uld edc;e 

t.~c.laiess, diameter, !oca.J. lenqth, ma.91U-!ica.t!.on and ;lass ~): 

tolerancinq pa.ramete:s (diameue::, thi.c:k.~ess, radii, su:face 

acc-.::aC"f, cent:inq accuracy, coa.tinc;, !ocal lenq-..:i, and qenera.l 

requi::ements) are c;iven upon ODDS. 
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the si.ze of the :-etinal. image ove= and ~ve tila~ which 

is fo?:JDec! vi':h the ana..ided eye. !t forms an e:~ vL~ 

image of ~e obje~-

• RanC-helc! magnif ie: can thus !:.>e usee as a convenient 

::-ea.:'..;..n~ c;ass. Witit its tic!, the t2slt of ~aCinq S1lltll. 

• On.like eyepieces, ~c;ni!ie:s do not have fi.Jaec! exit pupil. 

Eye position can thus !:.>e va:taole. In other words, the 

fo:: the ?C"?OSe. 

• '!'!le p::esent opticz.r: device has su-4'-ri::i.ently lL'""qe !ielc! of 

view and ?--rovides 5X ma91• 4'!c:ation (SlRll va:iation in 

magi;=~c:~-=.ion ~used due t.o c:ha:lqe in C.S-::ance :::ie~ eye 

make:'s loi:pe. 

7.2. Oocl:>let 

The desiqn cevelopec is :!;)ased on avtlla.ble opti.c:z.l tooli:ic;. !~ 

is an ac:!i_"'"Ollla.tic cementec! doublet., c::>~ec-...K for t:he ::ed (656. 72 :im) 

and blue (486.lJ"ma) lines of ~-oqen- Rel.a.ti.ve &?L-:ure is 8.5, 

effec-..ive foc:a.l lenqe 374.5 m and !:>adt focal lenc;-...!l 369.0 lllll. 
·:.. 

Cons-:...-uc~onal data t::aCii of c:u..~tll:'e, Sl:rface ·shape, cente: 

thic:!c:less, clear ape t.u..-e, c!iamete::, and c;lass ~) ; toleranci:lc; 

pa..-amete::s (Ciamete:, thidcless, :ac!ii., sll:'!ace accuracy, surface 

finish, cent=:!.:lq ac:uracv, ootical cement, coa t!.nq, focal lenq-...b, . - - . 
and qene_-al requi.::ements); anc! technical speci!ica.tions ('ey?e, ::ela~ve 

aperture, effec-..ive and bacr. focal lenqms) areqi•.fen upon ODDS. 

The qene::&l :'em&:".lts made are: 

.. Ac!l::omatic cement.ec! doul::let. c::imprises of two lenses of 



c!i.ffe=ing =e!:ac:ive L"'ldu anc! Abbe w.lue, ?P' -eci S".ich 

tha.-c the ch--aaa.tic &!>L.-=a-cion proeucee by =~n~ elemen<c 

is C"'>mpensa.ted by tile :iru:: lens. In adc' ~on, good 

$?he?."ic:a.l zbe--ra.tian:anc c=oa c::1--recti.on can be ob~ec. 

• Well-co::ettee a.ch..-cmatic cemented Qc>uelet fines nU111L-ous 

applications e.c;. coll.iJDa•inq lens at infinite conjugate. 

:a.tio, mic::oscopi:: ane telescopic·:systeias ~ic;n; low 

power lzser beam manipulation etc. Aqa..in, collima~ in 

itsel.f 2nd in conjanction with other accessory devices, is 

widely used in op-..ic:a.l •t:oloqy, alic;:uaent, lens tes-~c; 

ane a.s target proje~.or. 

• As col.limi!.tinc; lens, ~the a.cil:omatic· dollhlet can be usee to 

focus inciden-c- pa.._..-z..U.el =•Ci ations to a well co::-e~ed point 

image U:. the focal pl~ne. ~?:Sli!"ly- ,a collimate: an !le use<! 

7. 3 • '!°=i:)let 

The cesi;n devel~c is basee ~n available opticu 'COOl:.nq. 

!~ is an ach...-c112tic cementee :!.?let cor=e~..eC for C a.nC : l.i:ies . 

A hi.¢1 index symmet:'i-c !lint element is smC-wlit:het! be-eween ~ 

icentia.l low index c-own ele;aent.s. The device is conceived 

25!.ca.!.ly to serve as a supe_"'"io: ~ty l!lac;ni!ier. Oseable 

:ea'Cive a;>e~e is f/10, z=f - U .9 lllD, Bfl - 53. 7 1111 ane 
illilgnifi:ation - 4X. 

C:>nst...-ue"'"...ional data (:2.C.ii, su:!a.ce shape, cente: and edqe . . ; 
~:kness, Ciamete=, and c;la.ss. eypes); tole=ancinq pa:amete=s 

C c:il.ameter, thicicless , radii, sur!a.ce ac::u..~cy, su..-fa.ce fi "'i sh, 

cent=inc; acc:-zacy, optical cement, coatinc;, foe&l. lenc;-.ll, and 

gene:tl r~ements); and tec:hnical speci!ications a:e c;iven 

upon ODCS. 

'!'he general :em&-.-U made a:e: 

• The symmeeic: arch-""oma.tic cemented eiplet provides seve=al 

inheren~ advantaqes, e.g. (1) at or near unit conjuqate 
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up U> a maqn.i.!ication (or dema~;.sica.tion} of app:oxi-

mately 5.; (3) lenses L.'"'1! :-eve.."""Sible pe_..-.i~..i.nq thei.: 

uti1isation e.ither side up., and (4) ~ere is no prefe=

ec! c:cnj_uqate plane at any specific c:cnj_uqate :-atio. 

• ·Dar"-nq its usaqe as a m.gni:ier, the present device 

- provide ~ficient!y luge workinq dir...ance vi~ vide 

field ·of v-i_sion. ~..her, the focus position can be 

suitably chosen ena!>li.nq Viev'_ng o! object vi~ a relaxee 

~-

- 3ecause of the soeci,:fication of sinqle raC.i':lS of c:m:vz.eure 
- i· 

fo: tll. lens elaen~, vi~ consequent~ ex;>enC.itc=e 

1lpOll :-equi:ed optical. too~, _tile device she! !:>e ame:sable 

to fast ?~..ion Vi.th. cilez.? cos~. 

i.~. !.e!!S.c::mibin&t:.ions 

T!le design developed is buee C?n s~ eleme:::.s. Two ~s 

of cemented lens c:o£:>in&tions (C!.C) of ze..~ ::iowe a_-e conceiv-

ed. C::>:ist--uc-..i.o~ ~ (:ad;;, sir:ace s!ia;>e, cen~ ~ edqe 

t!'!.iclcless, c!ia.mete:, e:fl a.!lC mate:i.2.l S?eCificat:.ions); and 

tole:anci..,c; p&-""Wters Cc!i.amete:-. thickness, r"'c• ; , ~ace 

finish, cent=-'_ng aceu:ac:y, f~ le~..!1, ene c;e:se:a.l =~e

ments); are given upon ODDS. -· .. 
"..-

The qeneral :ema.-'""ks made a_.-.~ 

• It is well known that i.nSe:-..:.on of a qlass plate wi~ plane 

pa...""&lle! faces placed or~ to tile axis in an optical 

sys~ causes only lonc;ittr.;nal dis?lacement oi ~e illlaqe. 

soveve:, when t!l.e plau is tilted in non-c:>l.llmated !.!.c;ht 

beaE, abu:.aticms ._.,.. int-~uced. It has £=-a~ been 

s~qested th.at astigmatia and coma so int..'""Cduced c:>Uld 

be mi:iim.;sed by t.~ ase of a plate b.avinq ~ecveen its faces, 

a lit~• lack of pa_""a.i.lelism wisely chosen. 
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s~-'i• i~ is consicie_~ int~es::•nc; ~ s~uey 'C:lCe: 

icientictl conCitions, tile abe::.:.ational c:M.rac-..e:is-....i::s 

of 'the above t:wo types Of CU: r-S-a-vi.s e<!Uivz.1.en~ 

-:1:.idcness !;>lane pa..-ul.el c::own qass pla;e and ~-e 

:esults. lle~lect•nq llBJlufa~-DCj def~..s, and USlJlt

~ the interwedi ate ceiaenU!C su:fac:a ~ f01:1a eon-...i!luous 

~us 9ediaa of same ref=ac:-...;i.ve index, CU: ! 

esse:itially can be visua.lised as ~valent U> thic:!t 

c;lass plate with plane p&:Ulel end !aces; and C!.C 2 

a meni.sc:cs le:is bavi.nc; f:lon: su:face c:mc:ave ane rec 

~ace con11ex. 

8. ! . Junicr leve!: a:>Cel. 

?or uti 1 ; Si!.tion i:i sdiools , the op-~c:al sys~ desic;n c: 

~ por-..zble junior level mic::osc:o;ie vu eeveiopee. !~ inco--po

~tes 5, and 10 X ol::jec-..:..ves, zne 10 X Euyqenian eyepieca. A 

specific:ations ane c!esic;n" ciea.ils c-e ~ivee i.!l :eleva.n-t ODDS. 

Ei:yqeni&n eyepiece is c::imposec! 0£ ewe 2! • --sepa._~~ plano

convex· leases w±t..'l .plane faces J;>f ?:>ot!l field and eye le!1Ses 

fa~ towa..~ human eye. !'~ ;»lane remains located beeveen .. 
'the ele!lle?lts. Ratio . of t."le ~-s of t'.«> lenses is app:opria.-:-

ely c!Jcsen ·u:> min hgj se =ma anc" sphe:ic:al &be:!'-&tion. S;>acinq 

between t."le elements is ac!justed to el •m; nate late--al colour. 

Mac;ni!ication is 10 X, a.ppuent field diamate: - 10.S • and · 

!:>&=el diameter - 23.2 .... 

Mic:csc:»pe objec:*..ive SX is cemented acliromatic doublet 

co:e~ed for c and F li:\es. Numerical aper=re is O.!, worlt

~Cj Ci.s~ce - 29.3 aa &DC! focal lenc;th - 25.S m. 

Mic:=os~ objec:*..:..ve lOX is of Lis-:er eype. !'t is composed 
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is 0.25. vo=Cnq dis-..ance - 7 .5 .. ene foc:a.l lenc;-...h - le.a 
ID. 

'!'he objec-.. i:ves e...-e c:o=ected for a aecbanica.l. ~ 

lenq-~ Cc!isunce frca ~e re: shoulde: of the aic:oscope 

objec-..ive !l&nqe ~ the aic::os~ t1lbe enc!} of 160 -

Moun~ thruC fo%a is s•aD(lz~ RMS . (Whi:WO:-..h 36 ~I} • 

8.2. ~ .:xiels 

Design &DC! development of anotller two aCvanc:eC ve_~ions 

of aic::ose>pes (coded u I.AaP!M ane BICllEM} has bee:l 

~ in c:>llabora~on vi.th L...T'?.'!ll. ~e newly desiqnee 

ach_~tic series of Cli:j~"'ves !o: IA3PLMI provide s:ia.._"? 

a.nC vell-de!i!led images Ove: ~ o=;~ves i.e. 4- O.l. 
' -- - . :-10 0.25, 4 0.65 end 100 h.25. 'l'be objectives ~e of cr 

Sphe.--OC::...-o.a~ anc! se~ry c"":c>G2tic ~a.~ons ~e 

:iez=ly ze_.-ro vi:!J.ou~ us.i:lq opeic:a.l glasses o::- ~~

~t =-an ~e wave fr.mt al:>e!:.:.ation of a.1..1 oi:Jjec-..i.ves 

is 0.07 IambQa. on-e.xis and 0.17 Ta'llli'>da of!-a.xis. Well 

=o:=ec-...eC wide :=ield ·eyepiec:elCX vi-:!l ~c;e exi.~ ?U?il 

Ci.s~ce ( 25 m:a} is :p::-ovideC. 

?or cost :~on, i.:i 3IOIEJI! lllOCel a.l~-.ia~e set c! . . -objec:-..ives v"'-Z. 4 0.1,10 o.2s·anc! 40 0.65; and eyepiece 

1 OX is providec!. In cont--ut ~ Lll\P!M, DO optica.l. co:::-ec-
~ 

·' 
a!:>e::-a~on and imaqe cu:vz.t:e is made in Qis case. ":'he 

illuzination s:stem of LUPI..\N. is cf Xoehler type i.e. it 

comprises of & e:>ll~...cr lens, awdl; ary lens sys-:em, plane 

111.i=o?', and sw'..nq-out condenser. condenser makes it possil:>le 

eo provide opti.mmll illumination for obse_.-yation vi~ the 

objec-..ives of low pave (4, lOX) eo hiqh power (40,lOOX) by 

simply enqaq-'.-nq or cil.senqaqi.'lq the top lens. In 9IOMEM, t."ie 

illumina:inq sys-:em compr~se only of a plane-concave ~or 
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mi.:_osc:opes L~ c;i ~ in Tab:~ S • The sz.li.en-: ?O~'t.s U> be 

no~ c-e: 

• Modula: ciesi911 concept pe_-si~inc; i.n=J:?O--z.tion of 

addi.tiontl attac:bemen't.s in !ut.ure. 

• S~s of ins't-~t achieved 'thro\ll;h fixed 

obse_~tion tube Eld foc:usiDq D!' s~ge movement. 

:-::. i.?lt.L~~ty and st-andz::iiution c::msicie..~

tioc.s, ~al. C!>e 1~~..!l fo:- all objec-... !:ves is kept 

160 l!!!ll; eC ~ocaliey 'C.Stance be~ :Ji:j~ :>l&ne ~ 
w - . 

abjec-..i.ve ~llz: ?lane) :: 45 --

9. !.EC!'OR::S 

?or ~ti.on of Uieo:-etic:al a.nC p~..i.c:al Joowl~...qe of 

tile Natio~ s-...a:! b optics Utc!mol.oc;y , a sc:~ of ~ioe-

ica.1 l~es eeli ve:ee by t!ie !llU-~ticmtl team vu i;i=ociuc

ee. T!le topics c::>ve:ed L~ qi.'ftn in Ta!>le 6. ~ese c:an !::=oad-

cpC.cal me~-ol~, anc! qua.li:y usesaent; opt.ice wo:Jtshop 

~c!moloc;y; opt--mec:hanic:al worksbop technoloc;y; c:lea.ni:lc;, ~ 

c:a:-e of optic:a.l c:::>111?Cnen't.s; &nd.ioptic:a.l systems assembly. 

Objec:-.. :.:ve eype tas't.s we:e ~..her c::mduc:-..ec! !o:: :-ec:eir-?lc; 

~e feedbac:.'lt. In some cases, even vri tten notes in ?:ic;E.Sh 2llc! 

Arabic we:e t!:.s"t.:1.!:nieed to the par-~ci;>ants !or better COlll!;)re

hension . 

:n tll!.s sec-~on, e~!>ora.tion is ude o! ot."le: s!.~icant 

tec:hnic:al c:=ne:.!:Neions not covered elsewhe::e i.:1 ~~e nresent 



10. ! ~.i::=csc:>oes: I>esic= ~c Mznu!a~-=inc Tec:hnoloav 

Ora_~ ~ Repo~ subai~~e ~ LI'1'!«> to tile !':cjec-:. 

can !:>e -=-~a:~ as exha.us"L-C Technical Doc:ua.en:ation in 

of 

tven~ nine (29) paqes of text and (7) Annexes (1 e..-ou¢ 7). 

'l.'he !oll~_nq salien-: poi:l~ of :he e.bove Tec:hcia.! 

I>oc.men~tion c-e var-..h 00-...i.:M;': 

!SO S?tCi.:ic:&tiacs. 

• Documen-=z.~on ·is~sui~e for :!le aiC:::OSC::J?e c;>-:i.c&l 

ant! mec:!l&n.ice ~~a.ti.on on :he mac•; nes ane equ:..?

men-: z.~le a~ t:!le ssa:. 

of t:1e =ic:=:.s~ pc--..s may ~ ?QSS~le ~ s'Ci-:. SS:C 

wo:ksba? !acili=.es, !..! necessa...-y. 

objr---ives. .• 
·~ 

2. Tu-: ::la.~s C--a~~ ~:o: all opticz.l el~ts. 
' c:ont--.:>l anc: we~ !:es-: ;>la~s in ;ia.• .. s. 

3. Tec!mol~ica.l p_~ss to manu!ac<:ure objec-..ives, -~;>iece, 

~-=and il.!:ami:lation sys~. 

4. Technoloqic:a.l ~ess to manufac::are i'rism anc! m••-ors. 

3. ·:echnol~c:a.l process of lens cementi.nq and coat.:i.:1c:. 

'nle l!echnic&l know-bow padcaqe =nta.ins : 

l. Manu:!~=±:ic; techncloqy of a.l.!. mec:h&nic:a.l ~..s a.nc wo=k

pieces o! m.ie--os=pe proto~s. 
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s<:.aqes. nosepiece , s~ , c:ineese:s, ~ses "°it!! 

c:on:--e!.le:-. 

'!'he OD~hanica!. know-how pa~ con~: 

l. Route O.C-..s o= Utehnoloc;ic:&l ?-""OCUS o:! =~ ane 
Ce!l':i!l; objective lenses .i!1 .:>'Cll~ !o: each lens 

se::;a--z.~y. 

2. Reau ~...s of ~loc;icz.l :p..-:x:ess of useKlly ane 
&djus-:i:to; ai:ljectives , eyepiece , comiense:-. 

3. ACjur~ tables for o!::jec-...ives 40 X 0.65, 100 X l.25. 

cen:~ clmdts ;<two ~); au-..:>e:>llim.e.tion tu!>e ; 

i.nspec--ion llic:::s=ope f:>: cile~ aojec-..i.ves ~oal 

C.S-...anc:e ~ cen:.i!lc;. 

~. o=a~_m;s o:f ~ls ane ac:::essories =or E..::-.-o-O::jec:-...ives 

acnmC:lq j iq , ~eae ~; , vre!ic:!les. 

Tr-h .. ; cal. doclmen<:.ation !or !'i.nLl ~es--inc: anc: ~o~ce 
evtlua-=.:.on of .:iic::o-ocjec-..i.ves, eye;:iece u-= :3I~ -S,L 

p:o~~ c:::>ntains: 

'!'ec!=icU. ::-eqcireaen~, :es-~ r~~ations, ~s: iP-~, 

l~ ct ~;ae?lt. fer mic=osc:cpe ~ti:lc; :equi:eC. !or m.ic:o-
·. 

scope ~o:manc:e evuuation. 
"' 

adva.Dtaqes: 

1. Advancee meeod of tix!.nq objee-..ive lenses in mounts !J!' 

cementinq us~ be:metic cement.. 

2. Hew e!!ec-...ive prcc:ess of cent--i:lc; l~s in mounu based 

on au-..Oeollillation which prOTides hiqh precision indepe=ieen~ 

cen-:::!n; aud et'!iciency r~!nq no s;>ecia.l worke:'s 

quali!ications. 

asseme!y and ac!jus':DL"lt are ac!\itved :_-_"""Ouqh t..'le use of 

aCjUS:!."lq ':ables and Ce~!ed '=:.J?iC&l m.ic:-:>-objec-::!.ve 
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~. A si.=;>le anc :eliahl.e -~ c! !.:.:ial -:es-~ &DC 

pe:!::>::mance evaluati.oc o! Bia!EM - S,L p~to~s 

5. !'he know-bow packaqes con~n ~ cieu.il.~ ane c:lec 

;tt"esenution of document ~e.:inq the a.ssem!:lly anC. 

mane.£~~ teclmoloqy of all ~...s a4lC uni'tS o: 

tile J:ic=oscope proto:.ypes. 

~e follovi4lc; ~echni~ fH.=es oi tile~ moclel.s. 

o'! llic:oscopes devel.e>pe: ere !in&lly ::ea.lleC.: 

- !!igh qatli~ opti.al imaqe ?rOVided b! in~~ti.?u; 
ach..-c:D2.tic series cbjecti.ves aDC! wide-field ~ie:::e 

!C x. '!'he obje~4ves have ~ ve-;r smail ilDaqe c:---va~-e 

,,.-:_~ la2-..-U c!i--om&~Sill bei.?M; !ully co~ , ~ , 
.s;>be..~-am&tic ;nc sec:JndL;r c:h..-aatic: abe:_ation · 

a?Sl--~~ ze-..-o. All objec:-..ives &!It!~ ~ie:::e 

c::nai.n only ~·n·~ ~so: optica.l ;lus vi~-: 

csi:c; spec:iz.l ;lasses. or c::ys-..&!s . 

• '!'he illmroi.na.ti.:tq sys-:.ea is i?; li.:le vi t!l Qe !>es-: models 

a~ahle; ·i'! is czp&ble to~· ~0--, ;.ll:m:i.:1~-:iO?l 

m.i~..eC liqbt. '!'!'-.is system bu a simple desi~ &DC!~~ 

c:o~~•nuous o:l:>se--va~cn !.-~ low to hi.¢1 maqni.:i.a~ons 

,,.-:_ :!l c:m:or-...a.ble ope:ation. ~e liqht SQU:':e uses 6V - 20W 

lonq-l: 6e.~, consi~e?:&bly sim;lli-7..m: time c::>nsmi::t; 
-.~ 

bu!?> :eplaceme:it. , 

• ~e hiqh eyepci.:1~ desicju, c!:ive c::>n:::ol JQobs anc! i.:Miie&-:!.on 

:acilities are in _ar;rnment vi:h ~~c s~ 2.DC 

enqi.Dee:iaq pbysiol~, sn:orid.i:lq com.6c~ for lonq pciod o: 

cbSL""Va tion. 

• St:cilness of tbe mic:oscope desic;n and i~ individual mec:!l&ni

cal =mponents allows :-eliable lonq-ti.me obse_~tion. 

• '!'he modular ciasiqn conce~ anderly=.:u; t!le available 3I~ 

models ;>e-"":Di ts to fu:-..he: c!evelcp ce:-..ain o:!ler moeels of 

mi:::osCQpes, like , ?Olarisi:M;, ;>hase-c:on:a.st ea: • 
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10.2. c.cmcu~erizee Octical Desic:n (COD) 

Design we:e fu=-..her s-....=enc;..henee durinc; the consul ~cy 

mission of P=cf. Serquei Rodioncv -~ the p~j e~ f-¥0Dl 2 

Oc:-...ober to 3 Decembe: ! 99 l • 

'l'he fcllor-!lc; eom.puU!: facilities are &vtilable to 

the pr.>j~: 

• Leanord ·• 386-r I3! compa:t~.!:>le, pe_""SODC c:ompu~er, main 

processor i.386, no 11111!.tile!Rtical co-processor, 1 MB RAM, 

MOnoch..-om D:lnitor ,. 10 MB BO, 1.11 MB. FD . 

.. 
•Zeni~ - 386/367, I3M compati.ble, personal :ompu~e: mC.n 

?-""OCessor iJ86 SX ~O ME, mathematical co-p=ocesso= !36i , -:·. 
SX 20 M!!, colour moni-:or VGA, 1 ME MM, 10 !G MD, 1.1_1 

•. 

optical desi;:i se~~on) , ~ Leanor: c:ompuU!: 12y be 'l!SeC 

SOf3L..-e ?acltaaes available ::o: COD are : . . . .- . . 

• !mpe:ial col.leqe C!nc;lane) opticz.l. package, incl~c; p:::>g

::-zmme .for optical sys~ ~lerancinq a.nc! lens , n•::-z...-y for 

sele~..ion of i.nitictl. ~t-~..ion of optical sys~em. This 

package is inst:a.lled at ·:j:,eanorc! and Zeni th personal c:ompu~e:s. 

• Reat!inc; Oniversiey C?:nc;l~) pacltaqe "OPAL" for solvi.!lq 
.·.;.. 

n.:ious ?re>blems of optical des_ic;n. ~s pac:kaqe is installed 

at PC ccmpute:s as well as Kini-Vax ccmpute:. ?C versions 

now provided sol~..llq only sillJ?le problems such as rays t.::ac

inc; and synt:!iesisof thin eomponent optical s-:steu. Total 

capacity of this pa~e can be u":!.lized at Mini-Vu compu~. 

• LI'!MO paclcaqe "OPAL" is installed at zenit.'l 386/3e7 compu-:er. 

The ma.i.n adva..-it:aqes of t.~ ~clcaqe a:e friendly L"l"::e:::'face 

wi':.h ·aesic;ner , g:>ver=ul methods of optimiza.tion , useful 

?rac~ical me~~ !er beam's size dete:mi:1a.tion, anc new 

conce~tion of abe::a:.;.on's evaluation. 
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Prae...ic:e in ca> included cievel~nt of =etl sys;;ems. 

Typic&l examples are·¢.ven be1ow: 

Telesco::ie svstem desian 

Telescope ~ vi th prism e:eC-...i:lc; sys~ wu designed in 

seve....-U vuiants. 

'l'he main specifications: ~icati.on M-8, ENPD-10 , 

!:X!'I>-5, AI!'S •
0

10 , AOFS • 5 , F- number-5. 

Four va..""'iants of cbjee-..ive we_, designed: ~ cemented 

doablets, one separated doublet and one cemented aoublet ?lus 

si.n;let. T"'O variants of eyepieces were designec! - lCellner 

end ~'t:ical ~. Final design - cemented doublet vi 't!l 

Kei!ne: eyepiece bas 9ood near c!i~L-ae..ion , •mi t~ quali.ey •. 

Mic:oscane ·svs-...m desi.c:n 

!'Or mic:oscope, two Tari.ants of mic::o-objee...i ve 10 X 

~· ~icz.tian we_..._ designee. 

Also illaminatinc; systs Cxohler) wu desiqnee, .i:1c:luC.inc; 

collee-.or I.DC condenser. 

ed incl~ relay lens and binoc:ulc pnsm sys~em. 

Also mic=o-obj~..ive 2.5 X ~ication with ?Brf:>ez.l c!is2:lc

es 4.5mm was des_igned for mic:osc:ope •BIQa:K•. 

:?botoc;-z.phic "abjee-..ives "deSiqn 

Deuiled i.Dvasti.~:and desi;n of phc-...oc;=apn• c objectives 
~ 

were ~!il.led, ~~ si.mpl~ "tti:;>let• ~ ve--i =mplicated •inver.. ;... 

tJsi.nq · pave-~ caaputer p:oc;rames, we cm obtain more simple 

design·, for example , it was possil>le to exchan11e expensive 

optical qlus · ClanthanmD: c;lass) with orc!ina.ry qlass witbout•loss 

of systa qa&lity. 

':he f!:st. desi;n was •Triplet• type. Osinq op~•m•ution, i~ 

was possible ~ obtain two n..~ants wit."1 dj,:!:!e=ent qlasses of 

nomal quali ~ :!:)r !'-4. 

The sec:>nd was "Tessar•. Several c!asi;ns of "'!'essar•, wi~"l 

good qua.lity for !'-2.8 were developed. 



The ~~d was h.:.;h-S?eec objec~ve "Plar.a=· o= ·eo~le
Gauss • ~tpe w:.-:..":. ?= l . 4 ; seve:al 'l<"z="i.a.nt:S c= -:."li.s ~ we:e 

designec, usi.n~ vz=icus kines c= glasses •i. ~~ ;ooc image 

W.;-o;... --· s:>ec!.::i::a::i.on: 

=:=-.L.=500, ?=5.6, TOT~ iZNGTE /::ru=O. 75. Fou= ciesigr.s -.ri.Uiou~ 

S?t!Cial glasses were developee. 

~--oJ 

21, !L~l2, ?'=2. 

10.3 Mi.scellaneous 

evapo=a~on , a:i ~qetlous me:."loe has s~:ice !>een developec 

wh; c!! i!lvol ves c::>up:i.nc; t.'le ou~t :::om Edwa=esOp't.ica.l ?'i.!:D 

wc:?t l:!lde= Sl!;?e:vision o:: no::. :::. ?utilin Cc: U'!'MOl . '!'!le 

!i~~e=s SU?P=ess:L"lq s:.delobes over broae spec-..=al =e~ions 

W:. t,;. mai.,tena.nce o! ~'le· s~p !land =e!lec~ce. Co-deposi. ~on 

o:: ewe 12te:ics, e. .;- . 

ed =c= t.~e ?U..""?Cse. 

M:. AiJmaC ltama.l .Ja.lal has been spcnsorec by lleppc Oni versi t"f 

de~ee unde: supervision of !.:-. Khalid Maya. '!'he wo:k :elates 

to :..'le development of suitable AR coati..,q for sola: cell. 'Z:02/ 

a=o2, si."lqle layer AA !ilm has been deposi tee for t.'le ?U..""?C>Se. 

:af02 coati.:lc; has been subjec~ed to t.'le r~ed envi.:-onmen~l 

c::mCi ~ons and fount! du:-21..ble • 

M:. .oom.::..an A!:>basi is unde:qc±.:1c; advanced :z.i::i::g since 

August 1992 for cne yea: at C~anqc~ur.. !nstit~te of Optic~ " . 
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~e Jw::i.o: Level Mic:oscope desi;nec ane cievelopee ea:lic 

men~ in !oc:ussi:lc; mechanism ane u--.ilis~c; mouldee mechanical 

pc-...s. !>:oto~s !>uec on ~s moc:.:.=iee design M.ve also 

~en m.'!l.de. !t :.s now amenable :or se:-ies p_~c:--ion. 

'?!le ?:cje~ has coll~:&~~ wi:."l Ir-. ~ Eyde (cf SSRC:) 

in :>rov.±.~· nc dU-.-able ·,;nickel: ~~; :ic bv ce:--...al evz:::io:::&tion - -· ... - - -
":>-"""Ocess ucon :he ex:cio:: Sl:!ace of solid ce..-emi.c cy!.:.:ide:s - - :-

socrce o: inqci._~ ·:o::: develcpin; s:>ecific p::ociuc:-..s Z?ici ::or 

pU:lic sec:-..o::: or;aniz& tions . 

- 'r.le ?:cje~ ~ esta.::llishee closee 'technical coll~rat!.on on 

:u~::;e:&l ~sis wi 4:h CSIO ~· ~-:'MO, and CIC»!. 'r'..is ca.,, i:1 ~~e lon;-
•' 

:-.m le~ ~..s set:•ng ~ ac-...:.ve~-.?Ulinc; L~qements in spec:.!i:: 

a::e&s w:.:.~ t.:iese esta.blishec!. ins-:i~ticns i!l :.'le wc:·lt! we.2.l lclown 
. c 

for excellent ou-:;>ut ~ the aru of ins~-:a!. optics and 

:ec!moloqy. 

- Open inv:.taC.on, ?--ofessor Xue ~u of Xian Insti.4:.i~e of Optics 

and P::ecision Mechanics, Xian, C!l.i:ia, delivered & se-Pj.es cf 3 

lec~es a: S~ bet"~een 26-28.4.93 on ~~ followi.,q topi:s: 

(i) 

Ciii 
(. ' : ' ___ , 

On Development of Applied Optics. 

On Application o~ Optical System in Space. 

Z!lqi.,eer• nq Optics i., C.'li."l&. 



41 

As a follow up o:: ~e s-::.at!!Dlen~ -made unde= Secti.or.s .J, page 

19 of ProOoc anc ~'le =ecomma_nda.tions ma.de in '!'=i~..i-::.e Reviews, 

the NP!> L"lci s~o= fa:::-..11.~ meI::be=s of ~Pie ?=ojec-: in usocia':.ion 

with othe conce.."""ned s~:: men:be:-s at SSRC ha7e made continuous 

s~enuou.s e!for-..s to es't.abli.sh ac-...i.ve-li.:Ucaqes W:..~ p:ivate L"lC 

public sec:-..or o:-q~zations. The :-esults of t!lese e!!or-..s, whi.ciJ. 

in essence c~ be ca.ilee u· •Development Su:ppo~ comnmn•c2.tion• 

2.:-e SlllCDla=ized below: 

1 ! . ! !.i..."lkaqes wi ~'t ·Pu!:!Hc Sec:-..or !:lsti tu':.ions 

:Ospita.l. 

!-2- !'!!.::.is-:_---y cf !.=ic;"a~on: !)- ~al.alt an.!. 
·: 

~ement of s~reosc:ope ClC ~c;n::,!'ies (>100) . 

E:Stabl.is::mient o:: C~'t.e:' !or ~':en2.0ce, repa•- 2.0C 

cc~ra-:ion of oct:.cal ins~.ments wi -=.'t ~~e collaboration - .. 
of National. Ce.'lter ?f CC.i:'ation, (NCC) • A mi:lis"t.erial 

su!>C:lmmit-:ee ·is for.nee (Dr. 3i::i is a member) . <:=er.:tly 

a SU-""Vey is unde:qoinc; C:!nc;. Al-Buni) to de"t.er.ai:le ~ 

!-4- O~C'.lS Onive:sity: D::. A. BoSL""Y 

- Re~r of microscope (mechanical anc broken optical 

ccmpcne::ts) • 

:?-.i:=-~e of cpt:.::al c:::mponen't.S CsL"lqle lenses, ;>riSill , 

reticles and microme~er for microscopes) 

have an order for 110 si-"lgle";S 

C"U::"e..'lt:.!.y we 



!-5- Alle:;>o Onive:si.~: 

,..: --
MSc. dec;:ee in t.~e application of sole ene--qy (an~

re::lec-...:ion coa~;nc; for pho~-vcl~c cells). 

I-C- ~s~-y of Education: (Sc.~ool Tec!:.-iolocvr Center .STCl 

:?=of. Ttlo 

Joint P--ociuction of the s~ent mic:oscope. ?urchase o:! 

optical components.:'easilliliey s~dy =or the establish

ment of optical workshop in the S'!"C. 

!-i- Gene:u establishment of Geology a:!lC !"...ine:&l Reso1=ces: 

?i=c."'l.ase- of ?CJCket S't~ecsc:::ipe. Developmer.'t of m• ·_or 

~· 

!-S- A't.:lmic E::le:;-y Commission: 

'!'he use c! coa.-.: :u; f2.cill :y tc develop su:>e::onc~C"t==. 

Manl:!ec:...:.:i.:lc: cf c;la.ss eo.:be :!o:: spec-..::al a:ialysis {9000 s:.; 
:::>evelopment &:id ma.nufac=:..nc; of objec~ve anc mer!:ia"'' cal 

hol:S.e: fo~ ?~to/Gu:m.?. ca!!te-""2. (20.000 S!.). (unc~ p:X':l:~onl. 

!>evelopme:it ane 1R."1U:ac_l.l.:"'_.""lc; of lase:: Beam ~e:s. 

Cu.""lCer des_i.c;::: :>q) • ; 

Development and Ma~1..=aC"tU:"inc; 
:.~ .. 

::acto=-1, Soms 

cf la.se: mi:..:o:s. 

::'!..'"le lappi.nc; and polishing of c:lus window !o= £'.:..'"":lace 

(18 :;>cs 500 SL each) 

11.2 t.ink2.aes wi~~ ?riV2.te Sec-..or 

As a. result of our pa.=-..i.cipation !..""1 t..'le £xhi!)i ~on of 

Scienti!ic !~s-=-~ent hel~ dur'..nq t..~e Scie.~ce Week cr;an:..ze~ 

:,Y Oam&sc-.JS Oniversi-:y , we were contacted by several pr:..va:e 

inC.i.:s~-y and :ading ce."1te:s. The C':l::'ent out:.c:ime of ~~is -· 

c:nta~ was: 
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C~y for Me2.l!ic ?::-OC:uc:-..i.on ( A.l:~??d : 

The ?rcciuc-...ion of l~.ses !or projection sys~em .:,..., 

macr•nes \!Sec !or me~ cu~~g. These machines ~e oc:~ cf 

!or brocken lenses in the projec~on ins~-umen~. This or:ier 

is as singlets a~ 90.000 SL. 

The develo~t and produ~..i.on of condensers ane concave 

:::r::-3- La!>o::at:i:i· ane Teachi:l~ !ns~-.mien-.:s T:-&Ci!lc;- Cen-:e:: 
--

?-.-oduc-..ion of : Slide prcjec-..or 

lOX ;.• "e?l anc ?~ Tes~e: wi~ 100 ,AJ1D c;-lus .:S.C:tle 

(under prociuc~on) • 



l .2 • 1 : :.:s-;. '!'PR 

?l~~ Comm.ission in Daa2sC1.!S on 6.1.90. '!'m.s wz.s attendee b! 

~e ex?e~-S ::_""Oii! the GovL~":., ONDP, tJN!OO and SS&C. nte ove--tll 

usesu1en~o=~ p~ss up~ll 31.12.89 was :3~-C ~be ·iDO=e ~ 

:>lannee• • !t h&s been c:onside..~ u one of ~ · suc:essful prcjec-:s. 

tJNDP, Damascus had ~..!ler iden:.=ied on.lv the oroject DP/~86/ - -

in 1989. ~s info~~o: was ~~by t:u!Ad"in.;st=a~~s Of::ice in 

New York !o= ~e presen-:&~on of 19e9 annuzl. repo::::-: contaic•n~ ~ y~s 

ide:it.:.!ieC: 

yec concact, z.s foune ex;ie~en~ for t!le p~jec"t. 

2. A:::=anqe :or t..-z..;..,.;.,.c; courses =~or Ri!lte!l&!lee anc repC.r o:: ~"le 

:!=::= Optii:U Tes-:.:.nc; ~ Optical Desiqn. 

5 • S-t=enc;-...!len <:wi.:mi!lc; L'"'=&n~";S wi: ~ad I!ls-=i. 4='.lte ane ., 
c:>nsicer TOC co-operation W:.'t!l o~ •-::st.i.~-:.es/cenurs dez.l-

i...,q wi :!l optics a.nc: opC.cal ~ec.hnolocnr in deve~opi..,q c::>un:ies. 

6. :::ns-.J:"e t!le es~lishment of produc-...ion of optie&l compenents 

wb..i.ch will save foreiqn cu::'ency. !n add.!.~on ss;:c should c;ive 

mere emphasis !or prot::>-eype equipment and s-:=enc;t."len i ":.S capabili =.-
es in small bat:h manU:ac-:.J:i:lq (~tad scale proeuc':ion). 

7. OpC.::s ltit:s produced at SSZIC should !:>e e:xhi.bi~ed in Kuwz.it Fai= 

i..,order to dete-""llli:ie det;:ee of ac=e:itai:lility &nd compet.i.tive..,ess 

i:l :..~e reqiona.l market. 
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Seconc: '!"?~ 

~!.ven below: 

STA~ PLANN!NC ~SS!ON 

- o=. il. '?~eh , 

- !I.:. :a. Si2i. , 

- !"..=. N. Shak!>ezof 

ssac: 

D:::. :. Moussel!y 
!'.s. ~- ~lla.s , 

Uh~ 

!'.s. !C. :.iebl , 
.!'..:. M. 3o1!"::>USSOV 

::::>=. .., . ?:-as ad , 

t!NL>P 

!'..=. -· Eaqona. , 
!I..:. lt. l'.lloush 
!'.s. N. Kc:ak , 

, 

Di='e=--0%', ~nomic, Sci.enti!ic &.nC 
Ted:.. Coop. Dep ./I:l:L-M. tional 
Relations . 

Deputy Di:::ec--..or, E-'"'OtlOIDi:::, Scienti.!ic 
anc Tec!:nictl Relations. 

Assis2nt, De?tt! Di:::ecc:>:::. 

N?!> 

Scienti;:ic Tec.'1.. c:op. Dep. , ss:ac 

A=ea. :;;>=:>c;:-amme of::icc 
350 
C'!'A 

aesiden~ Represen~~?e a.i. 
Na.tiota.l Pr::>c;:"2.Dlllle o:::ice: 
Senior ?~ ).SSiS":an~ 

~e ~~en we:e identi.::ied: 

:nen-:.s o: :!le p:::-oject in ~e..9:115 o~ !t&D opticz.l teC:.,oloc:y c:a.~ilities 
. :· 

cc! !o::: tile produc-..ior. cf ?rc~eypes cf e~uc~-

~ontl optics Jc.it, junior !.ever mic=osc:ope and biomem mic:-osc::Jpe 

(a~ced version) . The '!'!'!\ :eaciled tile followi-nt; decisions, conclusions 

and -::ec::=immendations: 

! - Bar-"lei es-:.ablished t.lote :equi:ec! i.n!:ast..-u~.:e and tecilr.ical 

!ac.:!.li4;ies, the project should make eonc:::ete ef:!o::i:s fo:: 

!denti!ica.ticn o: otile: optical inst..-ument Cs) which ce :ec;:ui:e~ 

to be developed i::i Sy:ia anc! i.'litiation of :u>&D activities t-~e:e

~pon, inteq:ation wi ~'1. potential enc-11Sers: i!.nd comme::::ial aa;l'r.a.

~ion c! tile technoloqy develo~ed. 
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tion, k.."lOv-hO"' ~a.ns::e: and cievelopme.'l-:.. 

enc-users, demand anc sup?ly ~e=1.inkac;e, e-:.c. vr.i::::h shoulc 

take in-:O account not only SU-'""Vtey a.spec-_s bu~ developmen2.l 

~~..s as well. 

I>u:i!lg ~e secone '!'?!t c! ~e ?rcjec:-:., i'.; ~ ~comaendee ~~ an ~-

The ~:::JlS o: :e::erenc:e c: ~'le join.: evUua:.:.cn miss:.on c: ~e Gove--:!· 

:ien: c! S~ia/UNn:>C/mmP o: ':he ?::-:::>je~ we=e ::O::m!a~-C by 'CNDP i!..'lC cle~ec 

wi:..~ ~~e concerneC ~....ies. 

Represen~tinq CNDP. 

Dr. J .L. Nic!e~ity, Manac;inq o:.:ea:tor of Lase:-::::insul ~ &.."lt! =::tc;i:leci:lc; 

Tech.-iologie, anc :-e:;:resen~• :ig ~: 

Dr. ':. ':a:.badu, P=->:esso: i.:l Opt:ic:s, Dni.ve:-s:.~ of Oamase'1..s, .and 

sent::.nc; tile GOve:nmen~of S!f:'ian A-..-ah Republic:. 

,.. ........ _ --::---

The work of the mission was c:a_-:ieC. ou1; in Damascus duri.-iq tile ~iod 

17 • 4 . 9 3 . ~o 6. 5 • 9 3 . C"!'A, NPt>·, Dr .N. Bi:::i and other cone~ Na::.ion2.l :oun~=-

~ s~.f =irovided subs-=ansi ve ~ac:k up assis~ce i:o t.'le ~U2C.on Te~ ~~ 

i':S ac-....ivi~es c:onc:e..'"":li."lq &ll u:>ec:~ of t.~e P:ojec:-;. i.mpleme.'la~on. 

~e leader of the :JLission ?reparec Exec:u~ve summa..-y of :.'le Dra.f: 

:::valuation !tepo~ (DE:tl. ':'!:is wa.s Cisc:-.issed wit-~ ONDP, oamasc'.!S on 5.5.93. 



47 

!:>een a suc:::-ess. 

The l~~'Cories a!lC! warlcs.'lops of tile Optic:tl Group a-: tile ~'"RC z.:~ 001-

es~lishee in moc:ie_~, well desiqnee anc well~ppec"bui..lCinc; on ~e ssz 
P--emi.ses. ~ eqcipment fo.::ese--n in tile ?rOjec;; doc-.men~ ha.s been ?=~see 

~ ins-:aliee, vi~ a :fev mi.no= moc!i!ic:a~ons. Addi~:ma.l eqc;:.;imen"C ~ 

bee?: suppliee by SSl!C. Wi~ usis~'"nce of tile :i.n~~~ontl ~..s tile 

c:hoic:e o! t!le equipmen~ bas been based on soune c::i~""ia dellveree by 

A ·p:o~o~ of a !:.ic;h s-zncz-C mi..;o_oscope h&s :>e-_n eevelopee i.!! :::::>1!.a!:>ora

tion wi.t!l a well k:::lown· !t:ssiz.n C?.=-cal !nS-:i~...e- '!.'!le p:o~~ nu !>e-..n 

:;i:oducec by SSH:. ~-ilc; ~~.;s ~ll~:ation tec!mcloc;i""i!.l a.pa!:il~=.es·.e.ne 

ski.l!s !l.C!.ve been ~!e::-ee w·· SSilC whic!l is now :!-.: 1 1 !' ca~le of ~fy-

An impon~~ =c~-'-butlon ~ t!le scecessll&s !:>e-..n ~e "!:li.c;!l sc:ie:~c i!llC 

~ech.'lOl~i~ ~!ica-:ions of the ~r.:>j~ llM!D&qement znci ~e ~ a.s we.!.!. 

as thei: e:!ficie:o~ m~ =lla!:>ora~on anc! thei .. =lla!:lorati.on Wi~ ~e 

sr-ia:l au~~ori ties cc! tJNDP /iJN!DO. . ... 

optical equi?DeD~ ~ tile ?Qblic and private sec:t::>rs. 3"olt ~ere is s-...:.ll a 

way to c;o before =ie expec:ed =realt-th-""Ouqh in ~-chnoloc;y ::..-a.:isf~ ~ ~e 

Sy:-ian i.'ldust:...ry is ::-e&lised. What is n~..ed is rel~le infer.nation of ~'le 

demand for optical equi.;imen-: al'ic of po-:ential manU::ac:-:-.irers of ~'ti.s ecui:imer.-:. 

The :nission rec:=mmenes t.'iat ~~e suc:cess!ul ~le~on of ~~e projec: is 

followed op immediaeely by a ma=kee r.i.."'Vey which can :;irovicie a back"=.:ol:?lC 

for ~~e dec!.sion c: ~~e ci!.:ec-:.ion(s} i."'l which t!le Opt:.!.ca.l Gro~ shall. now ;;eve. 
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--
~-?lq im;ill!!De?l'tatioc o: :.:ie ~"'Oj~ •~-=:Tw':ies, seva~al. ~,.;...I:•::c/ 

-;:, ~e ?=ojec-: Aa~ri':ies ?~ioC:ic llepo::-..s s~::.:":i~ ~ei: wor.!t uac 

icie:lti.~~ oei: speci.=ic c:int=i!>utioniac~~sn?Den-:- ~-:.ional s~:: 

so:::m• -:-..eC .:!lei: =~ ::'ellovsl:i? Repo~-

!.is~ of im;>o:-...&n~ R8po::-..s~li=zt.ior..s :.s race ::>e!.ow: 

! . ~sac:, J. , ane MO"CSselly, : • -, • Plan c! ~'le c;ic::~ '!'ec!:nclocv Wi.:lc; 

of s~. Damasc-1..s,• 62 ?a11es, :~:::ua,_-y (1988). 

a.nC llec::mmenda tions • , !l 2 ;:aqes , !"..cc!l ( 1988) . 

3. Si.!lqil, :I. , • Tec!ln.ica.!. Repo~ c:m~!i ti" :ic; ?i:lcii:le;s o! t:!le M.ission 

anc llecommendations•, 18 pages, ?eb:::ua..~ (1989} . 

4. MOusselly, '!'., 3i::=i, N., and P:uad, J., • ?i:la.l lle;>o~ o! St:Wfy 

Tou: unde:-..aken during t!le ;ie::.od 19 • 2. 99 ~ l S • 3 • 99" , l 4 :;>ac;es , 

April t198S}. 

S. Abell, a_, "Tec!mical aepor;: ?a.Criation cf Precision Opt.ctl 

Colzl;lenents", 34 ?aqes, Oi::-...ober (1989}. 

6. Mousselly, :., anc ?rasac, J., "?::::ijec~ Per:~r.na..~ce ?valuat.ion 

llepor-:~, 62 :>aqes, November (1989). 
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6. ~ae, ~-, • Teciullcal !tepc~ con-l!•n•nq :"inCinqs of ~e fl..i.ssion 

i!!ld Rec:oas...ndati.ons•, 1.¢0 paqes, .lanUL-y 0.990). 

S. Mousse!.ly, F., • ~je~ P~!c:::aance Evalua-:.ion ilepo:-:.•, 60 ?&c;eS, 

~ (1990). 

!O. •1'rCt :::.nc Re?:>~ ~the: vi~ Amiexes 1 w 7;1: Opti:a.l Desi;n 

I>ocumen-:a4:ion of !ti.=:o-abj~...i.ves &DC E:yepieces; 2.1 a.nC 2.2 

Oesic;n Do~tation of P'..:ic:::osc:::ipes - 3Iaef:S,L ; 3- :sill of l"..auritls; 

e9/44, ~ !41.s'l:i .. a;:;.;-o:: P:'ecision !!ec2.nics 2.:lc o;:~cs, ~~ 
--

(!.~91). 

itec:::>J11111e?1<2-:ions • , Si paqes , Novembe: C 19~ 11 • 
... 

15. ib!ionov, S., • Tec!mic.l".l Repori: _!!li::OC:Ucti.on o:E Compute::-i:ed Desi;n 

of Opti:a.1 Systems i!l :he Center of Optical ':ec.11.noloqy Oevelo;imen~ •, 

21 :;iaqes, Novembe: (1991). 

16. ~sad,:., and Moussel.ly, F., • P:'oje~ TL~ Repo~", 63 pac;es, 

!2y (1993). 

!i. ?=&sac,~., • '!'eemic:al S.?Ort conu.ininq ?i.ru:inc;s of tile Mission anc 

!lec::>mmenda :.ions" , ;: "). paqf!s , May ( !. 99 3) . 
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Pc-..ic:ular IDe?lti.on is ude ~ ~ - A.W. Cbahic!, ~Sid.en-:.; Dr. M. 

·-
~ tl! c-:!le: c!::ic---s &DC s-:c! c:mnec-...ee ""i: ~e ?:ojec-: a-: 

ON:!X>, Vi~; tJNV, Geneva; !'I.=. Xyaw :::.W-:-n Elz., Reside?l~ Rep::esc~--

One of 4:he ai:-...!lo:- (C'!'A.) ex;>resses hi.s c;:z.~~e to D::. K.?.. Sa..~, 
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2 

3 

4. 

7 

8 

9 

.. 10 

11 

12 

13 

14 

15 

-:!.cn.tl ='=je~ 
DL-t!C:-..o: • Bead, 

_ ti.cal Sys-:.em 

~ Sec:-...!.on. 

!"ilm 
Sec ti 

Eeze, Mec..'la..'li:21. 
Se~...!.on. 

'!'A3!.c: 1 

D:-. M. :' • Mousse!l v, 

Doc:4"..eu:- - Inq. , M.tl.e. 

M::. lttda.l '!lll=i -

M:: - ~ed 'Kav.i, . , ... -

Di~ c'~ec:, 
Male. 

ft. ilcm:~ an -JJ:b~i , 
s.::. Kale. .. 

seac!, 0:>~:21. We..: !".=. Ayman ·oi>e!.c, 3.Sc. 

-shop. Male·.· ...... ····-· 

Mecllani.cal Wc::X-. 
sho? ::::nqinee:. 

Tec:hnic:a.l .Assis~ 
ne Optical '!'es-~ 

Cp~c:al Des:!.gr.. 

'!'e$=.'l..'1ician- OpC: 
'!'eS~'lq. 

Bead, Mechanical 
Workshcips. 

Tec.":."lician, Ope!. 
Wo:Xshops. 

'!'ec::mic!.an, Ope!. 
Wo::Uhops. 

'!'ec."inic:!.an,· Opt! 
Wo:Uhops 

!'..=. ~ ··Rat:n=, 
s . .::., Male. 

3.:::. Hale. 

!'.s. Hada "":aaja!:I, 3.Sc., 
:'em.le •. 

1'otr. z=_-zhi: :ShaJ.esh '· 
3.Sc., !".ale·. 

.. ........... •:••· ......... .. 
M:r. -N~~--L~, 
D:!.?lcma. Asr.:.. ~-nee: 
Male. 

M:. Mahmoud·Al~d, 
s . .::., Male. : 

Mr. A..-"3hi"Baddac~ 

Diploma Asst. ?nqinff-
Male. · 

M::. Ziad"~ieh, 
Diplcma Asst:.. ?:Dq'.-nee:: 
Hale. 

Mr. Mou:ha! "Soui. ,M.l:s 
Diploma, Mal~ 1 
M?:. ~d ~~~~an.I 
.Oi?loma i\ss-::.. ?nqi:iel 

12/67 12/ 67. 

!/90 11/90 

~2/57 ·12/67 

2/88 2/88· 

.12/57 12/67 

5/SO 5/90 

5/BS 1/89° 

5/98 2/e9 

s;ae 5/SS 

2/98 2/88 5/90 

2/39 2/SS 

2/88 2/88 

2/88. 2/88 

'5/88 5/86 



Post No..J Post tiaJc 

16 

17 

18 

!9 

20 

21 

2:? 

Tec:hr..iciaz:- ~.i.n 

?ilm Tec.1lnoloqy. 

Tec'!"l..~· =~--.: n 
!"ilm Tec:h:lology. 

- :.:52 

• Ahmad Al::.Bal..zbi. I 

ipl::Jl2 :1$5~. :::ng-'_ne--= I 
ie. 

~-a I Di;dcm2 
~- ?:iJ'if ~ee-, "!'ema.le. 

.:: • M..X. Abo-Dbabab ~ 
Pi~ '.Asst. ?:Dq, MC 
I .. : . 

' 

~. Xhalld TL-a.::. I 
. r"'-?lOlll2. As~, ::':nc; t Mal.el 

'!'edmi:i.an- Mecna-r~. ~ Xaston,Di?' 25 

26 

27 

29 

29 

30 

31 

1 nical Desic;1n. st. =:nq, lllal.e .:- · 

Te~~"..ici.an- -!iecha .,.. : Xhalld Aio~ I 
nicz.1., Wc:::Xshcps. . ipl0!2 Ass~. ~ 

Tec.'lr..iciar.-~ • Mou:ssa · ~, 
nice workshops. · i?l.c:I= Ass~·-.. ~. Mal 

Tee..:iici.an- Mecha 
nical Workshops. 

?=j e~ Sec::eta..-y •..• '"sil.am Shams, 9 .A. 
~ Li=e..~t-.i..-e, 

Ul2.le;· 

?:ojec: Dr!ve.: Dih-Zla.tah I 
, e. 

Bel:>e= I ciea.ne= Riad A:a..-ah, Kale 

32 Mec~ctl Design· 
::::ic:...:iee: 

33 ·· '~· •c~-.; c; ... Oot:; cal 

~rge Al.-iiaoioon 
:a.::. ~le 

- ·-·- --· ,. - -
.vo:Jc.sncp 

3 4 e==.~ ~:..ar. Op~i:al 
Wcricsnc:;:i 

.: • Ghasan Al-Kat~ 
DiplCIU. Ass:.::nq. Male 

• Mohamed 3ake::-
• ec.wcal :aaCCirau::--· 
eate, Male. 

.. 

Full or 
pan lime 

:'ull 

?l!ll 

:'1:1.l 

?ul1. 

~ 

?ull 

:'ul.l 

-·. 
?ll2 

?\:l.! 

:cl..l 

:ull 

?ul1. 

?ul1. 

?ull 

;'•lll 

?t.!l! 

:ul.l 

· s1se · I -/es . ::> 

4/90-

3/90 

8/90 

10/90 

12/57 l2/S7 

12/67 12/67 

2/88 2/88 

2/SS 2/96 

2/~8 ·. 2/88 

2/BS 2/88. 

2/88 2/88 

5/88 4/$8 
:· 

.5/88 l/e9 

5/88 4/89: 

5/88 11/.89 

ll/91 

-·- __ -_ .. ....;._ 

Dqanllft ~,~. 
(Gale) • 

if apptiQblc 

0/92 

6/91." 

. -:. .. :.:-
. ~ -
.,,, ..... 

:."'"· 

···-·:-.. --- . 

. .. 
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I 

!!-01 

!~-so 

!l-54 

!~-0! 

Csn.l'V/131, 
14--0-4 

~/137) 

l4-0S 
(sn/V/!3<) 

14--07 

14-02 

14-06 

::.1-11 

ll-50 

lrM~ 

c ::'ac~ties 
·- Optics 
r:.ca ::!.on. 
- Cpeics 

suQly, Tes::
q , :=epai:'. 

- Cp't.i.=l 

~-
- Optical 
li.."lq ,.MeClani 

, :"abric:aticn 
- ':hin :"Um 

Design 

C'!'A 

Name. .a ud vQmi•tily 
_ oCiw=mhm 

Dr. Jac;d 4 sh ?:z.sac:, 
Male,~. 

Mr. Rymi.11 ~· 
Male, Aus"CUian •. 

Dr. JaqpU Sinah, 
Male, In•,. a;;:-

Mr. J'inq .:r!.anq Xie, 
Male;- Cli:lese C~.) 
Mr. Li-~-.' 
Male , Ci'4nese ~ ~~n ' 
Mr. Jizlq C!i "!U,::~ 
Male , O'nesecP_.:a. > 
Mr .x.m Mi:l2_, . 

MaJ.e I Ch4 ?eSe (P .lt.) 

Ms. Shu Mei ~· 
Female, . Chinese (P .3..) 

M:. ~-~. 
Male, Clinese (P. :R.) 

Dr. Jaqciisb ?:asad, 
, Male, !nclian 
Or. Ser;uei ·Roeioncv, 
Mile , itlissian 

o:~ Jaqdis~ ?=asac, 
Male , !nCian 

.. 
:· .. : ; ··-.:.. 

Emry.OD du')' (dale) 
Scbcd.·. I .-\c:ul lat..l 

4/88 l2: 12.e1 
11"/88 l.l.99 

4/89 3C.4.eS 

.!l/89 10.12.38 

.!.2/98 11. !. .29 

12/e8 11.! ;S9 

J2/88 1.1.1.89 

!.2/98 11.1.89 

12/e9 20.12.89 

12/89 1!.l! ~.a9 

~l.B. 91 

2.10.91 

15.4.gJ 

: ... ": 

... .r- - ·-:.:.: 

. ·.: 

.: ....... -: .... · 
.. - ._ .·.---. ---- ;-.·:....-: -~· . -- ·'·. ~ 

•• !'O -----~ -·.·. -

. . .-: -~: 
• .. · ... ·. 
·-. .;·~--. 

1 -
. - . -

-· .. · 
._.,;. 

.. - ·:.· 
~ 

.· .. -.--·. .... · ....... 

i/86 rlLJ.se·~ 
S/90 "1": , ., =::' 

.,,,J-• ----- • 
lC/89 '29.10.59 

.1/89 S.2.59 
.. 

S/90 10.Lgl 

9/90 !.O. !.O:Eg 

9/90 l0.17g1 

91'90 ·10 .. ~. 91 

12/91 19.!2.9!. 

11/91 10.12-9! 

ll/91 l! .. :!:..:...:E!. 

ll/91 I l.12:9! 

24.:~g:; 
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Equip 7 ilea .. 7 

(Ciiw _., "' .... il ..._., '-> 7 

1 • LHbda 2 UV /VIS specc.-ameter· 
vl th AC::S30ries .and Absol.ut:e 
re!leccanc:e aec...cbaeat., 1 sec.. 
nc. 

2 •. Holler prec:Lsioa spec:t:'Clllet:e:- • 
•sp.eramauc• serial Ho.121, 

i2J7 lOl. 1 see , FRC. 
3·. ~ry for ScbaubliD 125 

lathe: spherical turning a'ttadl 
-L-""ftt. f. iis-53.000, 2 secs, , 
SVi=erland. 

4. Lo.-ns ::oundlaq machine ::.ype RMD 
1...0. serial No. 88/028310 vidl 
m:t of clamp plates, c:oolbne , 
I: anlt cype rr 120F, suction devic:= 
anc:! diamond :ool INO., ~- • 

5. Smoot.Ung and polishiacj machine 
type SP!' 200~-D spindles with 
double eccent.er, serial No.BO/ 

'02MOO, c:omplece vith ac:::essor-
1es •. INC>., FilG. 

6 • Doub.le ec:::enc:r S1D00dli..'l9 and 
po li.s."a inq mac:h ine. type SP!" JOO 
-l, serial NO. SS/027930, 
c::>m?lece vit..'l accessories, IHO. 
nc. 

1 • IJOublo ec=ntc:- s111COeh!.llCJ and 
pu lishinq machine, type SP!" 500 
-2, ser'..al N0.'68/027810, 
eompleu vi c.'l ac:::sS)r!es, !NO. , 
nc. 

8. SOnorex ~!.~r RK 1028 BW ult=a
sonic: cleaner with stainless 
st.eel insec basltet aad lid, 1 
~t • FllC. 

11, Abbe n=!rac:comecer; lens coll ia 
-.ae::>r; optical se:-ess anAiy:er; 
1 sec eadl, CDR. 

12. Elec::rlc:al ovun, max. temp.ISO• 
c, conerol: 2•c, 1 se~ •. C>R. 

13. Job trays, 40 PCS, c:>R. 

21,000. 

. 
4,200. 

7 
7 

7 

2,000. 

. ,, 

3,000. 
7 

7 

14,270. 

p. hs. 

JJ,100. 

4,SOO. 

16,000. 

soo. 

14. Opcic:al blQCklnq, c:emenc.inq and 7,~0-

c:oat1n9 materials. 1 loc.,e>n; 
17. Optical qlasses, cypes IQ,.PSX J. :s,ooo. 

Baf'4, oa,..;, Bal'7, Qey JOO Kq; 
Ophthalmic: 9laS.s plat~ Ul, 
30xJOx20- thick, 30 Hi.>s ; t'loa c 
1lass plates JOxJOx12,19,2S111111 
ch ic:k. so NOS e.ic::i • I . lot. COR 1 

l7, 722. 
7 

7 

6,253. 
: .. 
,, ... 41, 797 -
:' 

,~ 7 

25,966. 

·23,528. 
: 

2::?,.125. 

: ; 

l,068. 

12,972. 

I ,GOO. 

741. 

\~; 7"Jl. 

21,598. 

10/08 

.. · . 

. 8/88 

12/88 

12/BS 

12/SS 

12/00 

ll/88 

J/89 

3/09 

l/S9 

l/09 

)/89 

11/88 

7 

11/88 
. 

7 

11/88 

: 

: 

11/88 
7 

11/98. 

l!/SS 

11/00 

7 , 

P .o·.No: 1 S-8-90742 
dt.d 30 .6 .98: 

. 
P.O.No.15-0-B0744 
dtd 3Q .6".08. 

I 

P.O.No.l°S-8-90763 
dtd 7., .09. 

7 

P.O.No.JS-o-30867 
dt.d 10.8.08. . • ... •' 

7 

P.O.No.15-8-30067 
d~ !q.8.ee. 

. 

- . 
?.O.No.!5-S-3C8G7 red to.a.so: . 

·. 
P .O .He. 15-0-UCOC. i 
c!td. io .o .ao·: · · · 

P.O.H0.15-0-010~4 
ldt.d 7 _JO .80 • 

5/99 IP.O.H0.15-U-U0750 
ldcd G. 7. 80. 

~ S/09 P .o.~, l S-0-90i64 
~Cd a.7.BO. 

. S/09 P .o .Ho .1s-o-a07G1 
rttd .b. 7 7 "". 

S/09 ~.O.!f0.15-a-uOiG~ 

ldcd . 6. 7, 08. 
5/09 P.O.~o.IS-a-~0760 

ldtd;.7,110. 



18. 

20. 

22. 

23. 

Eat ·, -ar .._. 
,,_ ~ J ....... ir alradJ ~) 

. . 
Opdc:al Clasaes • 'rypeS BC;DF • 
El»". asc. OtY sso~. ~- · 
Opc.ic:&l 91.Ass • Type .CB2l59 • 
100~. France. 

Optical Classes. TypeS BO. · . 
::!->Ci• SF ll and SF' 14 ;QTY 250 Kq, 
t:UK. • • 

!-"la::: ccol.s ;· Op~~ f'La::: •• Cube 
il.nd Square; 1 lOc.. lndi.A. 
t:.lwum £610 A ~vacuu. eoauag 
JOl.anc. Ccllplec.e vi~ ac:::essor-
iu=, I sec.. u.x~· 

24. '9iot.~r Chiller. ~lCMcool Madel . 
IC SO vi~ warer p~. l sec.. 
UK. 

2.5. ~I i::ninq Pads - 7000 !"CS. Pac! 

3!. 

33. 

34. 

31 .• 

Oi Spc#DSe:"- 2.oCS, .Jcb 'T:a)-S- . 

lG PCS. DemDark. 
Clas;s worltinq Haehi.nes, &ll 
fa t"lt:. a. Savi.DCJ Maeh.ine .~4-
700M co.D?lece wit..'l .11c:essories 
a... i.uns Cu:-ve Cene:-ac:>r RF-1 
a_,,1e~ wi:..'I ·ac::::ssories • 
... Universal Killinq Kaehine 
ut"K vi::b· 2 ~nqle r:iill.inq uni~ 
&1. ::..OOChinq and PGl!.shi.nq · 
M.:id& i ne VLP 600 vi :h ac::es so r--

c-. Uuuble .Pedal Machine VL!> 
l'.U wieh JC:essories. . . 
.. • !:ml:>ocbinq aod .!>Ol!.shi~ 

Machine VLP 300 vi th access· 
ories. 

'J· Universal Cenc:-inq HACb.ine 
WC L&:ser vi th ac::essor-ies. 

·:::.oothinq and PolishirMJ Tools, 

I loc. .PRC. t. ~. · 
MiCrOCJri r;., 4~Kc; • USA 

AuCOC:O ll baa COt' Tel escOpc:S l.C 
IC.UC C2uni :.3) :Ca c.. HQ. 401115010 
I lluC:. 

l"lanu Surface Inc.e:-!eromec.ur
C.&c .NO. l'll002000, ! sec.. 
MU.u~urincj Unit. for- POc:al lenqu 
e.rid Rc:solvinq Power Dec.er1r.i1'4-
: t~n, l sec.All t:-o.·rnc. 

25.000. 28.360. 

1.000. 1.225. 

.6,000. 

5,@. 7.807._ 

75,000. ' le9. 007 -

- .. . 
.. 

s.ooo.: ,, 727 

2.000. 1.400. 

5,000. 38,251. 

7 ,000. 

Sl,000. 30,190; 

Ocli¥Cl'J ola1c 
SdaaL t Acaual (al.> 

l/!!9 3/89 

10/08 10/98 

--. 
3/99 3/89 

10/08 3/!!9 

3/99 71e9 

3/29 S/99 

I 
. 

4/e9 I 6/e9 

12/98 5/99 

.. 

.. 

.. 

4/09 5/89 

D/08 6/09 
. 

9/00 4/0'> 

.. 

~.o . .N0.15:-B-M>7S2 
dcd 1.1.eg_~. . 
P .o.HO. l S-S-80751 ·. 
~admen~ A,d::! 
23.9.88\ . 
P.O..N0.15-jl-:!07SO 
ldc.d 1 :1.88. . . 

P.O.NO. lS-8-aQ7~. 
dtd 7.7.88. _ I 
P.O • .N0.15-~90796 
dc.d 20.7.00. 

P.O.Jll.15-9- 02e9 Y 
r!r:::i a.2.eg: 

?.O.H0.15-9-0420 y 
d;:d 14.l.!!9. 

~.O.N0.15-8-9086°0 
1r:1= .10.a.as. 

.. 

-·· ' . - . . 

.. 

P.O.N0.15-S-0290Y I 
c\d u:.:.o~. -
P.O •• t«l. tS:-8-B014S ! 
dt.d .30.6.88 . 
P.O.HO.l5-e-a07'X> 
'1td 14.7.00 •. 



50 -

COil 
Badac: 

. 
38. ; .e••na- Fl.ow Vo:k S::ation, 1 ae e,ooc. 

39. 
Fiie. . 

!'il>~ Optical. Dem>ns=:&d.on J:!. 
l se~ , OSSit 

40. DilDe:r..don.tl ~-t.D.; ~ 
1 ·lot, D.L 

S,000. 

41. 

42. 

43. 

Spa.--e?il-.-U !or t.lmb:Ja 2 fJV /VIS 
Spec:..upbotcmeter and an Epson 
·!IC, 1 lo~, E'!!G. 
s~~...:s for :::x!..s:=i ng· ~ M/.} 
1 lot, !'!IC. 
1!995 Lens paper 6xS in book" 
l~a>!J , 5 ?b , ~-

44. 1! 501 12!1 !lot;>l.ate 12xl2 Ce:::mlit 

45. 

46. 

47. 

'!!» 240V014. , ~!..:'I>!...._; == 
wr!.~ CD CJhsS 016. Qty 10. 
S.i.!..!c>n ca::!>ide Ab::asi ve, · 160 
CSA. 
~ 0-:_sk c: Dc...-zn 50 - l lo.: , 
nc. 
iibite Oph-?pl;n{c C:OWD Glass ill 
aawo:ked, anpol • sbecl s t-!.p !'aca 
Appr.>x 9C0ir:mx900iaa:4-26aa t!l!c:k .. 
-aess, 3 ?!ates. ?!oat Glass !n 
JOOmmxJOOc:::l ~2i::s 1"h•dcness 12 
?.!Ill, t9min, 25mm, 50 ?la~ e2Ch"; 
D.X. 

48. !1.ic::osc:::>pe Ste--ecmas-..er ~ Dua.!. 
1!.L 15~14 , Qty 1. s~ l)gwn 

T:ansfo:::z:e: 150 Wa~lS, Qty 1. 
~-

49. !:is D!.a.;:il:~ 1 MM 25 MM 40MMOD 
Qty. 50, O.L 

50. Opd.cal Class i.'\ ~ Slabs,· 
~, UJt9, SX4, 20 J:q each. ,FBG 

51. Spa_-epa:-..s ~c= 3: J06A Coate:, 
1,125 J:q, u.x. 

52. CraC!.c:W.es Ass:! Mic:::oscope 
kcesso~. , i2 9' , D.X. 

53 •. Anqle 3loc:k Se~ 10-:sos. 1 set, 

~-
54. 012-380 ?~14.E ?hot:> ~is~ 

Spi.-mer , 1 . sec, OJI:. 

55 • Crinc!i.."\q ' ?ol.:..sh!nq M/C !>Hi I 
Ac::essor.ies. ?lastic ·Cluc:!ts, 
~ loc, ~. 

.. -··:· .. 

I ~ 

I 10,259 • 

20,923. 

9,198. 

!5,t'!99 
~ 

I Dc!iwaJ dale I 
Sdial. I Amta1 <acJ 

11/88 

1/89 

. 10/88 

-.l/90 

l/90 

J./90 

-.12/!9 

.!/90 

6/90 

2/!9 . 

11/89 

3/8! 
-

e/90 

2/90 

2/90 

2/.90 

B/SQ 

P.O.Ho.!S-8-Dl~ 

d::d 19.9.BS. 
P.O.Bo.!5-8-5!50; 
dtd .lS.l~-88. 
• .O.Jlo.15-8-BOiC 
c!td 30.6.ee: 

.O.Jto.15-S-163.C 
9.11.89. 

.O.Jlo.15-9-1~ 

13.11:89. 
.O.!lo. !5-9-1 il!: 
- 15..ll.90. 
.o .Jlo.15-9-16-:.C: 

9.1.!.90. 

.O.!lo.!S-9-l 71!"" 

t:! 24.!Le9. 
.c.Bo.!S-9-17!U 
t:! 21.l!~!9. . 

.O .No. !S-<>-aS06" 
:::i 10.4.90. 

.o .No. !3-0-05\JS: 
t:l !O • 4 • 90 • 
.o.Ho.1s-o-o~ 

td 23.4.90. 
.O-'tfo. !S-0-0511~ 
td 24.4.90. 
.O.No.15-0-0572: 
t:l 26.4.90. 
.o .No. !S-0-05'>5'": 
td 10.4.90. 
.O.No. !.S-0-CSO~ 
td 10.4.90. 

.O . .No.15--0!.525~ 
td !9.4.90. 
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£r:aiF ... , 

E; ., _.._. ,,-._.,J ...... jJ......,._, ....... · c.. ;,..,,,.. I $cMd. o.li.-7 ~ ,__. I ·~ ac.:: ob•• 
~-i-~~~~--1~~~~~~~~~~~~~ 

56-

51. 

Co&"""1 ·......_-iili.1:i=",~_ r -
can~ for Li.au.id !lit:-• . - --="•, 
2 ~""'r.mce-

58. SeL~,. l lot, O.X. 

60. :aO--inq ~. l lot, ~-

61. ~..icz.l. Glasses, !. ~. 

~- I 
();'ltic:z.!. ~~' l lot, I 62. 
cssa. . I . 

63. Vacma ~""l:!.-..ent, 1 lot., ti-~ . 
- - I 

64. QaZ:'"..z ecystt! ~::.:oue:·; · 
l lot, o.x. 

65. Six ::?csi~CD ~~ Gl.us 
~,-1 lot, G.:L 

67. 

~s;:y, 1 lo;:., !'.!t.G. 

: • .!t.G. 

, __ ___ , 

I 
I 

l 
-i 

I 
68- Spc-e ?~..s T~=U S'?!.:- 1· 

270-1 :::s Gan, ! lot, o.x. 
69. C>loaree Glass 3locits, 

1 lot., : .LG. 

70. Mi::oposi: S-1400-27 ~-~ 
l !~ , o.x. 

I 
: 

?)!! 
10"; 158. 
:!:i. 

11,~ 

Ill 1gso __ 
'!lG. 

124,300 

1-

8/91 l.o. !lo. 15-.!-0S-&!.'! 
-~ !.2.4.91-

8/91 ~.o. No. 15-1-0lll'! 
-~ !3.2.9!.. 

4/9! 

S/91 

.5/91 

9/91 

6/9! 

7/90 

!.2/92 

!/93 

!./S2 

!./90 

l/S2 

a/S2 

?.O. No. 15-1-0296'? . 
~dt:: 4.2 .91:. 
!».O. No. 15-1--0443'! 
id-.::d 8.3.9!.. 
f-0- No. 1~1~5.?"! 
.~..= 20 '., """' .~"""'- • ---· :;:v. 
• 0 ..._ i--a-~n---1 - - ..... - :J-.;;-:::1141 /':l.:. 
.a----sa I'-..:: ,_ .. ,_ • 

? .o. Ne. 13-!-0884'! 

I - - · 1 7 01 ~...::: J. - --- -

~ .o. lie. 15-C-CSl!.'! 
l~.::d 24.5 -90. 

f ~~-NO. !.5-2_02!~ 
!> .0. NO. !3-2~!~ 

I :a...:; 16 - o-~- - . .::.-~ .. 
!>.O. NO. 15-!-!.~C:: 

-- ---1----· I..:-..; .::: , - e1 

?.c. NC. !.5~l~i4&..""!" 
·1 c:·-.:; 2c ~ ~ =~ - .,,. __ .. __ 

?.O. !Kl. !5-l-!4E~ 

'

.a ... .: ')Q i t Ct "'""- -- . -- .. --. 
?.O. NO. !5-i-!4i4Y 
I ~· 3 .- 9· .'-...::. --~- ! .. 
' 
~ 0 ....... ,- ' ·-·~ '"; •• ~ ..... :- .. -:.:1.:."-
. c:-:. ,,. • 2 9' i ...: o • .:. - •. 



5o 

H..- ud ICS o/ fclow(s).. 

. Fcn-llip. traiaiac c.onc. 0..U-
111111T _. °' ia ac: wic:c u.._c (.-.&U) 

IC uu.ia& ..-nataa 
a!WOa4 iMir:aac _,, 
wl ........... ol alldy 

Fellowship , Hec:banical 

W0':1t~!>-

Fsllowship, ~nic:.1 
Desi9n. 

Fellowship, Opcical 
worU.'¥lp ":"ec:hnOlOCJY. 

~ 
: ~ 

Fellov:sh-i?~ 0?:1cai 
wortt:shOp Tleehnol.oc;r.t. 

Fello.rshLp, 09cic~l 
wortshop cec:!lnoloqy. 

Fellowship, 09cical 
WOrlcshCp Tec!\nOloqy. • 

: • S . 1tt. "11he>Ud AL-HAMAD, 

· M&l•, Bul9arU.,RDll 
Sciencific: Inse-......enu 
-tion, Sofia. 

2. 5 Kr. Do-i a·n AB8ASY ,Ml.e, 
Bul9aria, Sci.eat.,i!!c 
Inst..~ocatioa, Sofi.A 

.. 

G ttr. Aym&n OBEID ,Male, 
CD&n"RC, . vEi'Ci':l !.eus 
.JenaJVi.-ibela Lob We::.l
a:; oa.a Opt~k:p.p:sc:h'n
en oanis:adC:. 

6 

6 

6 

Hr. L-abi llM)OAD,MAle, 
C>R/FllC, VE!l·.Car! ~1.as 
.JenA/W1.lhelA" ~ wec:l
ar; Dal-. Opcttuschl.n
en , Da-....scadc. 
Mr. %i.a ~.M2le, 
C>R/FllC, V£S ca:l~s 
.Jena/Wilhela !.Qh Wec:l
a:; cam& Ope' ""!Psc!> ~ n
en. Daras tac!t._ 
Hr - HOUCl&.f .sow.. Hale, 
c:>R/~; '15:9 ~.l Zeiss 
.:rena/Vilhela Lab wee:.!.-
ar; 0-. o..naud::. ' 

Yu Uowship. • ":':\in o. 3 1tt. JOialid.. MAYA, !2le, 
coll/UK: vD Ci'rl %e.iss 
.Jena/~ards_ lliqti vac:u-

Fil• TL-chnoloqy. 

ua lncernacional~ 

Stancd . 
{dale) 

Aaual 
Sdlcd. I (CSl. > 

6/98 
I ;1.oe.oe 

.. 

J/!r.> Jl .oo .98 

6/80 29.09.90 

I 

6/88 29 .o9 .ea 

6/88 is .o~ .ee 

I 
' 

6/98 :?S.os.ee 

.. 

6/88 29.09.08 

t".:! towship. ":":iin Fila 6 .J Hr - Ahaed AL-fW.iBI, 6/89 29 .09 .98 

Tl=<.11na lOCJY • 

I • 

YvJ J~bip, f"ec:hanical 4 

~il)R. 

:;1.·""" TDUr of cwo ssac: 1. 7 
:;-..-11ior fQnoaqe::-s. · :· (for 

hoc.h) 

~le~ G:>R/UK, YE9 cad 
%e~s .:Jeaa/~ares 
Hi9h VM:UU. Ince-rnacio 
-nal. 
Mr. Domain ABBASI,Male -
lndb, CSio-aiandi<J&rh • 
Dr. K • .!'. MOUSSELLY,. 12/88 
Nac.!onal P:ojecc 
Di rec:a>r + Dr ..JC. BJZRl 
senior .SCienc..isc ~ 

s:>node;>ucauan ac. ~-
i.OCJ univeni:::y .IJSSR/ 

)0.0i.89 

19.02.S'l 

. •. 

l0l88 17.ll.88 
. -. . 

6/09 17 .11.Bll 

' 

12'/oe O"l .04 .89 
. .. 

•. . -· -

12/08 01-04 .89 
.... --_.:~ 

-... ·. - .. 
. ' 

12/0B 01.04 .B'l 

. 

12/88 01 .04.29 

12/06 oe.04.!!9 

12/88. 08.04.89 

02.12.!19 

12/88 1s.01.ec; 
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. I 

I 
I 

' \ t 
l 

t 
i 

-~ uaimnc c:ounc. DwaliaG 
llady aow « ~ tniDiDs (-a.) 

s~ TDir o.6 

?'ellcvsh!.p, Optia.1 4.5 
"'1lo:ksbop '!edmol:>qy. 

Fellotshi.?, Optia.l 
Workshop '!'ec!mo 1 oqy. 

Fellowshl.p, Op~ 
Tes-...inq • Asse::Oly. 

~e.ll::iwshi?, Opti=U 
":'es~ • Asse:::Oly. 

?ellowship.- Opti.=tl 
!>eS!c;:l. 

?'ellcvshi.p, Mecl>anka'!. 
i»=odw:--ion. 

l :'ellowmi?, <:=adc:ula-
1 d.OD~. 
j. ~-~~~r~•~ M•c=;l le!:S .·. • ----~:!I ·-

1 

~~~~•.-..-•on ~ec:uiolocv - ....., __ to.a._ - --

~' ::'el.lovship, Op~-
-.: M8c:w:iictl workshop 
·. ':eC:nclocv. r --
r ?el~~n:.?· Op~:-·r ... :e~:::c worxs;;iop 

~eC!UlOJ.oc:!. 

I 
\ 
' I 
I 
I 
I 

! 
I 
I 

I 

?e!.lowshi?, 
':'ec.'"'.:lc loc;y. 

?ilm 

(.5 

4.5 

4.5 

" -·-~ 

.J 

3 

l 

2 

2 

2 

39 

Na- ad IC of fdlow(s). 
lC a:aiaiac lllldc:nata 

aw-cl iildicau coamry 
ud il•ci1ubuoi oC llJld)' 

Gmt/~. 
i.1:.0, Lec:i &t T """~ . 

:ad/ V!:9 Ca=l Ze1.ss -

Je%Sa/ UtlIIXl/ :nT • 
Jil!IL a~ Hew Delhi;Osav/ 
W!:>o/?O • !DDC a~ 
Ambtla can~. 
D:. !!.? ; "MOusseil.y, 
Natim21 !':cj~ 
DL~..:x: •. ~'OSS'a/?3G/ 
Acs::-.:-a.. Li ::m:>/V" , ... _, _ 
I.oh We=lc-: SD1JJCle
Boye:-·Go~. 
~"»>mil .el\, Male, 
!.!:::a:i •. 

F>nac~ ·stumis·Al~. 

?'l!Jl2.le, Li::mc. 

NaCa"3ajzb, FeJR.le~ 
I.1.::mc. -·--.......--

r:,,;.:- . :Shtles.~, 
Mc.e, L!~. 

... ··.··-··· 
Onmz • ., Abbui, Mtle , 
Li:=no .. 

!t. x. A!>o-Al Dbahe!>, 
Male, CSIO. 
A~~, Mtle, 
U.""'!'MO. 

Cialee ·JQ:-AvoW:>i. 
&le, CSIO. 

Na.::.= Reslan, Ma.le 
·CS!O. 

Saned 
(d&:c) 

.. 

Amaal I <a:..> 

CC5.l2.eS~ ·. 

(6.J.g:Q) 

(6.J.90} 

(6 .3. gO) 

(6.3.90} 

(13 .12...9C' 

(29.7.90) 

(29.5.9!) 

CL3.93·l 

(l.3 .93) 

(~ .3 .93) 

Com pined 
(daac) 

.·.--

.• ~~-· 

Scbcd.. . I Ac:8al 
<c::ni 

' - .• 

... 

.. 

¢;.~. ~ :·.: -; 
.··· ·; .. - .· - .. 

(23.:12.-a9) 
\ 

. '".: ... . . 
:--.··. 

(2!. 7.;(}} .• 

(21. 7 .9Cf 
-· .. · ... ·.;. 

.. -- .. =----

• ....... :--· 
. -.:· · ... :. 

(2L 7 .90f· 
. :-- -

(22 _!_ • .9!. ·} 
\ 

._.!. 

(30.~.93) 



!te~ca.! ~ lenc;-...h, 11111 

Pi!.:!oc:a.l. c.ist:ance, Dl!I 

:L.ocation of imaqe plane !..-cm ~ ene,m 

Se;: of objec-...i.ves 

O!:jec-..ive i.!aaqe fielc size, 111n 

c:mdense= NA for 4%0. 1 , 1 OxO. 25 

C:>nderuie= NA for 40x0. 65 , 1 OOxl • 25 

?'oc:al mov~t =~qe, ID xx . 
G=a.Cuat~ i:lc:=een-:.s, llllil 

Mc:JOC".lla: eyepiece tube inclizlation 

!tec!lanica.! s~ge 

?.o3tion anc;le of stage 

Revolv"..nq nosepiece 

Ove=a.11 C!.mensions, mm 

xx Moveme.'l<; ra:lqe !or one :-otation, mm 

60 

40-!.000 

160 

45 

40-400 

-160 

4.5 

13 

4.x0.&,10x0.25,40:x0.2S 4x0.l,10x0.25,40x0.C.E5. 
lOOxl .25 (oil i.:!lme:sion) 

18 

lOX 

0.3 

0.9 

yes 

6.0 

2.5 

0.002 

30 deg=ees 

C:Oss s!ide mo;::ion 
of. 25•75111111 witi> =i;~t 
haAiC cont...-ols; ve_~~ 
reac•:Jc; to O.lmm ??:Ovidec_ 

30 Cec;rees 

In-base illum.i.nator, 6V,20W 
hal_oqen lamp, !:n:ilt-!.:l t...-ans
fonier ccllec-..or le!lS ( 4 
elements), a.uxilia_"'Y lens, 
ref1ec-...inq ~or, .!.:is !ield 
diaphragm. 

Quadr..iple revel vL'lg mecha.."liu 
wit.~ :oller bearings. 

390.0.400.220 

0.25 

16 

lOX 

yes 

0.3 

0.9 

20 

6.0 

30 ciec;=ees 

~e plane 
s-:aqe with 
spring clamps 

Plane ccnc~ve 
m.i!:-O:', 
natural lic;ht 



• 

, . -· --
~~..3!.E 6: '!"Ooics o~ Lec~es 

A!:lbe value (Dispe:sion}. 

~CAr. OP'!ICS 

Sinc;le ref=ac-....ion ~a.ce; thi.n l~; o.c ~ l~ ~s~s: ; 

A;>e~e ciia.;>il=aqm;~field st:tp (en~i!!lce ane eJC.: ?~il, e!l=~ce and exi~ 

winCow) • 

• • I ~!CAL O?T!CAL S'!S!9tS 

IV. O?TI:C.~ '!'OOLS :OR ~ 

·. 

glass, :::..:.:.e:r c;l~s, optical qlass ane opc=al. c::ys-:als); ?~....iH 2.Dd 

va::.e-:.ies of optical glasses; shop 'tes-:.inq of optical qluses. 

Auxi.l:.a:-~· materials !or ~recision occcs fabrica.~on 

Optical -::;els and f~es ·(speci.:fica.tions, usa.qe; mai:l~a.:ice ane s"taraqe); 

c-.:tti...,c; ma~e:ia.ls (abrasives, diamond tools, ?Clishi.-iq povce:s ane _?&SU!s); 

bloclti..,c;, cementi...'lg z.nc cleani.1q mater~als Cpi~:~plaster of ~i:rs, a.Chesives 
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Classi=i::a-::..!.on of optictl com;x>nen~ ane ~~e~ q=apr...i::al ::-eprese.."t:a:.ion; 

=~ica:.ion e:-::-ors (~ace on~~ • anqulc. s=!ace ce=e-=~ ane =oughness, 

:::e?:=i.:lc; , ~ ce.:entinc; e=ro=s) ; unde=s~A!lc• nc; o= optical design <R.~ shee~. 

!>e:2 • 1 ed s~ of all a.vzili!hle .a-o.; n.es a.nC a.~....achme!l:s; pl.;me !:>lank prociuc

ti.on (sli!:~. p~ ~acing, blodc.inq a.:id :::l~c;); ci:cula= blank 

?-'""OciUC::-...ion C=ouncinq, cu..-ve gene_.-z.tinc; anC. -!:>evel!..L"'!.q}; prism ~ fla~ produ:::

ti.on f.:::ilocki ... :ic;, smoo~""'nc;, po' •s?-•ng ane Cehlock:.!lc;); le=is ;>rociuc--i.on C>lock

~g, sa>e~..i.:iq, pol• s:i• ""= ;-Cehl.ocki.nq, =~~i.:lg a.:ic f!"-'=i:lg} ; ce:nen~. 

~cicc:oune i.nionaati.on 

WO:kshcp o=:zcan• zz.tion. ; C'lllDOD ~v aate=itls: common c:l~.; nc; t:>els; ma-..~.-C.s 

::or optica;. ~ls; detz.iletl s~ o-£ a.!.l available wo:X5:tcps ?Bac.o.• :ies a.nC 

a~_ac.~~-

Me-=~ctl C.::-av'-=ics 

.!!l=ociuc-_ory ~ ~; og ....--!ianic:al ~_:ieo-ri:lg C=a.wi:lgs: wha!: is ~=z..!. 

~g::..nee:-iac; C::"aw:ing?; ::-e~ of mec.."ian!.cal ~i.nee:::::..nc; C-.-avi:lqs ; exe=cises 

Oil simple ;oie~ctl dra.lo"'i.nqs. 

'!'Ole:::ance c:Jnce~~ 

· Ge!le=a.!. iceas; !low ~o speci~ !:::>le::znces?: s-~ace ::i.-:.!.sh speci::ica-=.ion; 

;:ole=a:ice c:tlc:tl.a~on. 

Cclcula tior. me<;hods 

eomm:m calcula::iou methocis ;special pa.~'.:e.-'"":l.S cal~ation; ~-· ~ 1 c:>-or-=....-ia:es. 

Di.mensicna!. me~olocv 

Gene:al ideas; measure!lle!lt i.nst...'""1llllf!:l't.S; int:=oduce ~icz..!. meas-.ireme?lt:.s; 

Cloogi.:-.ic!i.m!.l, outside/inside, cylindrical, g::-ooves meUt:::'emen~); ~eads 

measu=e!!lf?n~; meuu:-eoents and calculations (axial Cis~"lce :>etween t:-..io hole's 

cer.~e:s.s?he::-ica!. wor~ieces concave/convex; a.."tgula:- ~easu:e!!len~). 

~ec:ia..~ic~!. fa..br~cacion: 

!n~ocuc~cn cf basic ~echnclogy~rocessas; now ~o ma.Xe wcrk?ieces?; proeuc

:~on e~aJD?les; how eo make s;iec~a.l work~ieces: 

• 



c.; 

'.::X. C:.C:..'-NDIG AND C."ljE CE' O!>TICAL C3ea€NTS 

coamon cleaning age..oi~ 2nd t:.::>ols; precautions in hanC!.ir.g o= O?tical 

components; how t.o clean optical components? (manual, ul=asonic cleaning, 

cL-y'..nq) ; tests -o! c!ecmliness; paclting ~c st.o:aqe of O?t.i.ctl c:omponent.s. 

X. ASSEMBLY OF OPTICAL ~ 

Di.me!l.sional. chec:kinq of O?tical and mechanical par-..s; cleaning and cLT-Dg 

of optical and me--~cal ~..s; assenbly of single:.S ' (magni.=ie::-) ; i!.Ssemb!.y 

cf doublets ·ccemen-=ed, a.L-spaced); assembly of triplets lens :oml::i.:latioc 

(enla-~e=); assembly of P=ism; assembly of gra'=i.C".l!.e. 

XI. ALI~ AND ~ 

Conae!lSer lens; !!uyc;en' s e~?iece J 1 a, l 5X) ; Ra!l!scen eve:>iece ( 1 OX) ; !Cel:!.:le I s 

eyepiece; mie--o-objectives (10,40: ~~ lOOX) 

XI!. SY.5'!'9'1 ASSE!a!.Y 


