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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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Table 1 
The  Results  of  Measurements  of  ROT  Antenna  Main  Parameters 

N 
        Wavelength, mm 

 
Parameter 

200 30 8 3 2 1 
(expected) 

1. Beamwidth 25' 3.7' 1' 22'' 14'' 7'' 
2. Effective Area, m2 560 560 540 520 482 450 
3. Gain 2x105 8x106 108 7x108 1.5x109 4.4x109 
4. Area using factor 0.7 0.7 0.67 0.65 0.6 0.5 
5. Self Noises, K 5 4 2.6 3 not measured 

6. Sensitivity 
(Eff. Area / selfnoises) 112 140 193 173 not measured 

7. Field of view, 
square degree 2.8 (±1 0 x 10 beamwidths) not measured 

 
Table  2 

The  ROT  Antenna  Comparison  with  the  World  Other  Largest  Antennas 

                   Antenna 
Parameter 
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1. The full 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. Using Aperture,   geometrical Area, 

m2 804 1590 707 7854 43514 3848 3217 2368 

4. RMS of mirrors, mm 0.08 0.2 0.13 1.2 7.5 1 1 1 
5. Shortest wavelength, (mm) Max. 

frequency, GHz 
2 

150 
3.3 
94 

3 
100 

30 
10 

37 
8.1 

30 
10 

30 
10 

30 
10 

6. Effective Area factor (at shortest 
wave) 0.6 0.4 0.4 0.4 0.5 0.4 0.4 0.4 

7. Effective Area, m2 (at shortest wave) 482 636 283 3142 21760 1539 1287 947 
8. Electrical diam/103, λ (at shortest 

wave) 16 14 10 3.3 6.4 2.3 2.1 0.25x11 

9. Self-Noise Temper., K 2.6 35 35 40 35 35 35 50 
10. Sensitivity, m2/K (Eft. Area / Self-

noise) 185 18 8 79 622 44 37 19 

11. Beamwidth, arcsec. (at shortest 
wave) 14 17 24 72 41x34 103 112 22x900 

12. Beam cross (cut) section, arcsec2 196 289 576 5184 1095 10609 12544 19800 
13. Gain /106 (at shortest wave) 1514 780 395 44 200 21 18 13 
14. Sky coverage, degree 120 120 120 120 22 0150 150 150 
15. Latitude, degree 40 36 37 50 18 45 56 44 

16. Declination of visible sources, degree -35 
+85 

-24 
+75 

-24 
+75 

-10 
+75 

+24 
+46 

-30 
+90 

-19 
+90 

-30 
+90 

17. Sky coverage along source declin., 
degree 120 99 99 85 22 120 109 120 

18. Duration of source observation, hour 8 6.6 6.6 5.7 1.5 8 7.3 8 
19. Tracking accuracy, arcsec. 2 2 2 10 10 ? ? ? 
20. Parallel Optical-Telescope diameter, 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 (TSN ) 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 TB

SN = 7 : 4 K, 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, TSN lessens. The
scheme of said moving is shown on Fig. 2.

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 40o) and in position
”near zenith”.

Fig. 3. 1 - Pulses from Matched load, 2 - Pulses from Noise generator, 3 - Start to go to

Zenith, 4 - Zero of record, 5 - Absolute 0oK.

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 0oC (273
K), inside of waveguide (in focus) 2oC (2oC+273 K= =275 K), dry air (water
evaporation < 3 0 %).

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 (TB
SN ) of Antenna we can find by

proportion (Three step method):

2 7 5 K ¡ TB
SN

1 1 3 mm
=

1 8 0 K

7 6 mm
;

2 0 9 0 0 ¡ 7 6 TB
SN = 2 0 3 4 0 ; 5 6 0 = 7 6 TB

SN ;

TB
SN = 7 :4 K
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In positions ”on the way to zenith” and ”zenith” we have the proportion for
Antenna Self Noises (TSN ):

2 7 5 K ¡ TSN
1 1 5

=
1 8 0 K

7 6
; 2 0 9 0 0 ¡ 7 6 TSN = 2 0 7 0 0 ; 2 0 0 = 7 6 TSN ;

TSN = 2 :6 K

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
TSN=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 0o 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

²Ï³¹»ÙÇÏáë ä³ñÇë Ø. Ð»ñáõÝÇ

èú¸-54/2.6 Ø»Í ²Ýï»Ý³ÛÇ ã³÷í³Í µÝáõÃ³·ñ»ñÁ áñå»ë Ø»Í ä³ÛÃÛáõÝÇ ·áÛáõÃÛ³Ý

ÅËïÙ³Ý íÏ³ÛáõÃÛáõÝ

²ßË³ñÑáõÙ ³é³çÇÝ è³¹Çá-ûåïÇÏ³Ï³Ý ³ëïÕ³¹Çï³ÏÁ (èú¸-54/2.6) Ý³Ë³·Íí»É

¨ Ï³éáõóí»É ¿ 1975-1985 ÃÃ. è³¹ÇáýÇ½ÇÏ³ÛÇ ¶ÐÆ-Ç (ºñ¨³Ý) ÏáÕÙÇó è¶ÐÆ-Ç ²ñ³·³ÍÇ

·Çï³Ï³Ý Ï»ÝïñáÝáõÙ, 1700 Ù µ³ñÓñáõÃÛ³Ý íñ³: èú¸-Á áõÝÇ ³Ýß³ñÅ ëý»ñÇÏ é³¹ÇáÑ³Û»ÉÇª

54Ù ïñ³Ù³·Íáí ¨ ûåïÇÏ³Ï³Ý Ñ³Û»ÉÇª 2,6 Ù ïñ³Ù³·Íáí:

²Õ. 1-áõÙ µ»ñí³Í »Ý è³¹Çá³ëïÕ³¹Çï³ÏÇ ã³÷í³Í µÝáõÃ³·ñ»ñÁ, ÇëÏ ³Õ. 2-áõÙ‘ Ýñ³Ýó

Ñ³Ù»Ù³ïáõÃÛáõÝÝ ³ßË³ñÑÇ ³ÛÉ Ù»Í³·áõÛÝ ³Ýï»Ý³Ý»ñÇ µÝáõÃ³·ñ»ñÇ Ñ»ï, áñÇó »ñ¨áõÙ ¿, áñ

èú¸-Ý áõÝÇ ³Ù»Ý³µ³ñÓñ µÝáõÃ³·ñ»ñÁ:

ÜÏ. 3-áõÙ µ»ñí³Í ¿ èú¸-Ç ë»÷³Ï³Ý ³ÕÙáõÏÝ»ñÇ ã³÷Ù³Ý ·ñ³ÝóÙ³Ý ûñÇÝ³ÏÁ, áñï»ÕÇó

Ñ»ï¨áõÙ ¿, áñ ³Û¹ µÝáõÃ³·ÇñÁ Ñ³í³ë³ñ ¿ 2.6 K:

¶áÛáõÃÛáõÝ áõÝÇ ï³ñ³Íí³Í ï»ëáõÃÛáõÝ, áñ îÇ»½»ñùÁ ÍÝí»É ¿ Ø»Í ä³ÛÃÛáõÝÇ Ñ»ï¨³Ýùáí,

áñÇó ³ÛÅÙ å»ïù ¿ ·áÛáõÃÛáõÝ áõÝ»Ý³ ÙÝ³óáñ¹³ÛÇÝ ×³é³·³ÛÃáõÙ 2.7 K: ´³Ûó ù³ÝÇ áñ èú¸-

Ç ë»÷³Ï³Ý ³ÕÙáõÏÝ»ñÁ 2.6 K »Ý (³ÛÉ áã Ã» 2.6+2.7=5.3 K), ë³ ³å³óáõóáõÙ ¿, áñ îÇ»½»ñùáõÙ

ÙÝ³óáñ¹³ÛÇÝ ×³é³·³ÛÃáõÙ ãÏ³, ÇÝãÝ Çñ Ñ»ñÃÇÝ ³å³óáõóáõÙ ¿, áñ áã ÙÇ Ø»Í ä³ÛÃÛáõÝ ãÇ »Õ»É:
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Àêàäåìèê Ïàðèñ Ì. Ãåðóíè

Èçìåðåííûå ïàðàìåòðû Áîëüøîé Àíòåííû ÐÎÒ-54/2.6 - ñâèäåòåëüñòâî îòñóòñòâèÿ

Áîëüøîãî Âçðûâà

Ïåðâûé â ìèðå Ðàäèî-îïòè÷åñêèé òåëåñêîï (ÐÎÒ-54/2.6) áûë ñïðîåêòèðîâàí è

ïîñòðîåí â ÍÈÈ ðàäèîôèçèêè (Åðåâàí) â 1975-1985 ãîäàõ íà òåððèòîðèè Àðàãàöñêîãî

íàó÷íîãî öåíòðà ÍÈÈÐ íà âûñîòå 1700 ì. ÐÎÒ èìååò íåïîäâèæíîå ñôåðè÷åñêîå

ðàäèîçåðêàëî äèàìåòðîì 54 ì è îïòè÷åñêîå çåðêàëî äèàìåðîì 2.6 ì.

Â òàáë. 1 ïðèâåäåíû èçìåðåííûå îñíîâíûå ïàðàìåòðû ðàäèîòåëåñêîïà, à â òàáë.

2 - ñðàâíåíèå èõ ñ ïàðàìåòðàìè äðóãèõ êðóïíåéøèõ â ìèðå àíòåíí, îòêóäà âèäíî, ÷òî

ÐÎÒ èìååò ñàìûå âûñîêèå ïîêàçàòåëè.

Íà ðèñ. 3 ïðèâåäåí ïðèìåð ðåãèñòðàöèè íà ÐÎÒ ðåçóëüòàòîâ èçìåðåíèé åãî

ñîáñòâåííûõ øóìîâ, îòêóäà ñëåäóåò, ÷òî ýòîò ïàðàìåòð ðàâåí 2.6 Ê.

Ñîãëàñíî ðàñïðîñòðàíåííîé òåîðèè Âñåëåííàÿ ðîäèëàñü â ðåçóëüòàòå Áîëüøîãî

Âçðûâà, îò êîòîðîãî ñåé÷àñ äîëæíî ñóùåñòâîâàòü îñòàòî÷íîå èçëó÷åíèå âåëè÷èíîé

â 2.7 Ê. Íî, ïîñêîëüêó ñîáñòâåííûå øóìû ÐÎÒ ðàâíû 2.6 Ê (à íå 2.6+2.7=5.3 Ê),

òî ýòî äîêàçûâàåò, ÷òî âî Âñåëåíîé íåò îñòàòî÷íîãî èçëó÷åíèÿ, ÷òî â ñâîþ î÷åðåäü

ñâèäåòåëüñòâóåò î òîì, ÷òî âî Âñåëåííîé íå áûëî íèêàêîãî Áîëüøîãî Âçðûâà.
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