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Scientific data analysis
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Radio Telescope

Feed system
Focus (F/D)
Frequency coverage [GHz]

Instantaneous BW per polarization per feed [GHz]
Pixels per polarization (Linear f/ Circular)
,?r HPBEW at mid band [arcmin]

% Cryo-cooled

% Down-conversion 8 IF band [GHz]

“:"..?‘_h Frequency agility
iy Expected or measured Trx [K]

Expected or measured Tsys at zenith [K]

Expected or measured maximum gain [K/1y]
Allocated RAS bands and status of protection [GHz]
RFI in the receiver band

Back-End connected to the receiver

Technological pubblications (since 2010)

Main scientific applications

Q?‘%;Eh Percentage of the RT observing time allocated to the Rx (since 2010)
- #f-t%‘ Scientific pubblications (since 2012)

Participation to International network or projects (since 2012)

In operation since or expected to be installed
Real or expected cost (k€) for receivers developed after 2010
Real or expected duration of the development (year)

% Technlogical team involved in the Rx development: Management,
1@'? Mechanics and cooling, FE passive components, FE active components,
F% IF section, Integration and test

4?‘ Contact person

Maintance and upgrade required to the existing receiver and
remaining parts of the under-development receivers
Constraints posed to the RT f infrastructure
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Technical data analysis

Receivers in operation, under development and under evaluation
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MED NOTO SRT
B Inoperation H Under development W Under evaluation
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Technical data analysis

Receivers in operation Receivers under development / under evaluation
S Frequency coverage [GHz] Receiver ID F"E"-l::ﬂﬂ'f coverage [GHz]
Min Max n L
ED L 1,35 1,45 MED Ku 13,5 18
1,595 1,715 NoTot = =
NOTO S/X ' :
MED S/X %2 2,36 g 8,18 8,98
8,18 8,38 NOTO W (ex-MPIFR) 85,945 86,545
MED Clow 4,3 2,8 NOTO W (ex-IRAM] 84 116
MED Chigh 5,9 71 SRT 5 3 4,5
MED K 18 26,5 SRT Clow 4,2 5,6
2,2 2,36
NOTO S/X SRT Q 33 50
8,18 8,58 SRT W (ex-IRAM) 84 116
NOTO Clow 4,62 5,02
NOTO Chigh 5.1 7.25 Receivers dismantled
NOTO K 215 73 Receiver ID Fr+|a-|:|u+|.a-m::1,|r coverage [GHz]
NOTO Q 39 43,5 1";';3 1” e
MED L : .
SRT P/L 0,305 9,410 1,622 1,702
_ 1,3 1,8 MED Clow 4,65 5,15
SRT Chigh 5,7 L MED Chigh 6 7
SRT K 18,0 26,5 MED K 21,86 24,14
8,2 g,06 1,363 1,443
SRT X/Ka ' '
/ 31,85 32,25 NOTOL 1,622 1,702
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Review on the Italian Radio Telescope Receivers

Technical data analysis

Typology of feed systems in operation

B Mono-feed
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NOTO

B Dual-frequency coaxial feed

Typology of feed systems under development and under evaluation

SRT

® Multi-feed

|95
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=

MED NOTO SRT

® Mono-feed W Dual-frequency coaxial feed  ® Multi-feed
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Technical data analysis

Focal position of receivers in operation

B Primary focus
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NOTO

B Secondary focus

Focal position of receivers under development and under evaluation

w

SRT

® BWG foci

w

]

=

MED NOTO SRT

B Primary focus M Secondary focus B BWG foci
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Technical data analysis

Frequency band coverage of receivers

= MED =——NOTO ==—=SRT === MED|(new) =---NOTO (new) =--SRT (new)

i

I-----------l
--'-'------'-"
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]

0,1 1,0 10,0 100,0
Frequency [GHz]
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& Review on the ltalian Radio Telescope Receivers
o Technical data analysis
Quality of frequency bands in terms of RFI for receivers in operation
—MED —NOTO —SRT —PNRF
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Technical data analysis

10000
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In Operation, SEFD

¢ MED = NOTO ASRT
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Frequency (GHz)
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Thechnical data analysis

mly
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Technical data analysis

Technological pubblications for SRT (since 2010)
12

10

ESRTP/L MSRTChigh MSRTK MSRTX/Ka ESRTS MSRTQ NSRTW (ex-IRAM)
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Scientific data analysis

Medicina - Percentage of the observing time since 2010 Noto - Percentage of the observing time since 2010

MED L; 12%

NOTO L {old); 12%

NOTO Q; 20%
MED K; 25%

NOTO 5/X; 21%

MED S/X; 29%

MED C-high; 5% NOTOK; 14%

NQTO C-high; 8%

SRT - Percentage of the observing time during Early Science Program

SRT P/L; 27%

SRTK; 34%

SRT C-high; 38%
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Scientific data analysis

Scientific pubblications for Medicina and Noto (since 2012)
30

80
70
60
50
40
30
20

10

m MED L m MED S/X m MED Clow w®MED Chigh = MEDK = NOTO L (old)

B NOTO §/X ENOTO Clow B NOTO Chigh mNOTO K B NOTO Q
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Scientific data analysis

Scientific pubblications for Medicina and Noto related to the observing mode (since 2012)
S0
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MED MED MEDS MED MED MEDX MEDK NOTO NOTO NOTOS NOTO NOTO NOTOX NOTO K NOTOQ
Llowr Lhigh Clow Chigh Llow Lhigh Clow  Chigh
(old) (old)
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M Radio astronomical observations (VLEI) B Single-dish B Geodetic observations (VLEI)
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Scientific data analysis
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Management data analysis

Mean production time of 0,8 receiver per year
New receivers with an higher production time due to larger bandwidth and complexity

Dismissed (old), in operation and under development (new) receivers

SRT MED MED
Year |SRTP/L SRTS @ SF_" srrk | SR | SRTQ | SRTW Fpony | MEDL MED $/X MED | Clow M_ED Chigh | MEDK MEDK | MEDKu NOTOL | NOTO | NOTO ND:II‘J NOTOK |NOTO Q| VYear
new (new] Chigh X/Ka | (new) | (new {old) Clow (old) Chigh (old) {old) | [new) | (old) S/X | Clow | Chigh

1983 1983
1984 1984
1985 MED 1985
1386 1386
1987 1987
1988 1988
1989 1989
1390 1330
1391 15391
1392 1992
1393 1993
15994 1994
1995 1995
1396 1396
1997 1997
1998 1998
1399 1999
2000

2001

2002

2003

2004

2005

2006

] 2007

2008

2009

2010

2011

2012

2013

2014

2015

2016
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Management data analysis

« SRT C_low with superconductors;
* New receivers with an higher production time due to larger bandwidth and complexity

Funds for receivers in operation (built after 2010) and under development
1000

S00
800
700
600

500

Keuro

400

300

200

o N I B
D m B

SRT P/L SRT Chigh SRT K SRTS SRT Clow SRTQ SRT W (ex- MED K MED Ku
IRAM)

=]

B In operation: total cost B Under development: funded B Under development: not allocated
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Management data analysis

Team involved in the production of receivers in operation Team involved in the production of receivers under development

70% 50%
45%

60%
40%
50% 35%
40% 0%
25%
30% 20%
20% 15%
10%

10%
ox = o

IRA OAC External OAA IRA OAC External
mMan EM&C mFEPC mFEAC mIF mI&T mMan EmM&C mFEPC mFEAC mIF mI&T
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Status of the receivers in operation and under development

SRT
* L/P vacuum and helium losses repair
« K LNA repair and possible upgrade

NOTO
* Frequency agility completion

UPGRADE

 Kband up to 8 GHz in MED and SRT and 1,5 GHz in Noto
e S-band

« C low

 Q band

« W band @ SRT ex-IRAM

« MED Ku in development

« NOTO SX + L band

« W band in NOTO
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