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Elly was slowly walking towards the doors when they magically opened ahead of her. 
She stopped in her tracks and turned round to the Professor who smiled and pointed 
to a little black box above the door. 
“There’s not anything magical here. Well, except us! You see that little box up there? 
It’s a camera. It can sense we’re coming close and opens the doors for us.” 
Elly didn’t say anything in reply but thought about how in magic school they had to 
open the doors themselves. 
As they walked through the now open doorway, Elly could see there was a man 
waiting for them. He was standing next to a strange looking trolley - it was like a 
shopping cart from another world. On it there were rulers, pendulums and big brown 
square slabs. 
The man came across and introduced himself as Henry and said he was one of the 
physicists. He turned to Elly and said: “You’ve chosen a great day to visit - one of the 
machines is being worked on so we can show you more of what we do.” 
Elly was tight-lipped - not knowing what to say - but Henry happily wheeled his trolley 
away so she and the Professor followed. He was headed towards a secluded area at 
the back of the room, but as he neared the wall, he suddenly picked up pace and 
headed straight towards it. Just as it looked like Henry’s trolley would clatter into the 
bricks it vanished with Henry following shortly behind. 
The professor whispered in Elly’s ear: “Well there’s the odd bit of magic here. But 
that’s true for most places, if you know how to look.” 
Both the Professor and Elly walked over to the wall and simply slipped through into 
another room like the one they’d left. Henry headed towards a far corner of the room 
saying that was where the “linac” was.  
Professor Hannah looked confused and said: “What’s a linac? It’s an odd word.” 
Henry replied: “It means linear accelerator - which is what it does. It accelerates 
particles in more or less a straight line. We use it to generate X-rays.”  
Elly startled at the mention of the word X-ray. They had used the same word weeks 
ago on her last visit. Elly thought back to seeing those strange X-ray pictures. The X-
rays had not seen further, or clearer, but somehow they’d managed to see inside the 
body. 
Henry must have noticed her reaction to the word because he added: “There’s 
nothing mysterious about X-rays - they’re just a form of light. Like that all around us. 
Except they have hugely more energy - about a million times more. And because 
they have so much more energy they can shine beyond the skin. We can use 
that to see inside your body or even use it as a type of medicine.” 
They walked down a winding corridor before coming into a white clinical room like 
Elly had seen several times before. Except this one had what looked like a large 
white tube coming out of the wall and a black plastic looking table in the middle of it. 
Henry pointed at the black table and said: “This is the couch where the patients lie 
during treatment,” and, pointing at the white tube, he added “and this is the linac.” 
Elly looked at the machine and couldn’t see anything magical so asked: “How does it 
make X-rays then?” 
“Well, we start with an electron gun. This spits out pieces of pure electricity which are 
called electrons. They weigh next to nothing so we can make them crash to a stop. 
When they do all the energy they use to brake glows away as X-rays.” 
“But how do you make the electrons stop?” asked Elly 
“By putting a solid metal target in the way. We use a series of magnets to precisely 



steer the beam of electrons so they hit a patch about a millimetre across at the end 
of the tube.” 
Elly was surprised that you’d start the electrons off only to stop them so she asked: 
“Why don’t you just have the target right next to the electron gun? Then you wouldn’t 
have to guide the electrons at all.” 
“Good question,” said Henry. “We need to because the electrons don’t have enough 
energy to make X-rays to begin with. We send them into a special guide where they 
surf waves of energy. That speeds them up so when they hit the target the electrons 
brake hard enough to make X-rays. We have to tune things very carefully. But using 
things like magnetrons or klystrons we can make waves of energy that give the 
electrons enough energy to get near the speed of light!” 
The Professor had been quiet for some time and must have felt like it was time for 
her to speak. “Ah, magic-atrons - we use them all the time at school.” 
“I think they’re different,” said Elly, to which Henry nodded in agreement. Elly was 
feeling confident amongst all this new information. Normally at school these things 
would have been overwhelming but in the same room as the machine she felt 
reassured.  
“So are magical and non-magical linacs different?” added the Professor. 
“They’re not. Although we do have separate areas like this for magical visitors. The 
linacs themselves are all the same though,” replied Henry. 
“But then how do you know if the linac is doing what it should?” said Elly. 
Henry pointed at some of the equipment on the trolley and said: “By measuring the 
X-rays and making sure the machine moves in the right way. But testing the linacs is 
only one half of our job. We also have to know what to tell it what to do. That’s just 
as complicated as getting it to do it.” 
Elly replied: “I bet you don’t use magic for that either.” 
Henry smiled back, so Elly said: “That’s seems pretty magical. Could you tell me 
more?” 
 


