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Introdluetio :
n interferometer is used in a modified form in which one of tleء 

plates is oscilated by a mechanical vibIator througb a distanc of
the order of a half wavelegth. Although a Fabry-Perot interferome­
ter is used which is known to produce circular rings ; yet multiple
beam Fizeau fringes were employed which proved to have many
advantages oveI' the Fabry-Perot interferomenter.

A parallel beam fals at nommal incidence onto the interferometer,
bahind which is a collecting lens. At the focus of this a photomul­
tiplieR tube. When the plate of the interferometer is oscillated leads
to variations of intensity and thxerefore of output signal foan the
photo-multiplier. 'The current from this is ultimatly displayed on
:wn oscilloscope :nd this then displayes any structure in the light source.

Optical Adoantanes :
Now the system we use here uses fiinges of egual thickess. For

nomal incidence; cos e is unity in the common formula (n٨ = 2t
cose ), (t) now varies sinusoidally from t to t .NA/2 د N need only
lie between l & 2,, its actual value is not important and the system in
this 1ay is essentially a linear wavelegth filter. For one mavelength
(») the intensity variation transmitted as (t) changes tot ٨/2,
goes precisely through the familiar Airy distribution, i-e the ideal
fringe shape of the corresponding Fabry-Perot system.

If we have tmo wavelegths » & ٨-+d , then we get the corre­
sponding displacement in the oscilloscope pattern and structure is
revealed.

A stricking advantage of this new system is that there is a linear
dispersion within the fringe patteIn. As long as the oscillation is
sufficiently closely sinusoidal the fringe pattemn is linear. We have
then the possibility of very accurate measurement 0of wavelegth diffe­
rences. Also the display here of the real intensities as recorded by
the phpto-multiplier is by itself an enoمr us step forward beyond
classicAl photogTaphic microdensity measuremnents for intesities.
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17urtheremo1'e, a smal local region of the source can be under
exaumiztion at ay time and the wHole source image can ke in fact

canne, {ucIOss the first aperture. 'Thus local changes are moreرا.' 
e:sily deteetable. Furthere, the use of a smلa l aperture at the focus
f the collimator lens entirely eliminates seconday images ( Tolansky
1٠٢. 1).

٠1 ٢ptt«tw :

The electriclly excited mechanicAlvibIator is excited at certain
' 1eauene; Say 10 cycles/sec. from :u oscillato. A fIaction of the
scillator voltAge is taken off and used as the K-deflection of an oscil­

.zp!1. The hoto-multiphier response is used as the Y-deflcction"1جإ 
The inteIteImmeteY has one fixed and one moving plate. The moving
plite is mouted on a bRass tube and moves parallel to itself on four
stiff phospho bronze strip springs. The mecHanica] vibrator is
:١ttAehed to the moving plate to start oscillation. Fig. 1 is a block
li:g2:m of this apparatus.

1nterferomete١

 يء:
 ا]

I.cperimcntal reswlts :

According to the amplitude of vibration, we can alter at will the
number of orde1s of interference in the field of view, and hence the
dispersion.

Fig. 2 Ehows one order using icreased dispersiou in which the
hyperiie strucbure in the source (for this gap and for the green Hg
!ine 5461 A) is exccllently shown up. I7lile in Fig. , two orders are
shomm using 2.5 mm gap and an admirable intensity distribution is
Kecured. The osciloscope trace is bright and the photograph is re­
corded in a faction of a second. Also some weak components are
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Iecorded. 'The two peaks have the sanne intensity i-e linea' Intensity
system, are preicted and it vill be 1emembeLec that the hyyerfii
structue components ae also .ce linearly.

Fig. 4 shows one order again with tle vertical amplification of the
oscilloscope increAsed to Yeveal moIe clearly the weak comnponts.

Fig. 5 shows a Zeemin splittig i a D.€. C lamp poduced with
2 field u !و220 oerstads and the clcau'-cut 1lntion is ti! ell sio\5n.
The Zeeman Splitting produced with : field f 4500 oersteds is shown
in fig. 7, It is of course self erident tht with intensity distibutiots
or this quli!v th justiianlc 1c:o!uti03 ، 4/e; s the R:;iigh4, :o٤:٤
dip of much less than 20% in the saddle is 1eAdily accepted.

It is to be noted that ouI ystemn is Ieuiy :daptible to a inteI'­
ferometer' with a spectograph and with cecided Adv:t:ge to0. It
is only necessary to place the receiving photo-muItiplier tube at the
cameIa ( plate) end of the spectiogYapl andl we then use the wrhole
slit as the souce of light. It is not neUessary to scan a naII'o7,
horizontal slit mechaically 4cross the length of the line, 8s wvouldl be
the caEe if ciIculzr Fabry-perot finges are being examined.

Since the photo-multiplier itigIates over the slit lengtl, intensity
conditions do not suffe' appreciably fom the use of ٤ smtll pmint
souIce fo1 Fizeau Fringes.

Indecd it is clear that intrinsie bYiliance does not suffeR. S1wv
scanners have been proposed by jeff (1ef. 2 using slowly rotating thc
interferomete.
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Fig. 3. Hg. 546lA, .orders.Fig ؟ 2. Hg. 51A, 1 irder.

١
4 ا

%
٩ إ:

٨

 أ":م
٤ ة\

 م
 ي

٢ iiلا 
lrig. ،1. 8nn;»hi!:el hyerfine s1rurture. Fig5. {eeruan splitung 1,200 oersteda.



]43

 ا{
 إم!!

 نا} أ.
٧١

 لإ
 }إ
 إ}

 إ,
i٢ ما ه م.·.-

Fig. 6. Zeeman splitting 1,500 result. Fig. 7. 'ceman ephiuting 4, 500 oersted3.


