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Chapter 1 University

Main courses: advanced mathematics, theoretical mechanics, fluid mechanics, computer principle and application, computer language and program design, dynamic meteorology, weather science principle, China weather, statistical forecast, medium and long-term weather forecast, numerical forecast, etc;

Elective courses; atmospheric circulation, meteorological diagnostic analysis, rainstorm and mesoscale weather, thunderstorm prediction and prevention, tropical weather, climate change and short-term climate prediction, radar and satellite meteorology, air pollution and urban climate, plateau weather, atmospheric ocean interaction, etc. 

5 days ago, I took care of all of Belle's stuff and went to college in this southern city thousands of miles away. When I closed the empty house for the last time, I knew that I had left my childhood and youth there forever. In the future, I would be a machine simply pursuing a goal. 

Looking at this list of courses that will occupy my four years of college life, I am somewhat disappointed. Most of the things I didn't want, and some of the things I needed most, like electromagnetism and plasma physics, didn't have them. I know that I may have reported the wrong major and should have reported physics instead of atmospheric science. 

Later, I plunged into the library and spent almost all my time in mathematics, electromagnetics, fluid mechanics and plasma physics. I only listened to classes involving these contents, and generally did not attend other classes. The rich and colorful college life has nothing to do with me, and I am not interested in it. I didn't return to the dormitory until one or two o'clock every night, listening to some roommate muttering his girlfriend's name in his dream, and then realized that there was another 1 of life. 

One night, after 12 o'clock, I looked up from the thick "partial differential equations" and thought that I was the only one left in the reading room specially opened for night students. but I saw a beautiful girl named Lin Dai in my class sitting across the table. she had no books in front of her, and knowledge looked at me with her head propped up with both hands. Even for her large number of suitors, this look will not intoxicate them. It 1 the look of finding spies in one's own camp, 1 the look of other people. I don't know how long she has looked at me like this. 

"You are very special. I can see that you are not a nerd. Your purpose is very strong." She said. 

"Eh? Don't you have a purpose? "I asked casually, perhaps I was the only boy in the class who hadn't spoken to her. 

"Our aim is general, and you, what do you think you are looking!"

"You can see people very well." I said coldly, while packing my bag and standing up. I'm the only 1 who doesn't need to express myself to them all the time, so I have a sense of superiority. 

"What are you looking for?" she shouted from behind as I walked to the door. 

"You wouldn't be interested." I walked away without looking back. 

In the quiet autumn night outside, I saw the sky full of stars, and the voice of my parents seemed to come from the air: "the key to a wonderful life is what you can fall in love." I now truly realize that he is right. My life now is like a flying cannonball, with nothing but the desire for the 1 explosion when it reaches the target. This goal is completely non-utilitarian. To achieve it is the end of life. I don't know why I want to go there. I just want to go. That's enough. This is the most primitive impulse of human beings. It is strange that so far, I have not checked its information once. I and it are like two knights who will spend their whole lives preparing for 1 duel. When I am not ready, I neither see it nor think about it. 

3 semester passed in an instant. This period of time was very continuous in my feeling and was not interrupted by holidays. I spent all my holidays in school when I was homeless. Living alone in an empty dormitory building, I have no sense of loneliness at all. Only on New Year's Eve, listening to the sound of firecrackers outside, did I think of my life before it appeared. That life seemed like a lifetime ago. These few nights, in the dormitory where the heating was stopped, the cold made my dream especially vivid. I thought my parents would appear in my dream this night, but they didn't come. I remember an Indian legend that said that a princess loved by the king died. The king decided to build 1 unprecedented luxurious mausoleum for her. He spent most of his life's efforts on this mausoleum. When the mausoleum was completed, he saw the coffin of the princess in the middle and said, "This thing is not coordinated here. Move it away. 

In my heart, my parents have gone away, and now it occupies all the positions. 

But the next thing made my own already simple world complicated again. 

Chapter 2 One of the Vias

In the summer vacation of big 2, I went back to my 1 house to rent out the old house to solve my tuition and miscellaneous expenses in the future. 

It was already dark when I got home. I groped for the lock and pushed the door in. After turning on the light, I saw everything familiar. The table that had let off the birthday cake on that thunderstorm night was still in the middle of the room, and the 3 chairs were also thrown at the table, as if I had only left yesterday. I sat down tiredly on the sofa, looking at my home in large quantities. I felt that something was wrong. This feeling began to be vague, and then it became more and more obvious, like the hidden reef that appeared from time to time during the foggy voyage. I had to face it squarely. Finally, I found the source of this feeling:

It's like leaving yesterday. 

I took a closer look at the desktop, and there was a thin layer of dust on it, but it was really too thin compared to the two years I had been away. 

I 1 the sweat and dust on my face and went into the bathroom to wash my face. After turning on the light, I saw myself clearly in the mirror. Yes, it was too clear. The mirror should not be so clean. I clearly remember a summer vacation in primary school. I traveled with my parents for only a week. When I came back, I drew a little person on the dust of the mirror surface with my finger. Now I drew a few times on the mirror surface with my finger, but I didn't draw anything. 

I turned on the faucet and turned off the iron pipe faucet for two years. The water flowing out should be muddy water full of rust, but now the water flowing out is very clear. 

After washing my face and returning to the living room, I noticed 1 other thing: when I finally left two years ago, I took a quick look at the room before closing the door. I was afraid of forgetting something. when I saw one of my glasses on the table, I wanted to go back and buckle the cup upside down so as not to fall into dust. however, I carried my luggage on my shoulder and had some difficulty entering the door again, so I gave up the idea. I remember this detail very clearly. 

But now, the cup on the table is upside down! 

At this time, the neighbors saw the light come in, and they all told me the kind and warm words they should say to 1 orphan who went to college, and promised to rent the house for me. If they can't come back after graduation in the future, they will also be responsible. Sell this suite for me at a good price. 

"The environment here seems to be much cleaner than when I left." When talking about the changes in the past two years, I said 1 sentence casually. 

"Clean? What a look you have! The thermal power plant on the other side of the winery was put into operation last year, and now there is 1 times more smoke and dust than when you left! Hey, is there any place that can be cleaned up now?"

I looked at the thin dusty desktop and said nothing, but when they left, I couldn't help asking 1 of them if any of them had the key to my house. The neighbors looked at each other in surprise and must say no. I believe them, because there are 5 keys in the house, and there are still 3 in good condition. I took them with me when I left two years ago. I take one with me now, and the other two are left in my distant university dormitory. 

After the neighbors left, I checked all the windows again, they were firmly closed, and there was no sign of damage. 

There are also two other house keys that my parents carry. But, on that night, they were all melted down. I can't forget how I found those two irregularly shaped pieces of metal in my parents' ashes, two sets of keys that were then melted and congealed, and they are now in my dormitory thousands of miles away as a memorial to that incredible energy. 

I sat for a while and began to pack the things that were to be stored or taken away after the room was rented. The first thing I packed was my father's watercolors, which are one of the few things in this room I really want to keep. I first took down the pictures that hung on the wall, and then took out the ones that were put in the cabinet. I found all the pictures as much as possible and put them together in a cardboard box. Finally, I saw a 1 picture on the bottom of the bookshelf. I didn't notice it just now because it was facing down. I glanced at the picture before putting it in the box, and my eyes were immediately fixed on it. 

This is the 1 landscape painting of the scenery I saw in front of my house. The scenery around here is dull and boring. I know little about the gray four-story old buildings and several rows of poplars. I don't feel angry because of the dust... As the 1 3 amateur painter, his father is very lazy. He seldom goes out to sketch, but he just paints the gray scenery around him with pleasure. He also says that there is no dull scenery, only mediocre painters. And he is such a painter, these plain scenery through his lifeless brush copy, added a layer of inflexible, but really this gloomy northern city daily life portrayal. This is the 1 painting I am holding in my hand, like many similar paintings in the box. Nothing particularly compelling. 

But I noticed one thing in the painting. It was the 1 water tower. Compared with the surrounding old buildings, its color was a little more colorful. I thought it was a tall trumpet flower. There was nothing special about this. Outside, the water tower did exist. I looked up out of the window and saw that its tall tower was in a dark silhouette in front of the city lights. 

However, this water tower was built after I was admitted to university. When I left two years ago, the tower was only half built in scaffolding. 

I trembled and the picture in my hand fell to the ground. On this summer night, there seems to be some chill filling the home. 

I stuffed the painting into a cardboard box, covered the box tightly, and turned to pack the other things. I tried to concentrate on what I was doing, but my thoughts were like 1 iron needle suspended with filaments, and the box was a strong magnet. I could try to turn the needle elsewhere, but as soon as this effort 1 lax, the needle was sucked back in that direction. It was raining outside, and the raindrops made a soft noise on the window glass. I always felt that the noise came from the box... Finally, I couldn't stand it any more. I quickly walked to the carton, put it up, took the picture out, carefully took it down to the bathroom, took it out of the lighter and lit it from a corner. When the painting burned to the 1/3, I couldn't help turning it over again, and the water tower on the picture was more lifelike, as if to stand out from the drawing paper. I watched the flames engulf it, painting its watercolor was scorched, the flames present 1 a strange and enchanting color. I threw the painting that was about to burn out into the sink, watched it burn out, then turned on the tap and washed the ashes away. After turning off the faucet, my eyes fell on the edge of the washbasin and I saw something I didn't notice when I washed my face just now. 

A few hairs, long hairs. 

It was a few hairs, some all white, almost integrated with the pool surface; some half white, it was those black parts that made me see them. This can't be what I left two years ago. I 've never had such long hair, let alone white hair. I gently picked up one of the long half black and half white hair. 

... Pull 1 root and grow seven......

I threw my hair away as if it were hot. The hair fluttered in the air, dragging a trail that consisted of fleeting images of many hairs themselves, as if my visual persistence had been extended for many times. The hair did not fall back on the edge of the ground, it only fell half the height and disappeared in mid-air. I looked at the other hairs along the ground again, and they all disappeared without a trace. 

I put my head under the faucet for a long time, then went back to the living room and sat on the sofa, listening to the rain outside. The rain was already heavy. It was the 1 rainstorm, but there was no thunder or lightning. The rain on the window sounded like the whisper of a person or many people, as if to remind me of something. After listening for a long time, I gradually imagined the content of the whisper. It repeated over and over again, sounding more and more real:

"That day there was thunder, that day there was thunder, that day there was thunder, that day there was thunder, that day there was thunder......"

Once again, I sat at home on a rainstorm night until dawn, and then left the house again in a wooden way. I knew what I had left here forever and that I would never come back. Ball Lightning

I have to face it, because after the beginning of school, the atmospheric electrical professional courses will begin. 

The person who talks about atmospheric electricity is 1 associate professor named Zhang Bin. He is about 50 years old. He is not tall or short, his glasses are not thick or thin, his speech voice is not high or low, and his class is not good or bad. In short, he is the most ordinary person. The only difference between him is that he is a little lame, but he can't see it without paying attention. 

The class was over this afternoon. Only Zhang Bin and I were left in the amphitheatre. He was packing on the platform and did not notice me. It was the Mid-Autumn Festival, the setting sun cast a few rays of golden light in, and a layer of golden leaves fell on the windowsill. I suddenly realized that this was the season for poetry. 

I stood up and walked to the front of the platform: "Mr. Zhang, I want to ask a question, which has nothing to do with today's class."

Zhang Bin looked up at me, nodded, and bowed their heads to pack up. 

"What can you tell me about ball lightning?" I uttered the word that had been buried in my heart but never uttered. 

Zhang Bin's hand stopped moving and raised his head, but instead of looking at me, he looked at the sunset outside the window, as if that was what I was referring. "What do you want to know?" he asked after a few seconds. 

"Everything about it." I said. 

Zhang Bin looked at the sunset motionless, letting the sun shine directly on his face. At this time, the sun was still very bright, didn't he feel dazzling? 

"Like, its history." I have to ask more details. 

"In Europe, it was recorded in the Middle Ages; in China, the more detailed records were written by Zhang Juzheng of the Ming Dynasty. But it was not until 1837 that the first formal scientific record was made. As the 1 natural phenomenon, it has not been accepted by the scientific community in the last 40 years."

"What about his theory?"

"There are many kinds." Zhang Bin said the 1 sentence briefly and then made no sound. He took his eyes back from the sunset, but did not go on packing, as if he were pondering something. 

"What is the most traditional theory?"

"It is considered to be the 1 kind of vortex-shaped high-temperature plasma. The centrifugal force caused by the internal high-speed rotation is balanced with the external atmospheric pressure, thus maintaining a long-term stability."

"Is there anything else?"

"Others believe that it is a chemical reaction between high-temperature mixed gases, thereby maintaining energy stability."

"Can you tell me more?" I said. Ask him a question, like laboriously pushing a heavy stone roller, push only to move. 

"There is also the maser-soliton theory, which suggests that ball lightning is caused by atmospheric microwave excitations of about several cubic meters in volume. Caused by microwave maser. The maser is equivalent to a laser with much lower energy. When the air volume is large, the maser will generate a local electric field, I .e. soliton, which will lead to visible ball lightning."

"What's the latest theory?"

"There are also many, more attention is the New Zealand University of Canterbury Abrahamson and Dinis theory, that ball lightning is mainly composed of micro silicon particles composed of a network of spheres burning to form. Others are varied, and some even think it is room temperature nuclear fusion in the air."

Zhang Bin paused for a moment and finally said more: "In China, everyone in the atmosphere of the Chinese Academy of Sciences has put forward the theory of plasma in the atmosphere. Starting from the electromagnetic fluid mechanics equation, the vortex-soliton resonant cavity model is introduced. Under the appropriate temperature field boundary conditions, the solution of plasma vortex-fireball in the atmosphere and the necessary and sufficient conditions for its existence are theoretically obtained by numerically solving the equation."

"What do you think of these theories?"

Zhang Bin shook his head slowly: "To prove the correctness of these theories, ball lightning can only be produced in the laboratory, but no one has succeeded so far."

"How many cases of ball lightning are there in the country?"

"Quite a few, thousands of them. One of the most famous is that in the 1998 CCTV documentary on the Yangtze River flood fighting, a ball lightning was accidentally and clearly photographed."

"Teacher Zhang, one last question: In the domestic atmospheric physics community, has anyone seen it with their own eyes?"

Zhang Bin looked up at the sunset outside the window again: "Yes."

"What time?"

"July 1962."

"What place?"

"Mount Tai Jade Emperor Top."

"Do you know where this man is now?"

Zhang Bin shook his head and raised his wrist to look at his watch: "It's time for you to go to the canteen to have a meal." Then he picked up his things and walked out. 

I caught up with him and poured out all the problems in my heart for so many years: "Mr. Zhang, can you imagine that there are so 1 kinds of things that can pass through the wall in the form of a ball of fire without difficulty and fly in the air. You can't feel a little of its heat, but you can burn people to ashes in an instant? It is recorded that it once burned a couple sleeping in the bed to ashes, but there was not even a scorch mark on the quilt! Can you imagine it entering the refrigerator and instantly turning all the frozen food inside into steaming cooked food, while the refrigerator itself is still operating without any influence? Can you imagine it burning your shirt and you don't feel it? Can the theories you mentioned explain all this?"

"I said none of those theories were valid." Zhang Bin said that he did not stop. 

"So, we are beyond the scope of atmospheric physics, do you think that the whole of present-day physics, and even the whole of science, can explain this phenomenon? Are you not curious at all? I am more surprised to see you like this than to see ball lightning!"

Zhang Bin stopped, turned around and looked at me for the first time: "Have you ever seen ball lightning?"

"... I'm just a metaphor."

I can't tell the deepest secret of my heart to this numb person in front of me. This kind of numbness to the profound secret of nature fills the whole society, which has long been a public hazard to science. If there were fewer of these people in academia, humans might have flown to Sages by now! 

Zhang Bin said: "Atmospheric physics is a very practical science. Ball lightning is 1 extremely rare phenomenon. It is used in the international building lightning protection standard IEC/TC-81 and the" Building Lightning Protection Design Code "promulgated by my country in 1993. In China, it is not considered, so it is of little significance to spend too much energy on this thing."

I really don't have much to say with this kind of person. I thanked him for turning around and leaving. You know, he can admit the existence of ball lightning, is a big step forward! It was not until 1963 that the scientific community officially recognized the existence of such lightning, before all reports of sightings were judged to be hallucinations. One day this year, the United States University of Kent, Professor of electromagnetism Rogge. Jennison saw a ball lightning with his own eyes at an airport in New York. The fireball with a diameter of about 20cm entered a hangar through the wall, passed through the fuselage of an aircraft in the hangar, and flew out of the hangar through the wall and disappeared. 

That night, I typed "balllightning" on the google homepage for the first time. I didn't have much hope, but there were more than 40,000 web pages in the search results. For the first time, I felt that I was ready to give all my life for it. All mankind is also paying attention to things. 

Another new semester has begun, and the hot summer has arrived. Summer means one more layer to me: thunderstorms will appear, which makes me feel closer to it. 

Zhang Bin suddenly came to me this day. The class he gave us ended last semester. I almost forgot him. 

He said to me, "Xiao Chen, I heard that your parents are gone and the financial situation is relatively difficult. This summer vacation, I have a project that lacks an assistant. Can you come?"

I asked what project. 

"It is a parameter demonstration of lightning protection facilities for a designed railway in Yunnan Province. There is another purpose: in the new lightning protection design specification being formulated by the state, it is planned to use 0 of the previous national standard. The density coefficient of 015 is changed to be formulated according to the situation of each region. We are going to do observation work in Yunnan region."

I promised him. Although my economy is not well-off, I still get by. I agreed to go because this is the first time I have had the opportunity to actually contact lightning research. 

The research group has more than a dozen people, divided into 5 groups, distributed in a wide range, separated by hundreds of kilometers. Apart from drivers and laboratory workers, the 1 group I belong to has only 3 official members: me, Zhang Bin and one of his graduate students named Zhao Yu. After arriving at the study area, we stayed at a county-level weather station. 

The next morning, the weather is fine and the first day of field work will begin. When we looked at the instruments and equipment on the car from the small room used as a temporary warehouse, I asked Zhang Bin, "Mr. Zhang, is there any good way to detect the internal structure of lightning?"

Zhang Bin gave me a keen look. He obviously knew what I was thinking: "Judging from the current needs of domestic engineering construction, the study of the physical structure of lightning is not the primary task. The top priority is to study its large-scale design." Whenever my question involves ball lightning, even if it is involved from a distance like this one, he avoids answering it. It seems that this person really hover research that has no practical value. 

However, Zhao Yu answered my question: "There are not many means. At present, the voltage of lightning cannot be directly measured, but can only be calculated indirectly through its current value. As for the most commonly used instrument to study the physical structure of lightning, it is this thing." He pointed to the 1 pile of tubes in one corner of the warehouse. "This is called a magnetic steel recorder. It is used to record the amplitude and polarity of lightning current. It is made of a substance with high remanence. When the wire in the middle of it flashes, the intensity and polarity of lightning current can be calculated according to the remanence formed in the recorder by the magnetic field generated by lightning current. This is 60si2mn type, as well as plastic tube type, blade core type and iron powder type."

"Should we use it this time?"

"Of course, why don't you bring it? But that's behind."

The task of the first phase is to install a lightning location system in the observation area. This system concentrates the signal into a computer through a large number of scattered lightning sensors, and can automatically count the number, frequency and distribution of lightning in a specific area. This is actually a system that only counts and locates, and does not involve the physical parameters of lightning, so I am not interested. The main job is to install sensors in the field, which is a hard work. With good luck, you can also install the sensor on a telephone pole or a high-voltage tower, but in most cases you have to erect the pole yourself. After a few days, the experimenters complained repeatedly. 

Zhao Yu is a person who is not interested in anything, especially in his major. He can procrastinate in his work and be lazy when he can. At first he also marveled at the scenery of the surrounding tropical rainforest, but when the freshness passed, he looked listless. But he is an easy person to get along with and we can talk about it very well. 

Every night when I return to the county seat, Zhang Bin always spends his head in his room sorting out the data of the day, while Zhao Yu sneaks away when he has the chance and takes me to the quaint street in the county seat to drink. That street is often without electricity, and the old wooden houses are hidden from time to time in the candlelight, bringing us back to the era when there was no atmospheric physics and other physics, or even science, and forgetting reality for a while. This day we sat in a small hotel in the candlelight, drunk hazy, Zhao Yu said to me:

"If the people in this deep rainforest have seen your ball lightning, they must have a perfect explanation."

I said: "I asked the local people, they have already seen and explained: it is a ghost lantern."

"Isn't that all right?" Zhao Yu said with a 1 hand, "It's perfect. Those plasma solitons-resonators can tell you nothing more than this theory. Modernization is complexity, and I don't like complexity."

I snorted a 1: "A person like you, with such a working attitude, a tutor like Professor Zhang can accommodate you."

"Don't mention Zhang Bin," Zhao Yu waved his hand drunkenly. "He is such a person: if a key falls to the ground, he won't follow the direction of the noise just now, but will find a ruler and a piece of chalk, square the floor of the whole house, and then search one by one......"

We all buried ourselves in laughter. 

"People like him will only do those jobs that are destined to be done by machines in the future. Innovation and imagination are meaningless to them. Academically, they use the so-called rigor and seriousness to cover up their poverty and mediocrity. As you can see, universities are full of such people. But then again, after a long time, one can always find something, so these people are also doing well professionally."

"What did Zhang Bin find?"

"He seems to have presided over the development of 1 kinds of lightning protection coatings for high-voltage lines. The effect is not bad only from the perspective of lightning protection. The high-voltage line using this kind of coating can save the lightning wire at the top that goes with the line. However, the cost of the coating is too high. If it is used on a large scale, the cost is higher than that of the traditional lightning rod, so it has no practical value in the end, he earned several papers and a second prize for provincial scientific and technological achievements. As for the rest, he seems to have nothing left."

The project finally progressed to the stage where I expected to measure the physical parameters of lightning. We go to the field to install a large number of magnetic steel recorders and flash antennas. After each thunderstorm, we will take back the flashed magnetic steel meter to record the data. At this time, we should be very careful not to vibrate, not to approach power transmission lines and other magnetic field sources, and the residual magnetism in one magnetic steel meter will be disturbed to affect the accuracy. Then use the magnetic field strength needle (the main body is to use a demagnetizing machine to demagnetize each magnetic steel meter, and then put them back in place to prepare for the next flash. 

The specific work at this 1 stage is equally boring and arduous, but I am very interested. After all, this is the first time I have personally measured lightning quantitatively. Zhao Yu saw this and became even more lazy in his work. When Zhang Bin was not present, he simply pushed all the work to me and went fishing in the nearby river from each other. 

"Isn't that all right?" Zhao Yu said with a 1 hand, "It's perfect. Those plasma solitons-resonators can tell you nothing more than this theory. Modernization is complexity, and I don't like complexity."

I snorted a 1: "A person like you, with such a working attitude, a tutor like Professor Zhang can accommodate you."

"Don't mention Zhang Bin," Zhao Yu waved his hand drunkenly. "He is such a person: if a key falls to the ground, he won't follow the direction of the noise just now, but will find a ruler and a piece of chalk, square the floor of the whole house, and then search one by one......"
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"What did Zhang Bin find?"

"He seems to have presided over the development of 1 kinds of lightning protection coatings for high-voltage lines. The effect is not bad only from the perspective of lightning protection. The high-voltage line using this kind of coating can save the lightning wire at the top that goes with the line. However, the cost of the coating is too high. If it is used on a large scale, the cost is higher than that of the traditional lightning rod, so it has no practical value in the end, he earned several papers and a second prize for provincial scientific and technological achievements. As for the rest, he seems to have nothing left."

The project finally progressed to the stage where I expected to measure the physical parameters of lightning. We go to the field to install a large number of magnetic steel recorders and flash antennas. After each thunderstorm, we will take back the flashed magnetic steel meter to record the data. At this time, we should be very careful not to vibrate, not to approach power transmission lines and other magnetic field sources, and the residual magnetism in one magnetic steel meter will be disturbed to affect the accuracy. Then use the magnetic field strength needle (the main body is to use a demagnetizing machine to demagnetize each magnetic steel meter, and then put them back in place to prepare for the next flash. 

The specific work at this 1 stage is equally boring and arduous, but I am very interested. After all, this is the first time I have personally measured lightning quantitatively. Zhao Yu saw this and became even more lazy in his work. When Zhang Bin was not present, he simply pushed all the work to me and went fishing in the nearby river from each other. 

The lightning current measured by the magnetic steel recorder is generally about 10000 amperes, and the maximum one is 100000 amperes, thus the voltage in lightning can be calculated as high as 1 billion volts! 

"What do you expect to produce under such extreme physical conditions?" I asked Zhao Yu. 

Zhao Yu said disapprovingly, "What can be produced? The energy in nuclear explosions and high-energy accelerators is much greater than this, and they don't produce the kind of things you think. Atmospheric physics is a very common science, and you are going to mystify it. I am the opposite of you. I am used to making sacred things ordinary." He said, looking with emotion at the dark green tropical rainforest around the weather station, "Dude, you go chase that mysterious fireball, I'm going to enjoy an ordinary life."

He is nearing the end of his graduate studies and does not want to pursue his doctorate. 

The lightning current measured by the magnetic steel recorder is generally about 10000 amperes, and the maximum one is 100000 amperes, thus the voltage in lightning can be calculated as high as 1 billion volts! 

"What do you expect to produce under such extreme physical conditions?" I asked Zhao Yu. 

Zhao Yu said disapprovingly, "What can be produced? The energy in nuclear explosions and high-energy accelerators is much greater than this, and they don't produce the kind of things you think. Atmospheric physics is a very common science, and you are going to mystify it. I am the opposite of you. I am used to making sacred things ordinary." He said, looking with emotion at the dark green tropical rainforest around the weather station, "Dude, you go chase that mysterious fireball, I'm going to enjoy an ordinary life."

He is nearing the end of his graduate studies and does not want to pursue his doctorate. 

After returning to school, he continued to attend classes, and participated in several projects of Zhang Bin after school and during holidays. His conformity sometimes bored me, but in addition, he was easy-going and had rich practical experience. More importantly, his major was the closest to my pursuit. 

Due to the above reasons, I was admitted to Zhang Bin's graduate student when I graduated. 

As I expected, Zhang Bin firmly opposed my taking ball lightning as the subject of my master's thesis. He is very easy-going in other things, including tolerating lazy students like Zhao Yu, but he is not accommodating in this matter. 

"Young people should not be keen on some illusory things." He said. 

"Ball lightning is recognized by the scientific community as an objective existence. How can it be?"

"I am still the same sentence: what is the point of not even considering international standards and national regulations? When you are an undergraduate, you use the method of studying basic science to study your major. Your knowledge is wide and shallow. You can't do this when you are a graduate student."

"But Teacher Zhang, atmospheric physics is basically a basic subject. In addition to engineering significance, it also shoulders the task of understanding the world."

]: "But in our country, serving economic construction is the first priority."

"Even so, if ball lightning was taken into account in the lightning protection measures of Huangdao Oil Depot, the disaster in 1989 could have been avoided."

"The knowledge of the causes of the 1989 Huangdao fire 1 a guess, and the study of ball lightning itself has more guesses. You must avoid this harmful factor when you learn in the future."

......

We can't talk about this topic. I'm going to devote my whole life to that pursuit, so it's not very important what the graduate students do in 3 years. I then followed Zhang Bin's advice and started a project for a computer center lightning protection system. 

Two years later, the blood of the graduate student ended smoothly and insipid. 

In all fairness, I have learned a lot from Zhang Bin in the past two years. His technical rigor, skilled experimental skills and rich engineering experience have benefited me a lot. But the core thing I need is not available from him, which I knew three years ago. 

I also don't know much about Zhang Bin's personal life: his wife died at an early age, had no children, lived alone for many years, and had very few social contacts. This monotonous life is somewhat similar to mine, but I think the premise of living this life is to have an overriding pursuit, which is called "obsessed with something" in my father's words and "purposeful" in the words of the beautiful girl in the library six years ago ". Zhang Bin is neither obsessed with anything nor has any purpose. He is engaged in those boring applied research projects, treating them only as work rather than fun, and treating fame and gain with the same rigid attitude. If that were the case, life would have been more like a 1 kind of torture, and from that I developed some sympathy for him. 

I don't think I'm ready to explore that mystery. On the contrary, all I 've learned in the past six years has made me feel more deeply weak in front of it. In the beginning, my main focus was on physics, but then I found that the whole of physics was like 1 big mystery. At the end of it, it was even in question whether the whole world existed. And if it is admitted that ball lightning is not a supernatural phenomenon, then the level of physics designed to understand it should be lower: Maxwell's equations in electromagnetism and Stokes's equations in fluid mechanics (it was later learned how shallow and naive my thoughts were at the beginning). However, compared with ball lightning, all the known structures in electromagnetism and fluid mechanics are very simple. If ball lightning forms this self-stable and self-balancing complex structure under the basic laws of electromagnetism and fluid mechanics, its mathematical description must be extremely complex. Just as the rules of black and white and opinion make up the world's most complex Go. 

So now I think what I need, the first is mathematics, the second is mathematics, and the third is mathematics. To solve the mystery of ball lightning, complex mathematical tools are essential. But all kinds of mathematical tools are as difficult to master as a wild horse. Although Zhang Bin thinks that my mathematical ability has far exceeded the regular needs of studying atmospheric physics, I know that it is far from studying ball lightning. 1 exposure to complex electromagnetic and fluid structures, mathematical descriptions become hideous, weird partial differential equations are like a noose, and cumbersome matrices are like traps with sharp edges. 

I knew that I still had too much to learn before the real exploration began, and I couldn't leave the university environment immediately, so I decided to study for a doctor. 

My doctor is named Gao Bo, the brand is very hard, is a doctor of MIT. He and Zhang Bin are exactly two extremes. The first thing that caught my attention was his nickname: Fireball. Later, I learned that this nickname had nothing to do with ball lightning, probably because of his active thinking and energetic personality. When I proposed to take ball lightning as a doctoral topic, he readily agreed, but I was worried: because this research requires a large-scale lightning simulation device in the experiment, there is only one set of this device in China, of course, it is not for me to use, but it is not efficient. 

"Listener, all you need is a pencil and a piece of paper. All you have to do is to build a mathematical model of ball lightning. This should be a self-consistent model. It should be original in theory and perfect in mathematics. Exquisite, if you want to play well on the computer, you should think that you are making a theoretical artwork."

I couldn't help but express my concern: "Can something that completely shakes off the experiment be accepted here?"

Gao Bo 1 waved his hand and said, "Can black holes be accepted? In the absence of direct evidence of its existence so far, look at how far the astrophysics community has developed its theory, and how many people rely on it for food? At least ball lightning does exist! Don't be afraid, if I meet the above requirements, the paper will not pass. I will resign and leave this university with you!"

Compared with Zhang Bin, I think he has gone too far on the other extreme-I am not pursuing theoretical works of art-but being a student of Gao Bo does make me feel happy. 

I decided to go back to my hometown once during the vacation before the start of school to see the old neighbor who had been helping me. I realized that I might have little chance to go back in the future. 

When the train arrived at Taian Station, my heart moved and I remembered what Zhang Bin said about atmospheric physicists witnessing ball lightning at Yuhuangding, so I got off here and went to Mount Tai. 

Chapter 3 One of Lin Yun

I took a bus to Zhongtianmen. I wanted to take the cableway to the top of the mountain, but when I saw the long line of 1, I went up on foot. This is a very thick fog on the mountain. The jungle on both sides presents a fuzzy black shadow, which disappears in the white fog after extending 1 a short distance upward. Nearby, the stone carvings of the past ages are constantly visible and hidden. 

Since I have been to Yunnan with Zhang Bin, I always have a sense of frustration whenever I am in nature. Looking at this living nature, it shows its mystery with unimaginable complexity and changes, but it is hard to imagine that it can be bound by the slender equations of human beings. At this time, I will think of Einstein's words in his later years: "every leaf outside the window makes human science seem so childish and powerless."

But this frustration was quickly replaced by physical fatigue. Looking at the stone steps extending in the fog in front, the Nantian Gate seemed to be far above the atmosphere. 

It was then that I met her for the first time. She caught my attention because of the contrast with the others around her. On the road, I kept seeing a pair of lovers, all of whom were women sitting on the stone steps exhausted, while the man stood on the side panting and tried to persuade the female companion to continue walking. Whenever I pass a person, or occasionally someone passes me, I can hear the other person's rapid gasps. I tried my best to follow a picker, whose broad, bronzed back gave me the strength to keep climbing. At this time, a white figure passed me and the picker lightly. The girl was wearing 1 white shirts and a pair of white jeans, like a concentrated white mist. In this slowly moving stream of people, her climbing speed was striking. Her steps leaped briskly, without a touch of heaviness, and no gasps were heard as she passed me. She looked back, not at me, but at the picker. Her expression was quiet and she could not see a sense of fatigue. Her slim body seemed to have no weight. Climbing on this tiring mountain road was like taking a leisurely walk on the boulevard to her. After a short time, her figure disappeared into the white mist. 

When I finally arrived at the South Gate of Heaven, I saw that it was already above the sea of clouds, and the sun was setting from the west, dyeing the sea of clouds red 1 a large area. 

I dragged my heavy steps to the Yuhuangding Meteorological Station. The people in the station seemed to find it very common when they learned of my identity and origin. In this famous meteorological station, there are constantly atmospheric scientists who come here to do various observations. worker. They told me that the stationmaster had something to go down the mountain, so they introduced me to the deputy stationmaster. When we met, we all cried in surprise. The deputy stationmaster was Zhao Yu. 

It has been more than 3 years since our trip to Yunnan. When asked how he came to this strange place, Zhao Yu said, "I'm here to be clean. The world below is too fucking troublesome!"

"Then you might as well go to Dai Temple and become a Taoist priest."

"The place is not clean now, are you? Still chasing the ghost?"

I came to explain it to him. 

He shook his head and said: "In 1962, it was too early. Up to now, there have been several changes in the station. I'm afraid no one knows about it."

I said, "it doesn't matter. I want to know about it because it is the first case of spherical lightning witnessed by atmospheric physicists in China. In fact, this does not make much sense. I went up the mountain to relax. Maybe I will encounter a 1 thunderstorm. Apart from Jinding in Wudang, this is the best place to watch thunder."

"Who is full of support to watch thunder! I think you're really possessed! Here, thunderstorms can be avoided, but if you really want to see it, stay for a few more days, maybe you can meet it."

Zhao Yu led me to his dormitory. It was time for dinner. He called the people in the canteen to bring a lot of food, including thin and crisp Taishan pancakes, green onions as thick as wine glasses, and 1 bottles of Taishan Daqu. 

Zhao Yu thanked the old cook who sent the things. when the old man turned to leave, Zhao Yu suddenly remembered something and asked him, "master Wang, when did you come to the station?"

"I worked in this canteen in 1960. It was a difficult time, but there was no you at that time, Mr. Zhao."

Zhao Yu and I smiled at each other in surprise. 

I asked eagerly, "Have you ever seen ball lightning?"

"You mean... rolling mines?"

"Yes! Folk is so called!"

"Of course I have. I have seen 3 4 times in the past 40 years!"

Zhao Yu took out another cup. We warmly invited Lao Wang to take his seat. I poured him wine and asked: Do you remember which time in 1962? "

"You don't say, still remember that time, that hurt people! "

Lao Wang began to tell: "It was at the end of July. It seemed to be over 7 o'clock in the afternoon. It was still bright at that time of the season, but the clouds were so thick that I couldn't see anything without lighting the lights. The rain is like splashing water. People can suffocate you by standing in the rain! Ray one by one, there is no space in the middle......"

"That could be a thunderstorm at the time of the frontal transit." Zhao Yu added to me. 

"I heard 1 thunder. The lightning before the thunder was so bright that my eyes were shone in the house. At this moment, I heard someone outside shouting that someone was injured, and I ran out to save the injured person. At that time, 4 people came to the station to do scientific research here, and one of them was injured by Ray. I dragged the man into the house from the heavy rain. The man's legs were smoking. The rain 1 creaked, but his mind was clear. At this moment, the rolling mine came in through the west window, which was closed at that time! That thing has... it's the size of this pancake, it's blood red, it shines a red light on the whole room. It was floating in the room, just like so fast... "He 1 held the glass in mid-air with one hand and gesticulated," Floating, floating, I felt like I had seen a ghost at that time, and I was so scared that I couldn't speak, but those people who are engaged in science don't panic, let's not touch that thing. The thing floated for a while. When it was high, it reached the roof. When it was low, it rowed over the bed. Fortunately, it didn't touch anyone. Finally, it got into the chimney mouth. As soon as it got in, it exploded with a loud 1. I haven't heard any kind of thunder on the top of this mountain for so many years, but I really don't remember the loud sound again, which made my ears buzzing for several days, and my left ear fell wrong, and now I can't hear it. At that time, the oil lamp in the room was shattered, the glass lampshade and the kettle gall were shattered, and a scorched mark was left on the bed sheet. Later, when I went out to see, the chimneys on the roof collapsed!"

"Where did the four observers come from?"

"I don't know."

"Ah, for so many years... I only remember that the injured person, I and the two people in the station carried him down the mountain and sent him to the hospital. He was very young, as if he were still a college student at that time. One of his legs was badly burned. At that time, the conditions of Tai'an Hospital were not good. He was sent to Jinan. Alas, he must have been disabled. That person's surname seems to be Zhang, Zhang what ...... what husband."

Zhao Yu slammed his glass onto the table: "Zhang Huff?"

"Yes, that's the name. I took care of him in Taian Hospital for two days. After leaving, he sent me a letter thanking me. The letter seemed to be from Beijing. Later, the news was cut off, and now I don't know where it is."

Zhao Yu said to Lao Wang: "In Nanjing, I worked as a professor at my alma mater and was our graduate tutor."

"What?" I almost dropped my glass. 

"Zhang Bin used to call this name, which was changed during the Cultural Revolution because it reminds people of Khrushchev."

Zhao Yu and I didn't talk for a long time, or Lao Wang broke the silence; "This is not too coincidence, you are all in this line of work. It was a pretty good post-life, with his leg hurting and biting his lip and reading on the bed. I asked him to rest for a while. He said that he would hurry up from now on, because he already had a goal in his life. He just had it. He wanted to study that thing and make it."

"Research makes what?" I asked. 

"Roll the mines! That's what you called ball lightning."

Zhao Yu and I stared at each other blankly. 

Lao Wang did not notice our expression and continued: "He said he would spend his whole life studying that thing. I can see that he fell in love with it when he saw the rolling mine on the top of the mountain. People are like that. Sometimes you get hooked on something that you can't get rid of for the rest of your life. Just say me, one day 20 years ago, when I was cooking and getting firewood, I pulled out a root of a tree and was about to throw it into the fire. I thought it looked like a tiger, so I polished it and placed it there. It was really nice. Since then, I have been fascinated by root carving. For this, I retired and stayed on the mountain."

"That could be a thunderstorm at the time of the frontal transit." Zhao Yu added to me. 

"I heard 1 thunder. The lightning before the thunder was so bright that my eyes were shone in the house. At this moment, I heard someone outside shouting that someone was injured, and I ran out to save the injured person. At that time, 4 people came to the station to do scientific research here, and one of them was injured by Ray. I dragged the man into the house from the heavy rain. The man's legs were smoking. The rain 1 creaked, but his mind was clear. At this moment, the rolling mine came in through the west window, which was closed at that time! That thing has... it's the size of this pancake, it's blood red, it shines a red light on the whole room. It was floating in the room, just like so fast... "He 1 held the glass in mid-air with one hand and gesticulated," Floating, floating, I felt like I had seen a ghost at that time, and I was so scared that I couldn't speak, but those people who are engaged in science don't panic, let's not touch that thing. The thing floated for a while. When it was high, it reached the roof. When it was low, it rowed over the bed. Fortunately, it didn't touch anyone. Finally, it got into the chimney mouth. As soon as it got in, it exploded with a loud 1. I haven't heard any kind of thunder on the top of this mountain for so many years, but I really don't remember the loud sound again, which made my ears buzzing for several days, and my left ear fell wrong, and now I can't hear it. At that time, the oil lamp in the room was shattered, the glass lampshade and the kettle gall were shattered, and a scorched mark was left on the bed sheet. Later, when I went out to see, the chimneys on the roof collapsed! "] "Where did the four observers come from?"

"I don't know."

"Ah, for so many years... I only remember that the injured person, I and the two people in the station carried him down the mountain and sent him to the hospital. He was very young, as if he were still a college student at that time. One of his legs was badly burned. At that time, the conditions of Tai'an Hospital were not good. He was sent to Jinan. Alas, he must have been disabled. That person's surname seems to be Zhang, Zhang what ...... what husband."

Zhao Yu slammed his glass onto the table: "Zhang Huff?"

"Yes, that's the name. I took care of him in Taian Hospital for two days. After leaving, he sent me a letter thanking me. The letter seemed to be from Beijing. Later, the news was cut off, and now I don't know where it is."

Zhao Yu said to Lao Wang: "In Nanjing, I worked as a professor at my alma mater and was our graduate tutor."

"What?" I almost dropped my glass. 

"Zhang Bin used to call this name, which was changed during the Cultural Revolution because it reminds people of Khrushchev."

Zhao Yu and I didn't talk for a long time, or Lao Wang broke the silence; "This is not too coincidence, you are all in this line of work. It was a pretty good post-life, with his leg hurting and biting his lip and reading on the bed. I asked him to rest for a while. He said that he would hurry up from now on, because he already had a goal in his life. He just had it. He wanted to study that thing and make it."

"Research makes what?" I asked. 

"Roll the mines! That's what you called ball lightning."

Zhao Yu and I stared at each other blankly. 

Lao Wang did not notice our expression and continued: "He said he would spend his whole life studying that thing. I can see that he fell in love with it when he saw the rolling mine on the top of the mountain. People are like that. Sometimes you get hooked on something that you can't get rid of for the rest of your life. Just say me, one day 20 years ago, when I was cooking and getting firewood, I pulled out a root of a tree and was about to throw it into the fire. I thought it looked like a tiger, so I polished it and placed it there. It was really nice. Since then, I have been fascinated by root carving. For this, I retired and stayed on the mountain."

Only then did I find out that there were indeed many root carvings, large and small, in Zhao Yu's room. He introduced to me that these were all Lao Wang's works. 

After that, we never talked about Zhang Bin again. Although we all thought about it in our hearts, it was hard to explain clearly the shock it gave us. 

After the meal, Zhao Yu led me around the weather station in the night. When we passed the only lighted window of their small guest house, I stopped in surprise and saw the white girl in the room. She was alone in the room. The two beds and tables were covered with open books and drawings, while she paced back and forth in the room, as if thinking about something. 

"Hey, be polite, don't peek in somebody else's window." Zhao Yu pushed me from behind. 

"I saw her on the way up." I explained. 

"She came here to contact the lightning observation. Before coming, the Provincial Meteorological Department said hello, but she didn't say where it was. It must be a large unit. They plan to use helicopters to transport equipment to the top of the mountain."

I didn't expect a thunderstorm the next afternoon. The shock of thunderstorms on the top of the mountain is incomparable at the bottom of the mountain. At this time, Mount Tai seems to be the lightning rod of the earth, as if it has attracted all the lightning in the universe. There are sparks on the roof, making you numb. There is almost no interval between lightning and thunder and lightning here. The loud noise shakes every cell of you. You feel that Mount Tai under your feet has been blown to pieces, and your soul has been shaken out of your shell, drifting in fear. There is nowhere to hide between the bright lightning......

I saw the girl, she stood outside the corridor, let the wind blow away her short hair, that slim looks a little weak body, cotton team with black thick cloud lightning giant net, in the thrilling thunder motionless, enough to become 1 unforgettable picture. 

"You 'd better stand inside. It's not safe. Besides, it's all wet!" I shouted to her at the back. She came back from her intoxication with thunder and lightning and took two steps back. 

"Thank you," she turned to look at me and smiled moving. "You may not believe it. Only then did I feel a moment of silence."

It is strange that in this dense thunder, you must shout loudly to others to hear you clearly. However, she only spoke softly, and the soft voice miraculously penetrated the loud noise. I could hear it clearly. Now this stout girl is more attractive to me than lightning. 

"You are very special." I spoke my mind. 

"I heard that you are a high atmospheric electricity major?" She did not respond to my words. 

At this time the thunder and lightning weakened and we could talk calmly. I asked her, "Do you want to observe thunder and lightning here?" From Zhao Yu, I felt that her position seemed inconvenient to mention, so I said so. 

"Yes."

"Focus on what?"

"The process of lightning generation. I don't want to belittle your major, but there are different opinions in the field of atmospheric physics even on the most basic issues such as thunderstorm clouds or electricity, and even how lightning rods work."

I knew immediately that even if she wasn't in atmospheric physics, she had quite a hand in it. As she said, there is no satisfactory theory of thunderstorm cloud or electricity principle. As for the lightning protection principle of lightning rod, which seems to be answered by primary school students, it is really not clear in theory-in recent years, through the accurate calculation of the discharge electricity at the metal tip of lightning rod, it is known that it is far from neutralizing the charge accumulated in thunderstorm clouds. 

"Then your research is very basic."

"The ultimate goal is very practical."

"Study the process of lightning generation... Artificial lightning elimination?"

"No, artificial thunder."
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