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Travis: 
Welcome to Slacker Astronomy; a podcast about astronomy and just about anything else that floats over our heads. 
Pamela: 
Each week we bring you a recent news event in the world of astronomy. And when there is nothing to report, we'll run some old shows, cringe, and wonder why ANYONE listens.

Travis: 
It is the great question of our generation. 

Pamela: 
And it's cuz of our quality. We know that aint the problem.

Travis: 
Exactly, messy train wrecks make for good entertainment.

Pamela: 
The question is: who has the TIME?

Travis: 
Hmmm.. vagrants, homeless, criminals, drug addicts, crazies... and telephone operators.

Pamela: 
So that's our listening audience?

Travis: 
Oh, you meant the audience? I thought you meant the podcast creators!

Pamela: 
I think everyone already knows about that particular sketchy crowd.

Travis: 
Basically we're talking heads, without the heads.

Pamela: 
And minus the brain that goes inside them.

Travis:
For this show, we have four creators in the studio. As usual, Pamela and I are here and silent Aaron is in the corner scribbling with his crayons.  However, because we lost a bet at a bar last week- 

Pamela: 
- damn you france!

travis: 
... We had to allow an Italian soccer hooligan to co-host this show.

Pamela:
So please welcome Rebecca for what we hope will be a pleasant - and short, visit. 

Rebecca:
(background) Hi.

Travis:
The other end of the mic..

Rebecca:
Oh. Wow. That's so clear now. Cool! I told you Italy would win. I'm surprised you wussy French fans would even honor your bet.

Pamela:
Soccar aside, there is actually some science in this show. So Travis and I will get moving. Rebecca, think you can keep up?

Rebecca:
I'll try.

Travis:
This week we return to a subject that has been popular as of late: supernovae remnants.

Pamela:
When a supernovae goes boom, (*) it usually leaves behind a neutron star. This star is spinning rapidly and sometimes is detected from Earth by its radio waves which arrive in pulses. Hence the name, pulsar.

Travis:
The pulses are very fast - usually on the order of milliseconds, and originate from a specific spot on the pulsar rotating past us every time the star rotates. 

Pamela:
This spot coincides with the pole of the star’s magnetic field, which is not aligned with the pulsars rotational axis.

Travis:
So to imagine a typical pulsar, you need to imagine a dark star, around 20 kilometers wide, with as much mass as the Sun, spinning once every few milliseconds with a hot spot that beams radio waves. It's an amazing concept.

Pamela:
Over time, the pulsars slow down as they lose angular momentum for one of many different, and not well-defined reasons. The old answer was Magnetic torque slowed them down, and some of the new answers are blaming quantum mechanics and a theorized quark-gluon plasma beneath a neutron shell.

Travis:
Rebecca, do you know why this spin down period is important?

Rebecca:
Why, I was pondering the question just last night and right when I was about to arrive at the answer - ITALY BEAT FRANCE AND I SPENT THE REST OF THE NIGHT WASTED IN THE NORTH END! WOO!

Pamela:
Promise me we'll never bet again, Travis.

Travis:
So promised.

Pamela: 
So that spin down thing - It's important because it was one of the first tests of relativity.

Rebecca:
My relatives have nothing to do with it. 

Pamela: 
There is one kind of pulsar that emits x-rays instead of radio waves. Creatively called X-ray pulsars, they are also the result of a spinning neutron star but they happen to have a companion star that is donating material to the neutron star. As the material transfers from the donor star to the neutron star, it speeds up, it heats up, and it glows in x-rays. 

Travis: 
The x-rays we see come in pulses because they originate in hot spots where the material lands on the spinning neutron star. As the star spins, the hot spots come in and go out of view. 

Pamela: 
In an X-Ray pulsar, the pulsation rate can actually speed up because the pulsar is gaining material from the donor. 

Travis:
Think of how an ice skater controls his or her speed. When they want to go faster, they bring their mass in close their bodies. When they want to go slow, they fling their arms out. 

Pamela:
When the material from the donor star lands on the X-ray binary, it is like a skater grabbing weights out of the air and holding them up against his or her body and suddenly speeding up. 

Travis: 
So it is possible that X-Ray pulsars are actually old radio pulsars that had slowed down, then started to speed up again as a donor star began contributing material. Eventually the donor star will run out of material, and the pulsar will slow down again and eventually go quiet.

Pamela: 
For decades astronomers have been looking for a pulsar or other signs of a neutron star in a 2000 year old supernovae remnant in the constellation Normae called RCW 103. Now, astronomers from Italy have announced they finally discovered it. I'm not even going to try to pronounce where they work.

 Rebecca:
Istituto di Astrofisica Spaziale e Fisica Cosmica of the Istituto Nazionale di Astrofisica represent!

 Travis:
Nice.

 Rebecca:
This has been a good year for Italy. The Olympics, the World Cup and now!!!.... X-Ray pulsars? Sure! why not! 

 Travis:
What they found was not a typical radio or X-Ray pulsar at all. Want to venture a guess?

 Rebecca:
Jimmy Hoffa?

 Pamela:
No.

 Rebecca:
Elvis?

 Travis:
No.

 Rebecca:
A cure of AIDS?

 Pamela:
Try again. 

 Rebecca:
Bush's approval rating?

Travis:
Heaven's no.

 Rebecca:
Why cats like to play in boxes?

 Pamela:
No.

 Rebecca:
Where all the lost hangers go?

 Travis (tired): Yes - that is exactly what they found there.

 Rebecca: Oh! Neat.

 Pamela:
What they found, TRAVIS, was a very slow x-ray pulsator. So slow that instead of milliseconds or seconds, it pulsates every 6.7 hours. It took a little over a day of continuous observing by the European Space Agency's XMM Newton observatory to detect this. Now it will take years to figure it out.

 Travis:
One possible explanation is that a low mass star survived the supernova explosion 2,000 years ago and its orbital  period is around 6.7 hours. This means it takes 6.7 hours for it to circle the neutron star. 

Pamela:
But that would require that the plane of the system be along our line of site. Its possible, but the odds are against it. Also, no other binary x-ray system is so young. 

Travis:
It is theorized that it would take millions of years before a donor star could start contributing material to a newly formed neutron star, but this system is only 2,000 years old. It's gotta walk before it learns to run.

 Pamela:
So what else could cause such a long period? 

 Rebecca:
I know. 

 Travis:
This outta be good.

 Rebecca (quickly): It could be a magnetar, a newly discovered class of neutron star. In a magnetar the magnetic field lines are so strong that they actually crack the crust of the neutron star, similar to earthquakes on Earth. They also slow the spinning of a neutron star much faster than a typical pulsar. They spin on the order of tens of seconds. To extend this to 6.7 hours, all we need to do is throw in an accretion disc of leftover material from the supernovae explosion. 

 (loud breath) Orrrrrrr...



It could actually be pulling material from a donor star. Instead of waiting for the donor star to blow off material for it to capture, the superstrong magnetic field of this neutron star could actually dip into the outer layers of the donor star and rip off material. This would create an extremely elongated system that would slow down rapidly, on astronomical timescales of course.

 (pause)


Or we could just ask the magic 8 ball.

Pamela and Travis: No! 

Travis:
That's... quite fine.

Pamela:
Wow, astronomers may not know what they have found. But I think we know what we have found: a new partner!

Travis:
Rebecca, when we are a little slack and need help getting bodies together for a show, do you think you could step in a time or two and help us out?

Rebecca:
Can we change the name to the Azzuri Podcast?

Travis:
No.

Rebecca:
I had to try. Sure, why not. Gimme a holla sometime.

Travis:
So yea, what she said about where this slow moving pulsar came from. I think she said it all.

Pamela:
And for those who could keep up, the script is on our website, and, as always, more info on this discovery is also available in the show notes on our web site along with a picture in the album art. You can also post comments and questions there too. Visit us at slackerastronomy.org.

Travis:
For Pamela, and our author Aaron, I'm Travis.  

Rebecca:
And I feel like I've just made a big mistake.

Pamela:
You've been listening to Slacker Astronomy, a podcast for you, for fun, for the voices in our heads..

