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A 40-meter-Thai National Radio Telescope overview

40m TNRT Specification

Parameter Value Unit
Paraboloid Antenna,
Antenna Type Cassegrain-Nasmyth optics
: 40
Antenna Diameter meter
um
Surface accuracy e (rms)
Frequency Response 0.3- 115 GHz
Slew Rate Az 3 deg/s, EL 1 deg/s
Pointing accuracy 2” (no wind)
6” (5 m/s wind)
f/D ratio for Primary focus 2
f/D ratio for Secondary focus 7.909
Mechanical Switch Mode LIEY @izl Bl Ui
Low frequency mode 0.3-4 GHz
LHigh frequency mode 4-115 GHz

Low Frequency mode
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TNRT Big Lift: 2021
Hand over : Early 2
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High Frequency Mode







K- band receiver

______

C band receiver

Q- band receiver

Phase array
receiver (in Future)

Ku band receiver

W band receiver

Ka band receiver

Control room

R Backend

room ' '

Tetrapod Head 40m TNRT Receiver Room
Unit (THU)




- Receivers Dev.

L-band receiver K-band receiver " = C-band ¥ = VGOS
| receiver | .@w receiver

; _FrequenCyI A0
4.55-13.65GHz [§ «liF 70|
-BW:9.1GHz R* '

Cryo L-band Phase Array Feeds
-Frequency: L band f

-BW: 1-1.8GHz

-Location: Primary focus - Q'band recelver
A0mTNRT A \ | -Frequency: 35-50GHz
‘ -BW: 15GHz

" -Location: Secondary Focus
40mTNRT (M4L)




L-band receiver Dev.

L-band receiver

Frontend Specifications for TNRT

L-band Rx
Rx Primary focus feed
Frequency Range 1 -1.8 GHz Trec < 10K
Rx Bandwidth 0.8 GHz
Digitizer Bandwidth 1 —1.8 GHz (12 bit)
Backend Interface 40 GB Ethernet, SPEAD protocol
Beam width (arcmin) 22

Receiver temperature ( Trec) | around 10 K
spectroscopic Allan time (1MHz band-

Sy width) > 1000 sec. I E L-band Installation - \!
Polarization H and V polarization - '/@‘ = gigniages-

cross coupling < 25 dB b

Cryogenic Dipole and LNA @ <20 Kel- ||
System Setup vin GM cooler

baseband digitizing @ receiver
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AU (Pulsar Phase)

First light Pulsar B0329+54 detected by Dr. Phrudth and Team



K-band receiver

Frontend Specifications for TNRT

K-band Rx

Rx

Secondary focus feed

Frequency Range

18—26.5 GHz

Rx Bandwidth

8.5 GHz

Digitizer Bandwidth

2GHz or 3 GHz (12 bit)

Backend Interface

40GB or 100 GB Ethernet, SPEAD pro-
tocol

Beam width (arcmin)

1.4

Receiver temperature( Trec)

<25K

Stability

spectroscopic Allan time (1MHz band-
width)
> 300 sec.

Polarization

Circular polarization
cross coupling <25 dB

System Setup

Feed OMT and 1** LNA @ <20 Kelvin
GM cooler
IF digitizing (@ receiver

A.Dunning

K-band receiver Dev.

Noise temperature K

Receiver Noise Temperature

Trec < 15K
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Preliminary frontend Specifications

Frequency Range

Rx Bandwidth (GHz)
Polarization

Digitizer Bandwidth
Backend Interface
Sensitivity ( Trec)
Dimension LxWxH (mm
Weight ( Kg)

Number of feeds

)

Cryogenic L-band PAF Rx
Primary focus feed
1- 1.8 GHz
0.8
Dual linear
800MHz (12 bit) or (TBD)
TBD
<25K
L850 W850 H900
<400Kg (500Kg Max)

TBD

The Cryogenic L-band PAF
will be install on top of THUES




The RFI of L-band at TNRT site

- RFI Investigation at 40M Thai National Radio Telescope site Emﬁg‘fggv band
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@ The RFI detected by L-band receiver at TNRT

The mirror signal from the strong RFI




Concept Design of Cryo-L band receiver

N feeds with dual polarization
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Warm temp. Warm temp. j
The total gain is about 100 dB
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-To reduce the RFI: the low loss filter will
be located at the front of the LNA.

To consider the Band Pass Filter

- HTS Microwave Filter YBCO with Al, 05 substrate
operator around 70K.

- LTS Microwave Filter Nb with Al, O3 substrate
operator around <10K.

-  BPF base on PCB



We plan to have the Cryogenic L band PAF for the next receiver development
in future.

The specification is draft version
The BPF will be implemented at the front of the LNA to reduce RFI.

We have development the phase array prototype at warm temperature to
study how it work , how to do FPGA programming , etc. in next presentation
by Kamorn.



40m Thai National
Radio Telescope: TNRT 2023-Future

Receivers p
in future _ i
Installation 2022-2023 ‘ S-band Receiver

9 Jun 2022 K+QW

band .
Installation C Band P-band Receiver

_ receiver, s4s
26 Jan 2022 2018-2022 i vy W

L-band Phase Arrays

K band | S Ku-band Receiver
receiver

Lband | o Ka-band Receiver

receiver

Multi-feeds Receiver

Construction
completed 2022
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