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Variable Step Attenuator using Multiple Reflectance
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Convengional variable attenuators in IR region are far from
a practical usage for the coherent detectidnl) due to large beam
‘aefleétién and‘pbgi:béam qﬁ$iity. Recently, a wadged plate
IQafiéble’éttenﬁéfof haé?béén intréduced and featured as a
. reIiab1e thi‘ihiUVfiR?_3).k‘This attenuator consists of four
wédééa pla;es.HyTbe;lé;ergbeam is attenuated after transmitting
thésé‘piatés wi£hk§$eyingiE;esne1 reflection. Therefore, this
«variab}é_attenQAtor Sﬁfbﬁgly depends on an opticél quality of the
 wadged pyapé:bécéuSé qfuﬁsiﬁgbthe transmitting Beam . Here we
report a new tyée of vétiablé laser attenuatdr using a multiple
reflection between Qafiable space gapping mirrors.

Fig.l illustrates the attenuation due to multiple reflec-
tion. Let reflectances of mirrors M, and M, are R; and R,,
respectively. If anincident beamisreflected Ntimeson M, and
My, a total reflectance after the multiple reflections 1i's
expressed as (R] RZ)N, i.e. the output laser power is reduced to

N - '
(R, Rz) I;n» where I

o 1s the incident power. Therefore, the

output laser power is controllable due to the number of multiple

reflectio N. As a numerical example, if R 1Ry is 10—1, then it

works as a decade attenuator with a variable range of 10f50 dB.
Fig.2 gives a concept of our variablé attenuafor. The
mirror M; is set statiomarily, .while M, is moving ‘in a direction
normal to the plane of Ml; as shown in Fig.2. When My, is shifted
from the position of (a) to (b),(c),(d) and (e), for example,the
total reflegﬁanée (i.e. total dtténuation) will be
correspondingly varied from (R, Rz)5 to;(R{ RZ)A, (R R2)3 » (R

Rz)z and (Rl RZL
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i.Thiéuvariable attenuator has several advantages compared

with the wadged élaté variable attenuator as follows : 1) Any
materials aresusable as: substrates of two mirrors, i.e. not only
trahceﬁarent materials like Ge, ZnSe but élso'opaque materials
like Si, Al,03, 8i0,. 2) The handling of rejected beams are
very easy. Any laser beams rejected by M, and M, are always
parallel or normal to the incident beam axis. Two absorbers are
schematically shown at each rear of M, and M, in Fig.2. Further-
more, i1f the opaque substrates\are used, they also work as the
absorbers. |

Preliminary experimental results using He-Ne laser showed
good beam qualities, and small beam deflections. Variéus design
of this - variable attenuator will. be discussed in UV, visible and
IR regions.
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Fig.l Attenuation due to multiple

reflection.
ABSORBER

Fig.zy Concept of variable space gapping laser

Attenuator.
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