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AN INFRARED POREOPTICE ADAPTOR FOR THE LEARJET TELESCOPE
by
. ¥. Brickson and ¢, Buck

WASA-Ames Reseurch Center, Moffett Field, CA obois

Abstract

A foreoptics adepter has been builld for the Leorjet Teleéscope which permiits
simulbaneous viswing of the visible star field in the image plare and agqulsition
of astronomical data abt infrared vwavelengths (R 1 micrometer). The device uses
an adjustabls dichrolce beamsplitter to transmit visible wavelengths to an eye-
plece {or television camera), and to reflect infrared wevelengths to a port
where an infrared detector system can be mounted, 'The instrument is intended as
a mulbiple user facility for the Learjet Telescope. This report describes the

adapbor and its use.



Sunnary
A forecpties adepter hog been bullt for the Leerlet Telescope which permits
simultonecus viewing of the visible stur field in the image plane and ascquisition

2l

of agtronomical date ab infrered wavelengths {2 micrometer). The device uses an
adjustable dichf@ic beamsplitter to trandmit visible wavelenptihs to an eyeplece
(or television camera}, snd to reflect infrared wavelengths to & port where an
infrared detector system can behmounted. The instrument is inbended as a mulbi~
ple user facility for the Lesrjet Telescope. 'This report describes the adaptor
and its use.

A cutaway view of the adaptor is shown in Flgure 1. The nominal back
focal distance (from the rear of the telescope backplube) is 230 mm, while the
nominal distance from the face of the instrument mounting flange to the infrared
focus is 70 mm. The reticle and eyepilece can be translated along the optieal
axls by £ 7 mm to optimize the visible foecus once the telescope has been forussed
for maximum infrared signal. Changing the back foecal distance (reticle position)
by more than * 17 mm can be done by modifying the Evepiece Extension or the
Eyepicce Adaptor. The foreoptics with eyeplece weigh 1.6 kg,

The dichroic beamsplitter has two micrometer adjustments to permit accurate
alignment of the detector tf'ield of vwiew with the secondary mirror of the tele-
scope. These adjustments can be used to mull infrared offset egignals in Tlight
as well. The beamsplitber iz evaporated pold on glass, Its measured transmigsion
and reflegtiviﬁy are shown as a funcetion of wavelength in Fipure 2.

The forecplics adaptor can be mounted eithsr with the infrared beam hori-
zontal of vertical, to sccommodabe either side-locking or doWn~1doking detector
eryostats., When side-looking dewars are enployed, they should"be mounted on
the left (aft) side of the telescope axis, o cnun£erba1&nce the ﬁeight of the
finder telescope. A detell of the Instrument Mounting Flange is shown in
Figure 3. Figure ¥ shows a Suggested Tnstrument Mounting Adaptor which, when
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bolted to the investipator's dewar, mates to the instrument mounting flange.

Two reticles are availeble, mounted in separate eyepicce adaptors. fThe
two reticle patterns are shown in Figure 5. The smaller reticle is mounted
with orthogonal position adjustments, and is shown in Pigure L., The larger
reticle is fixed in its mount and is intended primerily for use with the
fiber-optics bundle leading to the television camera., The reticle light
circuit is shown in Figure &, The reticle light power is provided by the
teléedcope stabilization electronics.

It is recommended that the beamsplitter be kept ¢lean by covering the

instrument and telescope ports when not in use.

Reference: E.F, Erlckson, D. Goorvitch, M.G, Dix, and M.J, Hitchman,

"Lear Jet Telescope dysten NASA Technical Memorsndum TM X-62,389.
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Figures
Agsenbly drawing of the foreuptivs showing pertinent optiesl distances.
Dichroic Leamsplitter transmission and reflection as a funetion of
wavelength,
Detail of the instrument mounting flange.
Suggested infrared detector mounting adaptor,
Available reticle patterns,

Betiels light edlrcouit.



| !
WOHL NN E | p—
NILINYIJ uuuw.mk. | © | M3INOS N W
FT121L 3 -y 207 SN204
! vorsva ¥y
\I_ S W IA ey
et 0 " .,
“ =
— /a i b
- — _ ‘ ,, _ _ ,.
— e P |
— — -~ —_— —
” /
- A . Tz =
= . =
(B
m \.—\ / L] 4
HUHL WWES 'ZINYID —F =
NOLIVOY MOONIM 33NSE 3 2
FOINA3A3

[ 34N914 TN IS0V S 1d0SH05 3d00S3 131 1308V 3?

[3oNYLSIO T¥204 %O¥E TN AON|

N 02—

m ANINLSNLOY
I L3

s

b

no|

)
.'\

R

B A R S N\

Wl o o

\1\\

HN3IMIT H0LI3L30 O4 TVIS IWNSSIMS ONIEL
ONILNNONW INFAMMLSNI %05 1708 §

-

[$n204 TYNINON OL WW OZ
Y

SIXY
Iv2Ild0 80133130

M3LLIT4S WY3I8 2108HIT

L4




FRACTION

.0l

T = g | L

LEARJET DICHROIC BEAMSPLITTER
CHARACTERISTIC® MEASURED AT 45°
INCIDENCE.

T = TRANSMISSION
R = REFLECTION
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FIGURE 2
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