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Eduction of the groundbased sky survey observations nade at a wavelength 
of Id. has been continued.    2» order to increase the sensitivity and soecd of 
the gratndbased observations« esteosiw modifications to the PS" telescope have 
b*«i nade.    A preliMoory report 0» tne resulu of these Modifications Is Riven. 
The absolute ealibratton of infrared fftotoftttry is of ^«idaMmtal interest.   We 
nave beere able to ispravt %m calibration now in use significantly and an esoerinent 
will !b« ^e««rlbed vtii«» is ander «v fco «•*• further iRproveuents.    It is show 
that «*e present callbraUon s» yoeertain %y abwii i?0?.    r*t objective is to 
NdiM this uncenalaF.y to i5? or better.    As r*ri of this f»roK,r«B, we have ear- 
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ABSTRACT 

Reduction of the groundbased sky survey observations made at a 
wavelength of 10u has been continued. In order to increase the sensi- 
tivity and speed of the groundbased observations, extensive modifica- 
tions to the 28" telescope have been made. A preliminary report on the 
results of tuese modifications is given. The absolute calibration of 
infrared photometry is of fundamental interest. We have been able to 
improve the calibration now in use significantly and an experiment will 
be described which is under way to make further improvements. It is 
shown that the present calibration is uncertain by about ±20%.    Our ob- 
jective is to reduce this uncertainty to ±5$ or better. As part of this 
program, we have carried out extensive photometry at 10 and 20u on the 
nuclei of galaxies and quasars. More than 73 such objects have now been 
observed at flux levels on the order of 3 x lO'^w/cm^/g. These results 
will be summarized. In addition, we report the results of photometry 
on a numoer of highly variable infrared stars which contribute to a 
fluctuating component of the sky background. 
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I.     LirDf SUhVEY  DATA ^DUCTIOgj 

In Semi-Annual Technical Heport No.  2, dated 28 February 3971» 
the observational results of our 10 micron groundbassd sky survey were 
sunmarized.^ This sununary was based on preliminary reductions or about 
hslf of the total observations.    Reduction of these data has been con- 
tinued, but results given in the previous report have not -een signi- 
ficantly altered. 

II.    MQDIFICATIüUS It) THK 26" 7KLKSC0PE 

The ultimate sensitivity of the groundbased Infrared telescope 
is determined by the total background power falling on the detector.    It 
has been shown that for all telescopes used for 3% 10 and 20 micron pho- 
tometry, the radiation emitted by the telescope Itself is far greater 
than the radiation eritted by the sky.    Hlnee it is possible, in prin- 
ciple, to rrtduce the telescope emission to a level below the erinsion 
of the sky, significant improvement in sensitivity should be achievable. 
Since trie 28'' telescope is used turincipally for Infrared observations, 
we have undertaken a program to enhance the infrared perfomanee by 
minimizing the emission of the telescope. 

•2- 



Optical telescopes ere generally constructed with large central 
obscuration by the secondary optics.    In Caasegrain telescopes, there 
is usually a large hole in the center of the primary mirror which permits 
access to the Cassegrain focus behind the primary.    In order to reduce the 
emission from this source, v§ changed from a large over-sized Fl6 second- 
ary to a slightly under-sited 1*5 secondary.    The diameter of the new sec- 
ondary is 2.>»0", which obscures less than 1% of the primary.    The central 
hole in the primary has been reduced to 2.0".   The three spiders support- 
ing the secondary add about 20% to the obscuration.    The focusing mech- 
anism and the mechanism which actuates the secondary for modulation pur- 
poses have been designed so that they cannot be seen by the detector array 
at the Cassegrain focus.    Since the secondary mirror Is slightly under- 
sixed, it serves as a "cold stop".    In the usual telescope design, the 
secondary is somewhat over-sized, which permits the Infrared detector to 
see beyond the edge of the primary, which is generally a highly emissive 
part of the telescope.    Ho* these edge rays look directly at the sky, 
which has a surface brightness lees than that of the least emissive parts 
of the telescope. 

Once the above changes were made. It beeamc apparent that the re- 
sidual emission from the telescope would be detemlned by the enlsslvity 
of the mirror coatings.    Formerly, these coatings were standard optical 
coatings of thin aluminum.    Aluminum coatlings were replaced with vacuum 
deposited silver.   We are now in the process of evaluatlnr the llfotlm 
and emlsslvlty of these silver coatings under actual telescope conditions. 
Laboratory measurements indicate stteable reduction of enisslvlt/. 

Durine the same periei that the optical chances were bein,* mdt, a 
number of changes In the mounUm* were carried out.    ikJtfs wie dteltnatton 
«nd right ascension drives now utilise ni#i speed, »Igh resoluiloR dlrital 
motors whlcn are capable of producinir all traotln* and «lewlnit ©wrauem. 
It is now possible to poaliloo the teleaeoec t« « aecwraqr of Wtter mm 
tl areainute oy ©linple di^itai mean«.   ITfeese rth«**» «is© facilltai« «w»- 
(srating the telescofw in the semniRr4 i*»*«. 

In tm Jenl-taAttal •nrcfinieat Nrport #£, t#rf®raa«!,«e of IIN AMT 
detector »ystesss whlci have been developed m^r this $rm.rm w»f» «ys» 
merited and coe^artd.    ^»e most sensilivt tytie« *m UM fmtf^<det«>rt@r 
array operated m the 61" teleseot« *l rH.    TtoH ijrsiei» ^an ^«* t* «MH 
directly on the ^JT leleac^i* mi »»»oukld have tomMm^U spa»iiiviif %*. 
<;«a»e of UM ;owef tadkere^d.   A larger fielt ®f vi*w it rf*tlt*i ?•*•**. 
of Iht s»«Uer scale of me 2f relative te vm W" H *r*t»#mmifm e*. 
1 arcseeondä/im). 

J*ift«ÄS«*s (1961) eiill«i.f»ti'«i *,f Sä* ill?;:; i**f%#»i m^\--m^nt ifiWB* 
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VU bMtd on öbteryatloo. of .!•« .UlUr to tho •«»• /J^^^i* °!. 
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^XTRAGALACnC SOURCES AT lOu 

IZv 1 
»CC 1275 
MarkarttB 9 
3C 120 
RGC 1068 
»GC 7469 
»0€ 55^8 
JI3C ?7a? 
ISC tl$l 
•OC 322? 
»GC 4051 
MvfcwrlM 10 
MC 3516 
MC Oak  
wSß Wm 
»sJC 771* 
ne is»» 
WK 4393 
»3c m 
»c im 

use nn 
•oc ** *7 

Me $m 

MO M 

rx 1*^7 

iSt I47S» 
•©e mi 

Me 

J^ESS. 
lOu Flux Dtn. 

Sayftrt 
Sayftrt 
S^yftrt 
S«yr«ri 
Scyftri 
S«yf«rt 
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3«yf»rt 
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Scyftrt 
Styftrt 

fal«Qr 

gAlaior 
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SI» P 
14 
&,< 
0« 
10 p 
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3k 

10^ 

*»'r" 
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I« 
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.40 
1.03 
.21 
.26 

22(v) 
.78 
.18 
.26 

1.24 
.34 
.31 

f .20 
1.6 
t.15 

St. Dir. 
(flmt mlf )• 

Distance 
L at lOu 

(L of gal. 
canttr) 

27 

.19 

.24 
6.2 
J.3 
.17 
.28 
.10 
.33 
.29 
.56 
.3? 
.55 
.094 
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2.5 
3.3 

14.5 
10 
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EXTRAGALACTIC SOURCES AT 10u  (cont.) 

Name 
NGC 5055 
NGC i»382 
NGC 1*278 
NGC 626 
NGC 2683 
HGC 519«« 
ilGC 7331 
NGC 1*253 
NGC 3115 
HGC 21*7 
AOC 165 
HGC 205 
NGC 11*7 
HGC 221« 
HGC 598 
cyg A 
Cen A 
OJ 287 
BL Uc 
II Zv liü 
IV Zw 11*9 
W 251» 
3C 232   " 
3C 323.1 
3C 273 
3C 351 
3C 1*8 

Sbc 
SO 
El 
Se 
Sb 
Sbc 
Sbc 
Sbc 
SO 
Sd 
d£0 
dE6 
dKl* 
Sb 
Sc 

JSOS- 
lOu Flux Den. 
(flux units)* 

radio galaxy 
radio galaxy 
var. radio object 
var. radio object 
eonpact galaxy 
coapact galaxy 
interacting galaxy 
quasi-itellar object 
quaai>stellar object 
quasi-stellar object 
quasi-stellar object 
quasi-stellar object 

S.30 
*.12 
5.13 
i .08 
<.07 
<.17 
< .06 
* .21 
<.ll 
i.12 
.<.13 
i .12 
i .11 
i .072 
< .01*9 

~Tir" 
3.3»Ä 

.68 

.52 

.13 
<.13 
< .11 

~Tir- 
.10 
.23 

< .05 
< .08 

St. Dev. 
(flux units)* 

.03 
0.9 

.01* 

.02 

.06 

ToT 
.03 
.02 

Distance 
(Mpc) 

Ö 
10.5 
8.2 

10 
10 
6.3 

10 
l».l* 
5.6 
2.5 
0.7 
0.7 
0.7 
0.7 
0.8 

220 
1*.0 

7 
1*3 

1600 
920 
580 

1200 
1200 

L at 10M 
(L of gal. 

center) 
<380 
1260 
<170 
<160 
<ll*0 
«130 
$120 
<80 
<68 
<15 

<1.3 
<1.2 
<1.1 
so.7 
<0.6 

1.7 x 
1000 

10- 

120 
<1*.7 x 10- 

8 x 106 

1.7 x 
1.5 x 

< 1.1* x 
<2.3 x 

10 
10 
10/ 
106 

•rio* uniia • i x i<j-?6 y/Bf/Hz • ;».5 x lo"19 w/cr/'/u 

^SÜ*0 A f ob9•n,•,, ? «•Cklln, E. E.. Fro^el, J. A., Klelnmann, D.  K., Neugeb 
«., S<y, &. t*., and ^irvekcr. 0. W.» Ap. J.   (Letters) 170, m (1971). 

auer. 
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V.     VARIABLE INFRARED STARS 

The variable star V1057 Cyg has been observed intensively.    Sorae- 
ti^ in lftte 1969» thi8 obJect changed from a T-Tauri-type star with NL- 
^16   to a high luminosity Al-type star, with a blue magnitude %10?7 (Wefin. 
1971; Herbig and Harlan, 1971).    Observations after this brightening show 
the object to have a strong infrared excess with a magnitude at N of M)?2. 
No infrared data are available for the time before the star brightened; 
however, the observed infrared flux is considerably stronger than would be 
expected from an M^   *l6m T-Tauri-type star.    Thus, V1057 Cyg may repre- 
sent a class of objects which can brighten considerably at lOy. 

-7- 



REFERENCES 

Low, F. J., Sky Survey, Semi-Annual Technical Report No.  2, February, 
1971, AFCRL 71-0387. 

Johnson, H.  L., Communications of the Lunar 8t Planetary Laboratory 3, 
73, 1965. 

Low, F. J. and Tucker, W. H., "Contributions of Infrared Galaxies to 
the Cosmic Background", Physical Review Letters 21. No. 22, 1538- 
15»»1, 1968. 

Low, F. J.  and Kleinuann, D.  E., "Infrared Observations of Seyfert 
Galaxies, Quasars, and Planetary Nebulae", Astrophysical Journal 73, 
Ho.  136i4, 868-869, 1968. 

Low, F.  J.  and Kleinmann, D.  E., "Infrared Observations of M82 and M31, 
Between 5 and 25 Microns", Abstract in Bulletin of the American 
Astronomical Society 1, 2U8, "1969. 

Low, F. J., Kleinmann, D.  E., Forbes, F.  F.  and Aumann, H.  H., "The 
Infrared Spectrum, Diameter and Polarization of the Galactic Nucleus", 
Astrophysical Journal Letters 157, L97-L101, I969. 

7) Low, F. J.   and Aumann, H.  !i.,  "Far Infrared Observations of the Galactic 
Center", Astrophysical Journal Letters 159, L159-L161», 1970. 

8) Low, F.  J.   and Kleinmann, D.  E., "Observations of Infrared Galaxies", 
Astrophysical Journal Letters 159, L165-L172, 1970. 

9) Low, F.  J. , "The Infrared Galaxy Phenomenon", Astrophysical Journal 
Letters 159. L173-L177, 1970. 

10) Low, F.  J.   and Kleinmann, D.   E., "Infrared Observations of Galaxies and 
of the Extended Nucleus in M82", Astrophysical Journal Letter's 1.203- 
L206,  1970. 

11) Low, F.  J., "Infrared Emission of Galaxies", Gemaine d'Etude on the Nuclei 
of Galaxies'1,  Vatican City,  April,  1970. 

12) Low, P.  J.   and Aumann, H.  H,, "Observations of Galactic and Extragalactic 
Sources Between 5üu - 300»J" , Astrophysical Journal l6g, L79-L85, 1970. 

13) Low, F. J. , Neu^.cbhuer, G., Garmire, G. , and Rieke, 0.  H., "Infrared 
Observations on the Size of NGC IO68", Astrophysical Journal 166, LI45- 
LU7, 1971. 



Ik)    Low, F. J. and Rieke, G. H., "Map of the Galactic Nucleus at 10 Microns". 
In presf«. 

15) Low, F. J. and Rieke, G. H., "Variations in the lOy Flux from NGC 1068", 
In press. 

16) Low, F. J., Sky Survey, Semi-Annual Technical Report No. 2, February. 
1971, APCRL 71-0387. 


