Answers to last issue's Do You Know?
1. Why was the Chandrayaan 3 lander Vikram designed for working for 14 days?
Ans: The Chandrayaan project recently landed the Vikram lander on the Moon. As the Moon goes from its new moon to full moon phase, that is, as it waxes in its growing phase, more and more of it gets uncovered. Then on full moon or poornima, we see everything: the maria or its "seas" and lots of craters.

But the Moon is a sphere, like the Earth. When we look up, we can imagine seeing a "rabbit" on the Moon. But people from all over the world see the same "rabbit" image. They do not see other faces of the moon. To give an example: Seeing the "rabbit" is something like seeing the continent of Asia on Earth. On the other side of the Earth lies the continent of America. To see it, we have to go to the other side of the Earth. So, when do we "see" the other side of the rabbit? Never. We always have the same side of the Moon facing us. The phases of the Moon only uncover this side.

How do we understand the phases of the Moon? The Moon does not shine by itself. It only reflects the light of the Sun. When we see a half Moon phase, the part we see is lit up because the Sun is shining on it. It is daytime there. The part which is dark is having night. When we don't see the Moon on New Moon day or amavasya, it isn't that the Sun has stopped shining on it. The part which is behind the rabbit, the part which doesn't face us, is being lit up by the Sun. It is just not visible to us. These phases from Full Moon to New Moon and back again occur over over a month. During this time, the Moon does a full rotation around its axis in 28 days. It so happens that these coincide in such a way that we see only one face of the moon from the Earth always. Only a space vehicle that has reached the Moon and gone around it, or landed there, can see the "other side" of the Moon.

The Vikram lander landed on the dark side of the Moon which we cannot see from the Earth. Here, just as with the front face, the Sun shines for 14 days before it goes dark for another 14 days. Vikram was designed to work for 14 days when there was sunlight. After that there were 14 days of darkness. Since the Moon has no air (or atmosphere), temperatures at night drop to -200 degrees C. It was thought unlikely that Vikram could continue working after facing such cold. It would have been amazing if it had. At present it looks like that has not happened.

2. If you are on the Moon, does the Earth move in the sky?
Ans: Generally, the Earth will not "move across the sky"; it pretty much "stays put" in one location. That is not to say, however, that the appearance of the Earth does not change. Read on!

Our Moon spins on its axis so that as it orbits the Earth, it always presents the same face to the Earth. See the answer to the previous question. As a result, when viewed from the Moon, the Earth will always remain in about the same spot in the sky all the time! (This may be easier to see if you set up two balls (using a light as the Sun) and make a model of the situation; place yourself on the Moon ball and you'll see what the Earth then looks like at any point in your orbit.)

I say that it is about the same because there are some differences. For example, there are slightly different apparent sizes of the Earth due to the fact that the orbit of the Moon is not a perfect circle; sometimes the Earth is closer (and appears larger) and sometimes it is farther away (and appears smaller) in each orbit. Also, because the orbit of the Moon is tilted about 5 degrees with respect to the Earth's equator, from the Moon there will be locations where the Earth will slowly rise and set during the lunar month as seen from the surface. The Moon undergoes a motion called "libration" which causes it to rock slightly back and forth relative to a line connecting the centers of the Earth and the Moon. This libration effect, as seen from the Moon, will cause the Earth to move slightly back and forth in the sky relative to a fixed point above the lunar horizon.

In summary, while it generally remains in the same location, the Earth does not remain perfectly stationary in the lunar sky from every point on the Moon, but moves in a rather complicated way depending on your location on the lunar sphere!

It is also important to note that the Earth will go through a complete set of phases each lunar month, with a "Full Earth" happening when it is "New Moon", and a "New Earth" happening during "Full Moon" (in other words, they will appear to be in exactly opposite phases). Can you figure out why? If you have an answer, do write to JM at jantarmantar.why@gmail.com.

3. Why is the asteroid which the Lucy spacecraft (launched in 2021) will fly by on November 1 called Dinkinesh?
Ans:  There are thousands of asteroids in our solar system. Asteroids are unchanged for billions of years. Studying asteroids, the US space agency NASA hopes to find out what kind of material the ancient solar system was made of. Most asteroids orbit the Sun between Mars and Jupiter (see picture). The US spacecraft Dawn visited two big asteroids: 500-kilometre Vesta in 2011 and 900-kilometre Ceres in 2015.

Now Lucy is on its way to the smaller Trojan asteroids. They have the same orbit around the Sun as Jupiter. Half of them are ahead of Jupiter and half of them are behind Jupiter (see picture). Lucy left Earth in 2021 and will reach the Trojans in 2027. In Ethiopia in 1974, archaeologists found bones which form about half of the skeleton of a female. It was dated to be about 3.2 million years old and was named Lucy by the archaeologists. In the Amharic language of Ethiopia, the woman is named Dinkinesh (which means "you are marvellous").

The space mission is named Lucy after the skeleton. On its way to the Trojan asteroids, on November 1 this year, the spacecraft will pass a tiny 1-kilometre asteroid between Mars and Jupiter. It will then continue towards the Trojan asteroids. This asteroid has been named Dinkinesh after Lucy's Amharic name.

4. What is special about the asteroid Psyche, which the Psyche spacecraft (launched on 13 October 2023) will visit in 2029?
Ans: US spacecraft Psyche is on its way to reach the 220-kilometre asteroid Psyche in 2029. Psyche is among the most dense asteroids and was imaged by the Very Large Telescope in 2019 (see picture). From meteorites which have fallen on Earth, we estimate that it is made up of a lot of silicon minerals.

Many space-going nations, like USA, Russia, China, India, Japan and others, think it would be worthwhile to mine asteroids for their minerals. The Psyche mission was put into space on a Falcon Heavy rocket, made by the company SpaceX, run by industrialist Elon Musk (who also owns Twitter, now called X).

The spacecraft will not land on Psyche. It will go around the asteroid at four different heights. Its cameras will provide a complete map of the asteroid. It has several spectrometer instruments which will help in searching whether the surface of the asteroid has minerals. After that a later mission can be sent to try mining the asteroid for its minerals.
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