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This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not ,
necessarily constitute or imply its endorsement, recommendation, or favoring by the 5
United States Government or any agency thereof, or the Regents of the University of

California. The views and opinions of authors expressed herein do not necessarily state or

reflect those of the United States Government or any agency thereof or the Regents of the

University of California.
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Submitted to Zurich Infrared Physics Conference, March 1979

S. E. McBride, P. L. Richards and D.  P. Woody

Far Infrared Sky Survey

Department of Physics, University of California, Berkeley,
and Materials and Molecular Research Division, Lawrence
Berkeley Laboratory, Berkeley, California 94720, U.S.A.

A one-meter balloon telescope has been assembled at Berkeley
which. is designed to survey the sky in seven spectral bands between
10 iand 3000ym. The system will have a beam size of 16 arc-min and
a limiting sensitivity of a few flux units. The sensitivity will
remain high for extended sources up to several degrees in' size. In
its initial phase the survey will cover the northern sky from -15 -
to +75° latitude. The primary scientific goal of this project is
to measure the temperature, emissivity, and distribution of extended
cool dust clouds. A catalogue of all far infrared sources observed
will be prepared. ’ ‘

A schematic diagram of the gdndola.is shown in Fig. 1. Thé

gondola will be suspended from a 1.5 x 105m3 balloon at a zenith
angle of ~45 and rotated at' ~2 rpm. A minimum of 4 observations of
each point in the scanned region of the sky will be obtained with

24 hours of balloon flights from the latitude of Palestine, Texas.

The orientation of the gondola is determined from magnetometers, an
N-slit photomultiplier star.finder system, and rate gyroscopes.

The f/1 parabolic primary mirror and the hyperbolic secondary
mirror are made from diamond turned, copper coated aluminum. The
top-looking cryostat cools the entire region behind the hole in the
primary mirror. The diagram of the cryostat insert in Fig. 2 shows

- a cross section of the hexagonal array of Winston concentrators used

to convey radiation.from the fpcal plane, through the fiiggrs,'to’the

1
- seven composite bolometric detectors. In order to achieve back-

ground limited sensitivities it is necessary to cool the detectors

‘below the temperature of the main helium bath which is in equilibrium

with the ambient pressure at the flight altitude of 30 Km. The"

bolometers are attacﬁed to a small He4 bath which is pumped by cooled
activated charcoal to obtain an operating temperature of 1.0 K. The

* operating parameters of the telescope system are given in Tables I

and II.:- It is anticipated that the ;esults of the first flight will -
be reported at the conference. : ..

This work was supported by the Division of. Materials Sciences,
Office of Basic Energy Sciences, U. S. ~ Department of Energy, and by
NASA Grant NSG 7205.

1. N. S. Nishioka, P. L. Richards and D. P. WOody,.Appl. Opt. 17,
1562 (1978). ' o
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Fig. 1. Configuration of gondola

Table I. System parameters

Telescope area:
System throughput:
Detector dimensions:
Beam diameter:
Rotation period:

Pulse length from pointvsource:v

Noise bandwidth:

Dark electrical bolometer NEP:
Optical efficiency:

Background radiation:
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Fig. 2. Cryostat insert

0.73n° )

0.086 sterad cm

4 x 4 mm

16 arc-min
27 sec at 45° zenith angle
30 ms

12 Hz

2 x 1071w/ iz ,
0.16 - 0.24 (including filters
and bolometer absorption)

£ = 0.02 to 0.06 depending .on
band, T = 235 K
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Table IT. Background limits for NEP and NEF in various frequency
bands for a 24-hour survey with a throughput of AQ = 0.086 sterad

cm2 and a background characterized by the expected emissivity and
efficiency of the survey instrument at altitude.

Frequency Band Emis- Efficien— NEP [w/VHz] NEF , NEF
Vo Vg Tem=1] sivity cy T (referenced W/cm Flux
€ to bolometer) Units

3 - 17 0.027 0.20 2.0x 107 47x107Y 11

(bolometer
| limited)

3 - 37 0.027 0.24 4.2 x 1001°  8.3x1071% 5.3

3 - 83 0.035  0.24 1.8x 10 36x10013 11

3 - 166 0.03 0.24 4.3 x 10 gs5x10713 14

3 - 330 0.021 0.20 7.8 x 100 1.9x10712 16

455 - 618 0.025  0.16 9.9 x 10 2.9x10712 60

0.24 2.8 x 10“_13 5.5x 10 12 34

742 - 1279 0.06
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This report was done with support from the Department of Energy.
Any conclusions or opinions expressed in this report represent solely

* those of the author(s) and not necessarily those of The Regents of the

University of California, the Lawrence Berkeley Laboratory or the
Department of Energy.
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