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Fizeau Interferometry
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Optical Fan: 2-mirrors 
to effect beam spacings

Input beams: arrange 
into 6-element non-
redundant linear array

Cylindrical Lenses: 
2-lens anamorphic 
beam focus

Dispersion: weak 
prism

Magnification x20: 
Takes final focal length 
to about 40m required 
to Nyquist sample 19-
unit longest baseline.
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How many pixels, where 1 unit = hole sep?

19
+.5

= 20 spacings ⨉ 3 pixels per fringe
= 60 pixels ⨉ 2.4 diffraction of hole
= 144 pixels. 

Now multiply by number of spectral 
Channels for in cross dispersion … 
say ⨉ 10 pix gives LOTS of pixels.

Compromise required to deliver ALL 
15 baselines takes us away from the 
main point: sensitivity.

But there is a clue here.
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How many pixels, where 1 unit = hole sep?

19
+.5
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= 20 spacings ⨉ 3 pixels per fringe
= 60 pixels ⨉ 2.4 diffraction of hole
= 144 pixels. 

Now multiply by number of spectral 
Channels for in cross dispersion … 
say ⨉ 10 pix gives LOTS of pixels.

Compromise required to deliver ALL 
15 baselines takes us away from the 
main point: sensitivity.

But there is a clue here.
What if we only try for 3 beams?
Factor of ⨉ 5 fewer pix ….
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Beams: 1,2,3
Pixels now

2

Calculations now means we only 
need about 45 spatial pix, multiply 
by number of spectral Channels for 
in cross dispersion.

1

3.5

Beams: 4,5,6
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Beams: 1,2,3,4
Pixels now

2

Calculations now means we only 
need about 45 spatial pix, multiply 
by number of spectral Channels for 
in cross dispersion.
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Beams: 3,4,5,6
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Add Go-Faster Stripes!

Magnifying relay optics now only 
⨉3.3 acting on 2m  = 7m focal 
length. Simplify and remove?

7m

Consolidate: 1 flat mirror + 1 
cylindrical lens → 1 cylindrical 
mirror. However supplier for 
very weak 7m focal length 
cylinder (stress polish?). 

Prism only needs to be very 
weak (sapphire wedge ~few 
degrees)

Second anamorphic cylinder 
may be consolidated with fold 
mirror

Note the simpler 7m focal 
length system does not have a 
common focus (e.g. spatial 
filter) before the image plane.
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Feature Summary Finally, cold stop system. 
Two elements, oversize stop 
in cold chamber, warm 
Narcissus mirror upstream.
Any experience with 
Narcissus mirrors please let 
us know how it went!

• Configurable
• Can do 1 ⨉ 3 beams 1 ⨉ 4, 

simultaneous 2 ⨉ 3 … 
• Very few optical elements: 

minimum is 1 fold mirror, 2 
cylinders, 1 prism = 4 total.

• Dispersed channel 
spectrum: any resolution.

• Economical on pixels.
• 100% duty cycle on fringe.
• Tracking: Direction + 

distance to W.Light fringe! 
• Measures longitudinal 

dispersion.
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10

equiphase line

metro
logy

MIRC

IR

fold mirrors
cylindrical mirrors
(steering)

single fold mirror
(Cylinder 2 ?)

Possible beam-path for the proposed image-plane combiner

focal plane

4 2

non-redundant beam arrangement

Layout: Laszlo

• Beam combiner is mostly 
open space!

• Very few optical elements
• Dispersed over whole lab.
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PROCEEDINGS OF SPIE

SPIEDigitalLibrary.org/conference-proceedings-of-spie

)LUVW�ODERUDWRU\�UHVXOWV�IURP
)285,(5��WKH�LQLWLDO�VFLHQFH
FRPELQHU�DW�WKH�052,

0RUWLPHU��'DQLHO��%XVFKHU��'DYLG��&UHHFK�(DNPDQ�
0LFKHOOH��+DQLII��&KULV��/LJRQ��(GJDU��HW�DO�

'DQLHO�-��0RUWLPHU��'DYLG�)��%XVFKHU��0LFKHOOH�-��&UHHFK�(DNPDQ��&KULV
+DQLII��(GJDU�/LJRQ��-DPHV�/XLV��&KULVWRSKHU�6DOFLGR��(XJHQH�6HQHWD�
;LDRZHL�6XQ��-RKQ�<RXQJ���)LUVW�ODERUDWRU\�UHVXOWV�IURP�)285,(5��WKH�LQLWLDO
VFLHQFH�FRPELQHU�DW�WKH�052,���3URF��63,(��������2SWLFDO�DQG�,QIUDUHG
,QWHUIHURPHWU\�DQG�,PDJLQJ�9,,��������9�����'HFHPEHU��������GRL�
������������������

(YHQW��63,(�$VWURQRPLFDO�7HOHVFRSHV���,QVWUXPHQWDWLRQ��������2QOLQH�2QO\

'RZQORDGHG�)URP��KWWSV���ZZZ�VSLHGLJLWDOOLEUDU\�RUJ�FRQIHUHQFH�SURFHHGLQJV�RI�VSLH�RQ����'HF�������7HUPV�RI�8VH��KWWSV���ZZZ�VSLHGLJLWDOOLEUDU\�RUJ�WHUPV�RI�XVH

MROI:  Free-space Optical multi-apertUre combineR for IntERferometry (FOURIER) 
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But most importantly…. what is in a name?
`Classic++’ 

• Varda, Gwaihir, Aegon….

Weywot – Tongva Eagle god of sky, stars
(Used for dwarf planet. Appropriation?)

Balerion – Dragon ceated the iron throne

Aeolus / Aether – Greek god of 
Air / personification of Space
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So long, Farewell, Amen to SUSI …


