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ABSTRACT

A series of laboratory tests with Fabry-Perot Interfercnter begins fran ad—
justing of etaicri Fabxy—Perot and Zeenn effect observation. In students inves—
tigate instninnta1 profile br thii etaicri Fabzy-Perot trannissicn nairennt
and study lowtençrathre p]a etnissicri line profiles by ccuriig t rei1ts of
real and caiuter sinulatian experinnts.

1 . INTlDUCTION

Fabry-Perot etalari has great significance in high resoluticn spectrosoc as a
single and ccnvenient instzunnt. It is iuortant for optical ethcaticn process too.

Its t1ozy ses to be clear. Students can applicate thair thaoretical kncMl—
es to explain certain effsots thay thh dealing with tha interfercnter. They have
also a good chance to understand t tha instnuiita1 profile is and observe its
influence on experillEntal reailts.

Here tha series of laboratory prcgrams for air p1rsics departhit students are
described and sa questions are presented that thay have to anr -

2. JIRTS ACQUAINTANCE WITH FABRY-PKI)T

At first tha student have to assible etalcii Fabry-Perot and sliile set up for
its adjustnnt (see Fjg. 1).
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Fig. 1. Set up for Fabry—Perot etalcn adJustant.
1-nra.ry gas discharge lanp, 2-lense, 3-Fabry-Perot etalon, 4-screws arKi springs.
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Locking thrcugh Fabry-Perot etalcxi tt student sees violet, grei and yellc*i
fringes. The center of t fringes alys coincides with t inge of his pipil.

wtt i the rsai of this winc1dwe?
If the mirrors are not exactly parallel the sthdit discxvers that t fringes

are ueezing or extiding while } is iroving his eye up or dci, left or right.
t .15 the rsai of s.ch fringes biav1wr?

TI studit n cnge a little t angle betwe&i mirrors ty pi]tixi with
screws, which cnge pressire to xie of t1 mirrors. aim is to nike tm as
e.raflel as possible.

It is .sy to fulfill if the student understands t} ecmnecticri betieen mix-
rors distance and fringes see.

3 . ZE1AN-XTXCT OBSERVATION

In this and following prcgrams students use t Fabry-Perot etalcri placed in
front of grating or prin nnoehrcntor, thith is t part of canpiter cri-line
spectral installaticri ( see Fig .2).

Hard;Bre and ftre of tse systems re developed b' tms of xir depar-
tiint engineers and prcrannrs for educticn as ll as for scientific purpos.
Tecnicl details will not be desaissi }re, '11 be dealing with training ajpli-
caticris cn]y.

first questicn for studit is
M13t pICtLZZ'e 15 expted to be i in exit opth of the ctnter if

exit slit r.wld be pit ait?
After this picrthre observaticn t studits display line profiles on tk can-

p.iter screen and record tn at t1 printer . fl exançles of tse resilts are
presented cii Fig 3.

In task for stud&its is th detemnine ngnetic field strgth. Fabry-Perot
plates separaticri and ve lgth is knc*a.

4 . FABRY-PEWT FREE SPECTRAL RANGE AND INSTRUMENTAL PIFILE

At t& bining of this prcgrain t1 student Ive to answer the questicn.
iat will yctz see in the speotnter exit cing if nmuy lanp in air

i.nstallaticv (see Fig 2. ) will be replacaf by filait lazz?T first ansr is uial]y : nothing , tn cii reflecticn : 'ccntinuais
spectxum'

next questicn is
Thes this picture depend ai Fabry-Perot and iirsiochztar spectral quali-

ties?
W1n the student hes understood inortance of nnochrcnthr resoluticn and

Fab-Perot free spectral razge relaticnship, he n calculate the plates sepa-
raticn value for spectium in exit opening not to be ccntlnuais.

He is esthd to inBgine the picture which xild be seen in this case.
nest widespread anr is 'ccntincus spectrum, crossed br several slop—

ping dark strips'.
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Fig.2. Spectral installalian with Fabry—Perot etaicri.

1,1' — light swrce
2 - magnet ( for Zeeman effect observation)
3 - lenses
4 - Fabry-Perot eta lan

5 - spectrometer
6 — pt-toelectrical blcxk

7 — A—D convertor
B — iv-it for F-P plates optical distce variation
9 - monochromator scanning Lrit
10 - compiter
11 — printer
12 - eye—piece for spectrometer exit opening observation
13 - slit which is perpendicular to ircinochromator entrence slit
14 — polarizing filter
15 — half transparent mirror
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Normal Zeeman effec t . Observation is at right angles to th field.
Light x1arisation is parallel to tt- direction of the field

Light po1ariation i normal to the field
The separation of the plates t-4 rrn.

Fig.3.
1—
2-
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WFi Fabry-Perot etalcxi with plates separatic*i tøM2 nm is placed in frait of
t spectrcter, t1 stx1it notices th his sirprizet series of equidistance up-
right lines, that is nriiochrmtic entrance slit iirginaticzis.

It is good basis to discxiss t infkiice of Fabry-Perot exit opiing size cn
etalcrL re5o1utixL.

As ua1 also slx*, t students siiiile denwistratiai with Fabry-Perot eta-
lcxk (see F1g.4.).

Fig .4 . Sinple deuxnstraticri set up.
I - filament lanv, 2 - thin Fabry-Perot etalc*i, 3 - gratizg.

Witixut etalcxi tq see brignt ccntinuous spectrum bit placing thin (tø.ø2 nm)
Fabry-Perot etalcr betwe t lanç and ti grating t1r thserve t series of
bright discrete chrc*itic fi1annt ijnmges.

The ]Bst step of this prcgram is reco1ing trannissicn specttun of thin eta—
icti b' autcmitic spectral instaflaticn ( see Fig .2 , fi].annt laxvç insteed of nrcii-
'7 1an' and ngnet ) , tt is Fabry—Perot instnmital profile

5 FABRY-PKROT RKFLETION SPECTRUM

Cknging t nrcury 1an pozitic*i ( 1 , see Fig . 2) and using 11f transezt
mirror ( 15) t sthdent also cn record Fabry-Perot reflecticu spectrum and caiare
it with traniiissiai cne (Fig. 5).

Tk: questic*1s for studits are:
The reflecticv spectrum is asiJw?tric1, t is tJ zmsa3? 7 zm of reflec—

ti and ZIgIIJtaI light intensity s)xvld 1 cs,sMnt, should not it? It is not cai-
stnt WJt aLwt ccsiservaticsi of enezv in this case?
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Fig.5. Fabry—Perot transmission (1) and reflection (2) spectra.
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Sin1e Fabry—Perot tory' , which ignores light absorbtici in mirrors, pre-
dicts tt etalcn reflecticri and trannissicn abilities m is ecristant.

It is clear tJit in thL case ab.rbt1czi is not negligible, Lvt ' dc.e5 it
ch9Lige within Fabzy-Perot free srectral zwge ? 1 reascii ny be found in thin
layers optics toxy. Reflectlcn layers are on glass bases. G]ass—layer(Ri) and air
-layer(R) bcundaxy reflection coefficients differ in p1se. In reflecting spect—
zum t see t interference of nny ves which reflect fran air—layer 1xndazy and
one ve which reflects fran glass-layer bcundary. FIgure 6 represents cxiiuter si-
nulated reflection and transmission spectra.

Fig 6 Ccnwter sinulated Fabry-Perot reflection ( 1) and trannission (2) spectra.

Absorbtiai coefficient a0 . 13 , Ri. and R p1se difference f0. 6.

6 . LOW TD1PKRATIJR: PLASMA DIAGNOSTIC

When sthdents bave sthdied the tory of spectral line spreeding t�y can use
spectral set up with Fabry-Perot etalcn for gs discharge tenerathre deterininati-
on by Doppler line broadening. &it otr line spreading factors and hiperfine line
structore have th be taken into accunt also2 -
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Ttre is a ecrrpiter prcgrarn which ailc*is to siiru].ate "experinrital" Line pro—
f lie if line structure, piar terrçerature, levels life tines ( or oollisiczi brc6-
dening ) and instzunntal profile are kni.

TI students are able to ch&ige these parwrters of broadening trying to
achieve the best coincidence between ccrrpiter sinulated and real experinntal pro—
file.

An exanle of this reiit is presented cn Fig. 7.

Fig . 7 . Mercury spectral 1 me ( 546 rim ).

-five experimEntal profiles averaging siflulated profile.

Line structure, life times and reflectivity of Fabry—Perot plates are ass&.ined to be

Optical thickness and p1 asma temperature are to be determined.

So during this series of laboratory prcgrazns cur students inprove their nc*i—
ledge in p1ysioal optics and aquire skills in operating with ccnplioated spectral
juipnnt.
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