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After finishing the Ancient Astronomy and the Popular Astronomy Exhibition Hall, let's take
a look at the modern instrument--the 1-meter Optical Telescope at Yunnan University, which
sits on the top floor of this building.
BURIEAE AT FIERT, IRPTLUE B —Sem b i By e b, R Pb—m AR
PERRIR 5K 70 A PR R
When we get to the top floor through the Spiral Stairs, we can see some marvelous pictures

hanging on the wall. I will pick up and introduce some representatives for you.

5.0 Jie# B EE Picture on the Spiral Stairs.
5.0.1 RaEh 2 BEim G A -FHH A EZEE (Hubble Space Telescope , HST & James

Webb Space Telescope, JWST)

3)
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XTI S B RIS, WA BRI ik, ARG T — R K53
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[T, )5 T 1990 4EA 2021 4R 41 TH45. Hubble i35 BE S 2 — 2 HOMAER
SE ISR B BBV . Hubble fA5EHIEE S AL —mte bttt . Jlifre
JLAERE B LB . James Webb U2 2 7% [A) B2 62 (I 4R4E 3, #5717 L Hubble [1HI
UK 5 ARG, &{H Hubble —F 1, 7RG LA CIZH BN AR ZLAN L
ES,

The history of Space Telescope can be traced to 1946. An astronomer Lyman Spitzer's
discussed the advantages of a space-based telescope, including not suffering from the
turbulence of the atmosphere. Thus, people launched several rockets carrying telescopes and
flew them into space. The Hubble Space Telescope and James Webb Space Telescope are the
two most famous space telescopes, launched in 1990 and 2021 respectively. One of Hubble's
main tasks is to determine the value of the Hubble constant more accurately. You may also

hear about a famous image, the Pillars of Creation, taken by Hubble. We will see it upstairs.

The James Webb Telescope is the successor to the Hubble Space Telescope, carrying an
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observation mirror five times larger than Hubble's, but only half the weight. It has become the

mainstay of the space infrared observation.

5.0.2 Gtk 4 Pillars of Creation
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BROCA SR ) 44, 56 1 E SIS 20 FEL S HAR, ZREG O m e\ T il
ZIgnHERR I A AV L IR e (H Har G A4 K 2 —.

Pillars of Creation is a photograph taken by the Hubble Space Telescope. It shows the elephant
trunks of interstellar gas and dust in the Eagle Nebula of the Serpens constellation, some
6,500—7,000 light-years from Earth. They are named so because the gas and dust are in the
process of creating new stars, while also being eroded by the light from nearby stars that
have recently formed. The image has a great global culture impact, with National Geographic
noting on its 20th anniversary that it had been featured on everything " from T-shirts to coffee-

mugs". It was named one of the top ten photographs from Hubble.

51 B EETIEIRE (FEBh Laser Pointer)
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Firstly, I would like to introduce its construction details and working principle. Its mainbody
is a reflective 1-meter optical telescope, together with a 4K*4K scientific-grade CCD camera,
a filter, and the uppermost, a high-precision adjustable 10-meter dome.

Rt I A R S L R T PSR B e, A AR TR AR B AR
FHELIE B AL, DARRCR B R BRI XA B, AR TR e R O BT i)

The Schematic picture inside the telescope is shown here. In order to solve the deformation
issues addressed by the large diameter, the telescope takes the horizontal installation, which

has a unique feature of two perpendicular axes - the vertical and horizontal axes - providing

excellent symmetry in the face of gravity.
J42 8, A BT B, BN KALT 400 492K 800 4K G
CEERARNREW, 6 TE TN ZNEE, SEE > R, —Fh &
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As the name suggests, this equipment is primarily used for observing the optical band,
specifically light waves with wavelengths ranging from 400 to 800 nanometers. Employing a
reflective structure, photons are directed into two channels, one is for collecting information
and recording data through the CCD, and the other is for direct visual observation through an

eyepiece. Both modes can be seamlessly switched from the control room.

5.2 WBEES
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Second, how to measure its observational capability? It is not appropriate to solely describe
its observational capability based on the observation distance because if a celestial body's
brightness is very faint, we may not be able to observe it even if it is very close to the Earth.
Therefore, in astronomy, the measurement capability is generally defined using apparent
magnitude. For this 1-meter optical telescope, the limiting apparent magnitude it can observe
is around 12-13 magnitudes. What does this concept mean? As a comparison, the maximum

brightness of the Moon seen at night on Earth is approximately -13 magnitudes. According to

the definition of apparent magnitude, this telescope can observe stars that are 66 times fainter
than the full Moon. Therefore, compared with general telescopes, the eyes of this telescope are

highly sensitive.
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Finally, what is the observation procedure? Both the dome and the telescope are adjustable.
During nighttime observations, the cooling system and the CCD camera are activated,
followed by control operations conducted from the control room. Using the computer in the
control room, the dome and the telescope are synchronized, allowing the telescope to receive

celestial signals through the_dome's skylight. At last, by inputting the selected target's right

ascension and declination into the control software, the telescope and the dome will then

automatically track the target source, ensuring precise observation.
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That's the end of the 1-meter Optical Telescope. Now let's go back to where we started and

take a view of the instrument outside.
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First, let's review the history of radio telescopes. Since Galileo crafted the first optical
telescope in the 17th century, optical telescopes have been the primary tool for astronomical
observation. However, due to the limitations of visible light, optical telescopes are unable to
further explore the universe. In the 1930s, a young American engineer named Jansky first
discovered radio waves originating from celestial bodies while studying sources of radio noises.

In 1937, they erected a parabolic metal antenna and successfully received radio waves from

the Milky Way, marking the birth of the world's first radio telescope.
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This colossal object standing before us now is the 12-meter radio telescope of Yunnan
University. Unlike an optical telescope, the radio telescope does not have an upright telescope

tube, objective lens, or eyepiece. It is primarily composed of an_antenna system, receiving

system, and recording system. The massive antenna is the most distinctive feature of a radio

telescope, and there are many types of antennas, such as parabolic, spherical, and helical

antennas. (Function) Our radio telescope, equipped with a parabolic antenna, can rotate 360
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degrees to receive radio signals and transmit them to the receiving system.
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What is the function of the receiving system? It aims to separate radio signals from the noise

and amplify them. Its function is similar to a conventional radio, but with extremely high

sensitivity and stability. Then, these signals are sent to the computer for recording and are
analyzed by the researchers, obtaining radio band information sent by celestial bodies.
Therefore, both the receiving and recording systems can be controlled indoors, without the
need for outdoor placement.
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I believe that when you first see this antenna, you will find that it resembles a radar! Indeed,
the initial development of radio astronomy technology benefited from the post-war

conversion of a large number of retired radars from military to civilian use. But radio

telescopes operate differently from radar; while radar emits radio waves and then receives the

reflected echoes, radio telescopes passively receive radio waves emitted by celestial bodies.
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Thirdly, what are the specific missions of this Radio Telescope? The 12-meter radio telescope
operates at frequencies between 1.3GHz and 1.7GHz, enabling it to carry out tasks such as

searching and detecting pulsars, long-term monitoring of fast radio bursts, observing neutral
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hydrogen spectral lines, and monitoring solar radio emissions. The telescope completed its

initial testing at the end of last year and is currently in the testing phase, with initial
observations expected by early next year. The construction and application of the 12-meter
radio telescope will cultivate practical talents for radio astronomy work, integrating
undergraduate teaching and scientific research in radio astronomy.
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That's all for the introduction to this 12-meter radio telescope, and today's visit is also coming
to a close. The Astronomy Department at Yunnan University collaborates with numerous
international projects, including participation in the construction and application of the FAST,

the Square Kilometer Array, and the construction of Jingdong Radio Telescope(JRT) for pulsar

observations in Puer city. Jingdong Radio Telescope is a scientific facility jointly built by the

Chinese Academy of Sciences and the Government of Yunnan Province. Once completed, it

will become the world's largest fully steerable single-dish low-frequency radio telescope.
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