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The first in the World Radio-Optical Telescope ROT-54/2.6 was designed and
built during 1975-1985 by Radiophysics Research Institute (RRI, Yerevan, Armenia)
on territory of RRI Aragats Scientific Centre (ASC, 100 ha) on Mount Aragats (Ar-
menia) at altitude 1700m. The ROT-54/2.6 includes the Radiotelescope with Large
Antenna of 54m in diameter and the Optical Telescope with diameter of mirror
2.6m and focus distance of 10m.

The Large Antenna of ROT is the new type [1]. Its Main mirror (54m) is fixed
in ground and has hemispheric shape. Using aperture is 32m in diameter (surface
using factor 0,6). The spherical aberrations of Main mirror are recompensed by
special shape of Secondary (Small) mirror of 5m in diameter, which can rotate
around the centre point of Main mirror [2]. On Fig. 1 the rays inside of mirror
system are shown. ‘

Fig. 1. 1 - Main mirror, 2 - Secondary mirror, 3 - Using aperture, 4 - Centre of sphere, 5 -

Rays.
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Tablel

The Results of Measurements of ROT Antenna Main Parameters

Wavelength, mm 1
N 200 30 8 3 2
Parameter (expected)
1. | Beamwidth 25 3.7 1 22" 14" 7
2. | Effective Area, 7 560 560 540 520 482 450
3. | Gain 2x10° | 8x10° | 10° | 7x10° | 1.5x10° 4.4x10°
4. | Areausing factor 0.7 0.7 0.67 0.65 0.6 0.5
5. | Self Noises, K 5 4 2.6 3 not measured
Sensitivity
6. (Eff. Area/ saifnoises) 112 140 193 173 not measured
7. Field of view, 2.8 (21 0 x 10 beamwidths) not measured
square degree
Table 2
The ROT Antenna Comparison with the World Other Largest Antennas
o
o s |=
Antenna s| & | Sc | o zo |5 =
Parameter cl8c |> o ! gc |8 o< ©
HEAE IR A S LN
25|38 e | G8 | 28 | @3 |SR3| a8
1. Thefull diameter, m 54 | 45 30 | 100 | 305 70 64 |7.4x580
2. Using diameter, m 32 45 30 | 100 [260x213 70 64 |7.4x320
3 %? ng Aperture, geometrical Area, | g5, | 1590 | 707 | 7854 | 43514 | 3848 | 3217 | 2368
4, RMS of mirrors, mm 0.08| 02 |013| 1.2 7.5 1 1 1
5. Shortest wavelength, (mm) Max. 2 33 3 30 37 30 30 30
frequency, GHz 150 94 | 100 | 10 8.1 10 10 10
6. \'fvf;veg"’e”eafador (asnortest | o6 04 | 04| 04| 05 | 04 | 04| 04
7. Effective Area, m® (at shortest wave) | 482 | 636 | 283 | 3142 | 21760 | 1539 | 1287 | 947
. " 3
8. \'f\/';fg'ca' diam/10% A (atshortest | 46 | 414 | 10 | 33 | 64 | 23 | 21 |0.25x11
9. Self-Noise Temper., K 26 | 35 35 40 35 35 35 50
.. . 2
10.?((:{1;;|V|ty, m/K (Eft. Area/ Self- 185 | 18 8 79 622 a4 37 19
11'\?\33""' dth, arcsec. (at shortest 14 | 17 | 24 | 72 | 41x34 | 108 | 112 |22x900
12.Beam cross (cut) section, arcsec’ 196 | 289 | 576 | 5184 | 1095 |10609 |12544 | 19800
13.Gain /10° (at shortest wave) 1514| 780 | 395 | 44 200 21 18 13
14.Sky coverage, degree 120 | 120 | 120 | 120 22 0150 | 150 150
15.L atitude, degree 40 36 37 50 18 45 56 44
16.Declination of visible sources, degree 35 | 24 | -24| -10 | +24 ) -30 | -19 | -30
' ' +85 | +75 | +75 | +75 | +46 +90 | 490 | +90
17'(?%22"“5‘96 along sourcedeclin. | 150 | 99 | g9 | 85 | 22 | 120 | 109 | 120
18.Duration of source observation, hour | 8 66 | 6.6 | 57 15 8 7.3 8
19.Tracking accuracy, arcsec. 2 2 2 10 10 ? ? ?
20. Pardlel Optica-Telescopediameter, m | 2.6 — - — - - — -




The main advantages of ROT Antenna are the highest accuracy of mirror
surfaces (50 micron), shortest wavelength (1mm) and very low level of Self Noises
(2,6 K), i.e. highest sensitivity. Parameters of the Antenna were measured mainly
in 1985-1990. They are shown in Table 1 and in Table 2 - in compare to parameters
of other large antennas in the World.

The first international publication about ROT-54/2.6 was in VI International
Conference on AP (ICAP-89), UK [2]. For the mentioned report the author was
rewarded by the IEE Diploma, which was given to him at the opening ceremony of
the next ICAP-91.

Thanks to high accuracy of ROT Antenna it can work in very short wave-
lengths, down to 1mm. Due to special optical scheme of the Antenna, the diffrac-
tion rays from edges of mirrors do not arrive to the focus point, so Antenna almost
not feel surrounding high temperature (about 300 K). So the Self Noises of An-
tenna is very low, just about 2.6 K or 2.8 K (£10%) in different experiments, where
to achieve the high accurate result, the Self Noise Temperature (Tsy) was mainly
measured at first near the East support leg of Antenna, where there is the bridge,
in open position of which it is possible to go to receiver and focus point. The Self
Noises measured near bridge were equal T, = 7.4K, because here is the diffrac-
tion on bridge and leg, which are too close to Secondary mirror aperture. But
after moving of Secondary mirror to the zenith looking position, Tgx lessens. The
scheme of said moving is shown on Fig. 2.

Zenith
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Fig. 2. 1 - Main mirror, 2 - Small mirror, 3 - Small mirror in position of East leg, 4 -

Focus, 5 - East leg, 6 - Bridge with man.

The result presented on Fig. 3 introduced more in details the process of ROT
Antenna Self Noises measurements which were done mainly in 1988 and later.

Here the Antenna positions during experiment are shown. Measurements
were started in position of Small mirror "near the East leg" (or "near bridge"). The
folding bridge gives possibility for operator to go to the focus point and receiver
in position of Small mirror "near East leg".
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Self Noises measurement of Antenna were done usually at first in position

!

"near bridge", then Small mirror (with receiver in focus) starts to go to "zenith
position" and measurements were done "on the way" (about 40°) and in position

"near zenith".
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Fig. 3. 1 - Pulses from Matched load, 2 - Pulses from Noise generator, 3 - Start to go to
Zenith, 4 - Zero of record, 5 - Absolute 0°K.

On Fig. 3 the copy of record in output of radiometric receiver on wavelength
8 mm is presented. This record took place on 23 and 24 of November 1988, about
23-24 o'clock, when the Sky was clean, the temperature near ground was 0°C (273
K), inside of waveqguide (in focus) 2°C (2°C+273 K= =275 K), dry air (water
evaporation < 30%).

For calibration of radiometric receiver the Noise generator (180 K) and
Matched load (275 K) in waveguide input were used. All parts of equipment pre-
liminary were tested with accuracy £5%. In the result the Antenna Self Noises with
accuracy less than £10 were measured.

In Fig. 3, as at the first one, there is also is shown when the Small mirror was
fixed "near bridge", both calibration pulses were recorded. Then the Small mirror
started to go to the "near zenith" position and on the way, and also in last position,
calibration pulses were again registered. The vertical size of pulses are shown in
mm.

In position "near bridge" the Self Noises (T,) of Antenna we can find by
proportion (Three step method):

275K — TH, 180K
113mm  76mm’

20900 — 7675, = 20340; 560 = 76T%y;
TSy =T4K
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In positions "on the way to zenith" and "zenith" we have the proportion for
Antenna Self Noises (Tsy):

275K — Tsy 180K
SN _ . 20900 — 76Tsy = 20700; 200 = 76Ts;

115 76
Tsy =2.6K

On Fig. 4 the views of the ROT-54/2.6 are presented: a) from helicopter, b)
Secondary mirror and Optical Telescope, c¢) at night.

We are keeping the original of these records. In some of them we received
Tsny =2.8 K, which are in the limits of £10% accuracy [3, 4].

The next important question is what means so low Self Noises (2,6 K or 2,8
K). According to the theory of the Big Bang in Universe it must have been Relict
radiation of 2,7 K.

If it is right, then our measured noises near Zenith had to be 2,6 +2,7=5,3K.
But they are absent. It is also impossible that our 2,6 K is 2,7 K of Relict. Because
it will be only in case, if our Antenna is ideal and its Self Noises are equal 0° K.
But it is impossible on Earth.

So there is only one explanation, that Relict radiation is absent in Universe,
and it is that there never was any Big Bang [3, 4, 5] in Universe.

Radiophysics Research Institute

Wywnbtdhinu Mwphu U. Nkpnibah

ONM-54/2.6 UGS Whppttwgh swthywd pinipwugptpp npuytiu UGd Mwjpiniioh gnynipjub
dhopdwt Jjuynipynia

Whwphnd wnwohlt runhn-ouypphjujul wuypnunppujp (KO:-54/2.6) wuwgqoyby
b uomgyty £ 1975-1985 pp. unhndhghjuyh SNb-h (Gplwb) Ynndhg HSNP-h Wpugqudh
ghypuui Yhabppninug, 1700 0 pupdpmpjub ypuw: 0O%-p mbh wipwpd upbiphy nwnhnhuytyh’
544 yppudwgdny b oupphujuibt huyth' 2,6 ¢ ppudwugdny:

Un. 1-my pipywd Lo Ownhnwuypnunhypuyh swhywd phmpugptpp, hul wn. 2-md opubg
huwdtidunpmpimiul wphuwphph wy dkdwgny wmbgptibwbbph ptmpwgptiph htiy, nphg Gpumd E, np
NOY-0 mbh wdtiwpwpéanp pimpwgnbpn:

LY. 3-mud ptipdwd £ O utithwub wnumybtiph suhdwb gpubgdwb ophbiwyp, nptinhg
htapumy t, np wyn pompwghpp hwjwuwp £ 2.6 K:

Qnynipynil mbh pupuwdywd phumpimib, np Shtqbinpp 6yt £ UL Mwypymbh htipliwbpny,
nphg wydd whypp E gnynipynid mbtibw dbwgnpnuiyhtt Swnwquypnd 2.7 K: APwyg pwith np (20
h utithuut wndmbubpp 2.6 K &b (wy) ns ph 2.6+2.7=5.3 K), uw wyugnignid £, np Shhqbippmud
dhwugnpnuyhtl Swnwquypmy squ, hiush hp hippht wyugnignid £, np ng th UGS Mwypymb sh tinb:
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Aéaadieé Tasen N. Addoie
Eci404i 104 720214000 ATélioTé AT0aTT0 DT0-54/2.6 - Nag4404&0M0AT TONGOMR0ARY
ATélaTaT Acd0aa

[TepBriti B Mupe Papno-ontuueckuii Teaneckon (POT-54/2.6) GbIA CTIPOEKTUPOBAH U
noctpoeHd B HUUM papuodusuku (Epean) B 1975-1985 ropax Ha Tepputopun Aparaiickoro
HayuyHoro nextpa HUMUWP na BricoTe 1700 M. POT mMeeT HellOABMI)XKHOe cepudeckoe
PaAMO3epPKAA0 AUAMETPOM 54 M U ONITUYECKOE 3ePKaA0 AraMepoM 2.6 M.

B TaOA. 1 mpuBeAeHBI U3MEPEHHBIE OCHOBHBIE ITapaMeTPhl PAAUOTEAECKOTIQ, a B Ta0A.
2 - cCpaBHEHHe UX C IIapaMeTpaMU APYTUX KPYIIHENIINX B MUPe aHTeHH, OTKyAd BUAHO, 4TO
POT uMmeeT caMble BBICOKME ITOKA3aTEAU.

Ha puc. 3 npuBepeH npumep peructpanuu Ha POT pe3yAbTaTOB U3MepPEHUM €ro
COOCTBEHHBIX IITYMOB, OTKYAA CAEAYET, YTO 3TOT lapaMmeTp paBeH 2.6 K.

CoraacHO pacIpocTpaHeHHOU Teopuu BceaeHHas popuaack B pe3yabTaTe boablIoro
B3peIBa, OT KOTOPOTO CcelfYac AOAKHO CYIeCTBOBAaTh OCTATOUYHOE U3AYUYEHHEe BEeANYUHOMN
B 2.7 K. Ho, nockoabky cobOctBeHHBIe mTyMbEl POT paBsBEI 2.6 K (@ He 2.6 +2.7=5.3 K),
TO 3TO AOKA3bIBAET, YTO BO BCeneHOU HeT OCTATOYHOTO M3AYYEHUS, YTO B CBOIO OUEPEAb

CBUAETEABCTBYET O TOM, 9TO BO BceaeHHOM He OGBIAO HUKAKOTO BoAbIIOro BSpBIBa.
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