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Abstract

This paper deals with measurements of directivity factors in photomixing with
coherent light.

In the case of unfocused light beams the directivity factor of a rectangular detector
of sides a and b, D (0, 0,, 1, ¥,) is 4 sin (pa/2)-sin (gh/2)/pgab and the directivity factoxr
of a circular detector of radius @y is D (0, P)=2 J; (0, P)f{wP). A comparison of
calculated and experimental values was made with rectangular and circular detectors of
MS9 S, M 7316, M 7324 and M 7696 photomultipliers and LSD 39 B photodiodes in optical

homodyne receivers and a good experimental comparison was obtained.
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D0y, 0,9, ¢,) — [4 sin (%i>-sin <f12@>] / pqab (1)
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p = —kycos0,+k;cos0,, (2)

q = — kycos Py +k; cos Py, (3)
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Do, 00) = 2J; (@, 00)/wly , (4) .
o = pP+q (5)
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Fig. 3. Experimental setup.
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Pig. 4. Detected normalized output vs. angular mismatch in the case in
which the radius of the circular photosensitive surface is 1.0 mm
and 61 =% =7/2 and a MS9S photomultiplier is used.
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Fig. 5. Detected normalized output vs. angular mismatch in the case in
which the radius of the circular photosensitive surface is 0.7 mm
and 01 =%1=x/2 and a M 7324 photomultiplier is used.
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Fig. 6. Detected normalized output vs. angular mismatch in the case in
which the radius of the circular photosensitive surface is 0.6 mm
and 6,=9,=7x/2 and a M 7324 photomultiplier is used.
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Fig. 7. Detected normalized output vs. angular mismatch in the case where
the radius of the circular photosensitive surface is 0.4mm and
=9 =r/2 and a M 7324 photomultiplier is used.



164 ABISERS - BerE— RS 6

0.05 mm FOLAL Lo oMM LR Ly, EHiRMs ENEL AL (B L T3 &
Fzbnn, Fig 811 ZHEOFES 025 mm o M7316 (S1EH) <Hh, Fig 9 11ER%
02mm OFIEZNH A HT5 M7324 208 Lo, THRHEBEIVNE e d L AEDS — i iz
FE i 2, photomixing # {85 7cdiThic 0 OEEERHE S, Lich - CER IR HEE KR
EDILE D, BAEEMOIDOXRALIELTH, FLIOEBORE IGHEFTHEEILS L
EENDHZRETH B L FELD, ZTREIVEFOEEOWERF S Fig. 10, Fig. 11 3 X T¢

,—4%’_

—0.2mm M7316
0.25mm P=0.25mm

— THEORETICAL CURVE

I

EXPERIMENTAL VALUES

NORMALIZED OUTPUT
Lol

0
0 2 4 6 8 10 12 14 3 18 20 22 x10%
‘Pz rad
Fig. 8. Detected normalized output vs. angular mismatch in the case where
the radius of the circular photosensitive surface i1s 0.25 mm and
0,=% =r/2 and a M 7316 photomultiplier is used.
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Fig. 9. Detected normalized output vs. angular mismatch in the case where
the radius of the circular photosensitive surface is 0.2mm and
f1=¢1=r/2 and a M 7324 photomultiplier is used.
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Fig. 10. Detected normalized output vs. angular mismatch in the case where
the rectangular detector of sides a=13mm and 5=20mm and
01=1=x/2, 3=0 and a M 7696 photomultiplier is used.
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Fig. 11. Detected normalized output vs. angular mismatch in the case where
the rectangular of sides a=11mm and 6=1.1mm and 0,=9;=x/2,
d3=0 and a M 7696 photomultiplier is used.
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Fig. 12. Detected normalized output vs. angular mismatch in the case where
the rectangular detector of sides a=6=20mm and 6= =xr/2,
§2=0 and a LSD 39 B photodiode is used.
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Fig. 15. The cosine characteristics of M 7696 photocathode; (a) without
a slit, (b) with a slit of radius #=2.0 mm.
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Fig. 16. Calculated normalized output vs. angular mismatch ¢4/2 with the
radius of photosensitive surface as parameter.
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