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  Arrivals Lounge


  WELCOME TO THE LATEST ISSUE OF GURU!


  It’s a red light and you’re going nowhere. Holdups are one of life’s most frustrating – and boring – experiences. In this issue, Guru meets acclaimed director Albert Nerenberg to discuss his forthcoming documentary Boredom. Remarkably, he claims boredom causes crime and riots.


  Physics Guru James Lloyd kicks us off with some musical delights. Never far from controversy is Sceptic Guru Daryl Illbury, who debunks the notion of morphic resonance, while the Technology and Art Gurus are feeling nostalgic and reveal how the technologies of yesteryear are making a comeback. There’s plenty more excitement in this, Guru’s fifth issue.


  That’s a green light... Go!


  
    The Guru Team
  


  P.S. This is the slimmed-down version, without all the photos and cartoons that you get in the full-colour version. Be sure to check out the full-colour version atgurumagazine.org if you get a chance!


  
    • • •

  


  @GuruMag


  Get in touch with Guru: It could be worth your while!

  Email: info@gurumagazine.org, marking your subject linewith GURUMAIL. Keep up to date with Guru’s e-mail newsletter, Twitter feed and Facebook page


  
    • • •

  


  VINTAGE GADGETS COMPETITION!


  To accompany this issue’s Vintage Gadgets theme, we asked you to tell us your favourite old-time contraption to win a £15 eVoucher for !


  And the winner is... Colin Parker:


  “My favourite gadget was the TV Remote Calculator Watch! Not only was it slick and stylish like something that Captain Kirk would wear, but it had the added bonus of helping me cheat in algebra and frustrate my parents when it came to choosing Saturday’s teatime telly show.” Good job!


  • • •


  BACK TO THE FUTURE? COMPETITION


  For the chance to win one of three copies of Nicholas Mee’s debut book Higgs Force (reviewed in this issue), we asked you:


  “If you could travel to any point in time, when and where would you go?”


  Pete Aighton said he’d go to “August 3, 1492 and point Columbus in the right direction. What a different world we might live in now...”

  E. Parker said, “I’d travel forward to 2700 AD, to Montreal, Canada where I grew up – so I could either gasp in awe of the progress or be horrified by whatever distressful conditions now existed”!

  Alex Brown said, “I’d go forward 100 years... far enough that things will be different but not so much that I couldn’t cope”! Well done to the lucky winners!


  • • •


  WHAT A BRIGHT SPARK!


  Guru’s founder Dr Stu was celebrating last week after being named a finalist for a very special award in the historic city of Bath, UK.


  Dr Stu and Media Guru Ben Veal attended the first ever SPARKies, an awards event organised as part of the Bath Digital Festival to recognise the very best in Bath’s tech sector.


  Our very own editor was in the running for Individual Contribution to Technology, an award aimed at individuals who have personally played a big part in shaping the technology landscape in the west of England. Dr Stu made it down to the final three: not just for his role in starting up Guru, but for his ever-popular Dr Stu’s Science Blog.


  “My vision since day one with Guru has been to offer bloggers, writers and artists – regardless of academic qualifications or background – the opportunity to gain exposure and showcase their talents to a national audience” says Stu.He adds: “I’m delighted by how quickly Guru has grown and how many new readers we are attracting with each new issue, and it was an honour to be recognised at The SPARKies.”


  Sadly, on the night, Stu lost out, but the Guru team are planning to return next year for more SPARKie fun (and hopefully an award or two!)


  Find out more about The SPARKies at the Bath Digital Festival website.


  • • •


  We love to hear what you think about the magazine, as well as your suggestions for future topics that you’d like us to write about – so be sure to follow us on Twitter and like us on Facebook.


  TWEET TWEET


  @Benchtwentyone The bananas vs cookies debate (that old chestnut) http://t.co/HCJgOSZU But the adjacent ads seem less scientific...! @GuruMag


  @artologica [in response to Guru’s post about the SPARKies] @GuruMag OMGOMG IS PETER GABRIEL THERE? #swoon


  @TheGregJones quite fancy a slice. Just a radian-sized piece though RT @GuruMag: Happy Pi Day everybody! pic.twitter.com/W3AkrzUS


  @taylorpithers One last plug! The good folks at @GuruMag were kind enough to publish my article on @charltonbrooker Black Mirror http://bit.ly/xhUmZF


  • • •


  ASK A GURU


  Tweet us with your burning science question @GuruMag using the hashtag #AskGuru. One of the Guru team will give you theanswer. And if we don’t know the answer, we’ll tell you a joke instead to make up for the disappointment...


  GURU'S FLICKR GALLERIES


  Have a look at our Flickr galleries to see some of the superb photography featured in Guru since issue Zero...


  • • •


  #MUSIC



  Living in a material world


  The best pop, rock and indie songs inspired by science


  If you were going to write a song, would science be at the top of your list of inspirations? Probably not. After all, when was the last time you heard a rock star screaming about osmosis, or a folk singer extolling the virtues of quantum mechanics? But, believe it or not, there are oodles of science-themed songs out there. Physics Guru James Lloyd spent a Sunday afternoon rummaging through his record collection to pick out some favourites. We’ve even set up a YouTube playlist for you to listen online. Happy listening!


  The Shins – A Comet Appears


  The Shins are perhaps most famous for their not-so-subtle plug in the 2004 film Garden State, in which Sam (Natalie Portman) passes Andrew (Zach Braff) a pair of headphones, enthusing that the band will change his life.


  When not being advertised by Hollywood stars, The Shins can be found peddling their own lovely brand of indie pop. In the beautiful A Comet Appears, the Earth is re-imagined as a comet flying through space, with the song’s narrator trying to hold on:


  One hand on this wily comet / Take a drink just to give me some weight / Some uber-man I’d make / I’m barely a vapour.


  Kate Bush – Pi


  Not her most radio-friendly track, but you can’t fault Kate Bush’s dedication. Why? In Pi, a song on her 2005 album Aerial, Kate recites the number pi (π) to over 100 decimal places (though pedants have noted that she starts going wrong at the 54th decimal place).


  But Kate’s scientific exploration doesn’t stop there. Her 1986 single Experiment IV tells the story of some (fictional) scientists engaged in a secret military plan to develop the world’s most terrifying sound. Raaaawwrrrrr!


  Monty Python – The Galaxy Song


  Not content with being the finest purveyors of comedy ever to have graced planet Earth (or any other planet for that matter), the Monty Python troupe also occasionally tried their hand at songwriting.


  The final Python film, The Meaning of Life, features a ditty called The Galaxy Song, in which a salmon-suited Eric Idle croons about the universe, like some kind of Carl Sagan on acid. The song ends with the immortal lines:


  So remember when you’re feeling very small and insecure / How amazingly unlikely is your birth / And pray that there’s intelligent life somewhere up in space / ‘Cause there’s bugger all down here on Earth. Quite.


  Bon Iver – Holocene


  Holocene, a gorgeous, slow-burning track by Bon Iver (a.k.a. Justin Vernon), takes its name from the Earth’s current geological ‘epoch’ – the time span that began at the end of the last major glacial period around 12,000 years ago. The entire history of human civilisation has been played out during the Holocene, from the early settlements of our hunter-gatherer ancestors through to today’s modern society.


  Talking about the song, Justin Vernon said: “Our lives feel like these epochs, but really we are dust in the wind. But I think there’s a significance in that insignificance…”


  The chorus lyrics seem to back up this idea:


  And at once I knew I was not magnificent… I could see for miles, miles, miles.


  They Might Be Giants – Mammal


  One for the biologists among you: a musical guide to the world of mammals, by American indie veterans They Might Be Giants.


  For a physicist like myself, it’s quite an educational experience:


  So the warm blood flows / with the red blood cells lacking nuclei / Through the large four-chambered heart / Maintaining the very high metabolism rate they have.


  The chorus goes on to list a whole zoo of mammals, taking us from the basics (bat, cat), to the cuddly (koala bear), the smelly (hog), and just the downright obscure (echidna anyone?).


  British Sea Power – Oh Larsen B


  In 2002, a huge chunk of the Larsen Ice Shelf – Larsen B – collapsed into the sea. In just over a month, an area as large as the US state of Rhode Island vanished from the Antarctic Peninsula – the most dramatic ice shelf disintegration ever recorded.


  Lovably eccentric band British Sea Power paid tribute to this defunct ice shelf on their 2005 album Open Season. It opens with the glorious lyrics:


  You’re fractured and cold but your heart is unbroken / My favourite foremost coastal Antarctic shelf / Oh Larsen B, oh you can fall on me / Oh Larsen B, desalinate the barren sea.


  Björk – Cosmogony


  Last year, everyone’s favourite Icelandic pixie Björk Guðmundsdóttir released Biophilia, a science-inspired album in which each song plays tribute to an aspect of nature. Moon, for instance, features repetitive musical cycles that echo the lunar cycle, whilst the bassline in Thunderbolt is the sound of a Tesla coil’s electrical discharge.


  Perhaps the most accessible track on the album, though, is Cosmogony, a hymn-like song about the birth of the universe, built around a simple, heart-rending melody. Each of its four verses describes a different version of the creation story: Native American, Sanskrit, Aboriginal, and then, finally, the scientific version:


  They say back then our universe wasn’t even there / Until a sudden bang / And then there was light, was sound, was matter / And it all became the world we know.

  


  Classically Rained


  Musicians were being inspired by the wonders of science long before the electric guitar squalled its way into existence. The most famous piece of science-y orchestral music is probably Gustav Holst’s The Planets, in which each movement is based around one of the planets in our Solar System.


  Astronomy aside, another commonly occurring theme in classical music is the weather. Last year, two dedicated meteorologists – Dr. Karen Aplin of the University of Oxford and Dr. Paul Williams of the University of Reading – trawled through their music collections, picking out any references to weather that they could find.


  They discovered that storms feature in classical music more than any other weather event, with violent storms often being used as metaphors for emotional turbulence. One of the most famous orchestral tempests is the fourth movement of Beethoven’s Symphony No. 6, in which the thundering timpani and spiralling strings evoke a particularly powerful event.


  The researchers also found that British composers have written more weather-themed pieces than any other nationality. Now there’s a surprise!

  


  So there you have it – music can be at once beautiful, inspiring, and educational. All of which just leaves me wondering who’ll be the first to compose an ode to the Higgs boson. My bet’s on Lionel Richie...

  Hello! Is it Higgs you’re looking for?


  • • •


  Have your say at gurumagazine.org


  • • •


  • • •



  James Lloyd has spent the last three-and-a-half years getting his head around climate models, studying for a PhD in meteorology at Reading University. When not being sciencey, James enjoys bashing the drums, memorising French verbs, and marvelling at the genius of Portal 2. He has his own blog at thesoftanonymous.com.


  #MIND



  I'm bored - Let's riot!


  Exploring the hidden reason behind the summer riots


  With a cheery smile and a charming demeanour, Albert Nerenberg is anything but boring. A man with a sense of humour, he is also something of a prankster. In 2000, just for kicks, he organised the Toronto Film Festival Hoax – successfully duping the local media and paparazzi into believing the fictitious star Patrick Brannigan (played by a little known actor) was a bonafide Hollywood celebrity.


  As a director, actor and journalist, Albert also directed the critically acclaimed 2009 documentary Laughology, which explored the uniquely human ability to chuckle in the oddest situations. Featuring the ‘man with the most contagious laugh’, it left audiences everywhere in stitches. His latest project explores a rather different feature of the human condition: boredom. Presumably, Albert hopes it won’t have the same infectious effects!


  Bored to death


  Under the production of Elevator Films, Boredom proposes that a life of tedium can have devastating consequences: depression, anxiety, suicide – even rioting. “Most people would assume that boredom is so common that it has been the subject of great study”, Albert told me. Not so. As it happens very little research has ever been done on boredom and psychologists vigorously debate whether being fed-up is a real emotion or not.


  Albert first contacted me six months ago to ask my opinion on whether boredom might have been a trigger for last summer’s London riots. It sounded a preposterous suggestion: surely economic unrest, unemployment and poverty were the causes? He suggested to me that institutional boredom, brought on by unemployment, dreary schooling and a lack of under-stimulating work, had tipped a civilised nation into TVgrabbing looters. This time though, he wasn’t joking...


  Education dulls the mind


  It all starts at school. Albert believes there is something uniquely stultifying about Western education. Long, sedentary lessons ‘teach’ youngsters to be bored, leaving them longing for risk and adventure. Adulthood isn’t much better: factory work and repetitive office jobs serve to smother man’s primal yearning for excitement.


  “I’ve reported on riots, and one thing journalists always fail to report is that they are exciting, exhilarating events,” says Albert. Given the sensitivity of the subject, this bias in reporting is understandable. But if daily existence is dull and disillusioning, the prospect of street battles may offer a perverse sense of satisfaction.


  Research on boredom is almost non-existent – but a raft of soon-to-be-published research is emerging. Casting a critical eye over these studies, it seems that boredom is something we should take seriously. Although traditionally viewed as a symptom of depression or anxiety, researchers from Canada’s University of Waterloo have now shown that prolonged boredom is something quite separate (See 'Fed up?' below). More than that, even a short period of monotony is enough to disrupt the body’s internal workings in worrying ways.


  Colleen Merrifield (also of the University of Waterloo) discovered that boredom puts the body on ‘high alert’, triggering a surge in the powerful stress hormone, cortisol. This hormone is essential for life and is released periodically throughout the day (and spikes at times of stress). It’s a bit like chocolate cake – a little is good, too much is bad. Doctors have long known that excess stress hormones can lead to high blood pressure, weak muscles and even diabetes. Merrifield is one of the first to show that boredom has a very unique effect on our health.

  


  Fed up?

  The two types of boredom


  If truth be told, science folk knew very little about boredom. Anxiety – yes. Depression – yes. Anger – yes. Boredom? Nope, niet, nada.


  Yael Goldberg and colleagues from the University of Waterloo have attempted to shed some light on the matter. Using a variety of standardised questionnaires and some sophisticated statistics, they quizzed eight hundred men and women and demonstrated that boredom was measurably distinct from other mental states – such as depression, apathy and anhedonia (the inability to get pleasure from life).


  Building on this, Ela Malkovsky (and friends) unravelled that boredom actually comes in two different flavours:


  Apathetic Bored: Wanting to be alone, not wanting to engage and lacking motivation.


  Anxious Bored: Irritable, frustrated, motivated to do things but unable to find anything that satisfies.


  In 2010, Martin Shipley of University College London found a link between people who were bored at work and those with a shortened life expectancy. An incidental association or a cause of an early grave? No-one is certain, but evidence is mounting that a dissatisfying life is fundamentally bad for health.

  


  A shrinking brain


  The most profound speculation made in the forthcoming documentary is the idea that being bored physically changes the brain – stopping us from making good decisions. High levels of stress hormone (cortisol) damage a part of the brain that is vital for memory and decision-making. If this region – the hippocampus, a worm-shaped area buried near the bottom of the brain – ceases to work properly then we aren’t able to learn from our actions effectively.


  Impaired decision making, plus a longing for excitement combined with a chance to have some riotous ‘fun’, makes a compelling case for otherwise normal people acting irrationally. But is it enough to make English adults put down their games consoles and start hurling bricks?

  I certainly hope Albert is wrong.


  As a lecturer myself, one thing is for sure: whenever I teach, I always try to ensure that my students have an exciting lesson. But just in case I ever have an off-day, I might invest in some protective gear in the event of a riot – after all, you can never be too careful!


  Dr Stu features as an interviewee in Boredom, the forthcoming documentary by Elevator Films. It is due for showing at select film festivals from May 2012. International release is expected mid-late 2012.


  • • •


  Have your say at gurumagazine.org


  • • •


  Links:


  
    	Watch the trailer for Boredom


    	Elevator Films website

  


  References:


  
    	de Quervain, D et al. (1998) Stress and Glucocorticoids Impair Retrieval of Long-term Spatial Memory. Nature, 394, 787-790


    	Goldberg, Y.; Eastwood, J.; LaGuardia, J.; Danckert, J. (2011). Boredom: An Emotional Experience Distinct from Apathy, Anhedonia, or Depression. Journal of Social and Clinical Psychology, 30 (6), 647-666 DOI: 10.1521/jscp.2011.30.6.647


    	Lupien, S. et al. (1998) Cortisol Levels During Human Ageing Predict Hippocampal Atrophy and Memory Deficits. Nature Neuroscience, 1 (1), 69-73 DOI: 10.1038/271


    	Britton, A. and Shipley, M. (2010). Bored to Death? International Journal of Epidemiology, 39 (2), 370-371 DOI: 10.1093/ije/dyp404
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    	Malkovsky, E.; Merrifield, C.; Goldberg, Y.; Danckert, J. (2011) Exploring the cognitive correlates of the subjective experience of boredom. (In press)

  


  • • •


  Dr Stu originally trained as a medical doctor before branching out into lecturing. He drinks too much coffee and has a bizarre love of keeping fit. You can check out his blog at realdoctorstu.com and follow him on Twitter @realdoctorstu.


  #TECHNOLOGY



  Faster than a speeding bullet*...


  The 1,000 mph car that will inspire a generation


  Most 13-year-old boys like to play with soldiers or climb trees. Not Daniel Jubb. He left school to build rockets – and he’s still doing it today. Guest writer Josh Howgego meets the team behind Bloodhound: the UK’s latest attempt to break the world land speed record. But more than that, this audacious crew believe they can make the world a better place.


  It’s a cold but clear early morning in January. I am walking along the serene Great Western Dock in central Bristol into an unassuming, square brick warehouse. Inside are a team of men who are building a car unlike any other: it will travel at 1,050 mph.


  Called Bloodhound, an orange and blue beast of a machine is being constructed. It is the brainchild of Richard Noble, previously the world’s fastest man who drove Thrust 2 to a speed of 633 mph in 1983. It seems that it is not just a desire for insane speed that drives this man. Through this project, Noble wants to inspire a new generation of scientists and engineers. He claims that we have a big problem globally: “We have to fundamentally reengineer the way we live,” he says, “and there aren’t enough people to do it.” Noble is talking about our inability to innovate our way out of a reliance on fossil fuels or to reduce carbon emissions. We haven’t yet found the big ideas that can steer us away from these lifestyles.


  Noble took inspiration from the ‘Apollo effect’ – the way that the uptake of science degrees soared during the US space program’s heyday. He believes he can create a project that will do the same thing today. “You can’t excite children with wind turbines or electric cars,” he says. A 1,000 mph car might just do it.


  Just how fast is 1,000 miles per hour?


  It’s difficult to imagine 1,050 miles per hour (1,700 kilometres per hour). Over the course of my visit to the Bloodhound HQ the enormity of this speed begins to hit home.


  My host Jules Tippler explains how the car must do two runs across the desert to officially break the land speed record. The average of the two runs is taken so that any prevailing wind doesn’t bias the record attempt. Is there any chance that the car will run over its own wheeltracks on the way back, I ask? Could that be a danger to it at all? Jules smiles. “Not really – because of the shock wave, you see.”


  I look quizzical.


  “The car is travelling so fast that the air in front of it gets pushed forward in a shockwave which pulverises the ground in front of it into a dusty mush. It’s kind of behaving more like a boat than a car really.”


  I’m starting to feel excited. Soon, though, I’m told that the man I really need to speak with is Daniel Jubb, the rocket engineer.


  It's not rocket science


  Despite the project’s emphasis on education, rocket specialist Jubb is not exactly a good advert for conventional schooling: he left school at the age of 13 to start a rocket engineering firm with his grandfather. He is inspirational none the less. I learn he had launched over 100 model rockets by the time he was 10. “We would drive out to the test site with several different configurations that we’d come up with ready to go,” Jubb recalls, “and we’d fly several of them to try and get some performance data points. The way we had more fun was to build a faster and better rocket. And the way we got there was to use a scientific approach.”


  Jubb’s company, The Falcon Project, is building a ‘hybrid rocket’ that will power Bloodhound to victory. At a whopping 12 feet long, this will be the biggest rocket ever tested in the UK. Students can watch videos of the tests online and read about the design as it evolves, something that is central to Bloodhound’s education value. “The real power of Bloodhound doesn’t come from its motor – it’s the fact that we share everything we do,” Noble explains. Students can discover it for themselves which is far more exciting than having it lectured at them.


  Bloodhound’s rocket is an excellent example of how the project can showcase the design process. The rocket is a hybrid type with a solid fuel and a liquid oxidiser (which provides the oxygen needed to start the combustion reaction). This makes it much easier to shut off than the liquid oxygen and hydrogen used in space shuttle rockets. Jubb tells me that Andy Green, Bloodhound’s pilot, is very keen on this innovation! This new design has meant even more information can be shared online for students to see. Jubb has even had to design whole new programs to simulate the rocket’s performance – and all the details are online. Bloodhound’s record attempt will take place in early 2014, so we won’t know until then whether it will manage to forge past the 1,000 mph mark. But as for the goal of inspiring a generation – I’m certain it’s capable of that. What happens to the students who get inspired is another matter. They will need to dream bigger dreams than even Richard Noble if they really are to re-engineer the world.


  * In case you wondered, a typical handgun bullet travels at 750 mph...


  • • •


  Links:


  
    	Explore the Bloodhound project online

  


  • • •


  Josh Howgego is studying for a PhD in chemistry at the University of Bristol. He blogs at benchtwentyone and, apart from writing, enjoys being married, running and (losing) squash games. Josh was awarded the 2011 Marriott Science Writing Internship at Chemistry World.


  • • •



  Have your say at gurumagazine.org


  #MIND



  Die once live twice


  Can cryogenics give you second life?


  Have you ever wondered what life on this planet will be like long into the future? In this article, Mind Guru Kim Lacey explores whether it is possible to sidestep death, and come back to life hundreds of years from now...


  In our last issue, Molecular Guru Jon Crowe asked, “Is eternal youth possible?” He explored recent advancements that are aimed at keeping us youthful and fresh. But why stop at extending this life? Let’s step over to the other side – to the weird – to cryogenics and the possibility of life after death.


  If cryogenics sounds familiar, it may be because you’ve heard about it in sci-fi novels or have seen it on television shows like The X-Files. Cryogenics is the process of being frozen after you die and being left in cold storage for a long, long wait – a wait for a bunch of (unfrozen) brains to figure out how to make your frozen body come back to life.


  It may all sound like little more than science fiction – and, for now, that’s all it is. Cryogenics (or more precisely ‘cryonics’) is a nice idea – but, as yet, it hasn’t happened – apart from in worms. We’ve had the ideas; we’re now waiting for the technology to catch up.


  It all started back in the 1960s when Robert Ettinger started tossing around an idea that he’d encountered in science fiction—that dead bodies could be frozen and later thawed to resume life some time after they’d originally died. Ettinger studied physics and mathematics at Wayne State University in Detroit, Michigan, USA (Mind Guru’s alma mater! – Ed), but didn’t gain fame until the publication of his book The Prospect of Immortality, in which he detailed the exact freeze-and-revival process for dead bodies.


  Join the rich and famous – freeze your cadaver


  It may sound like a crazy process, but some people obviously think cryogenics is worth a shot. According the Cryogenics Institute’s website, at the moment there are: 108 human bodies, 181 human tissue / DNA samples, and even 85 pets(!) in ‘cryostasis’ (the fancy way of saying frozen and waiting). Apparently, Walt Disney is cryogenically frozen, although the Cryogenics Institute’s website will neither confirm nor deny this claim. Hundreds more have committed themselves to this program, and are signed up to being frozen when they die.


  The decision some people have made to sign up to a trip to the deep freeze post mortem may seem a little weird – particularly when we consider that scientists haven’t yet developed the technology to make these people come back to life. After all, just thawing a body isn’t enough – it was dead before it was frozen.


  People who support cryogenics are trying to develop the tools and knowledge to somehow restart the body so that it can have a second go around at an active lifestyle. In the meantime, however, the frozen patients – and those on the list to join them – can only wait in the hope that someone, someday will come up DIE ONCE – LIVE TWICEwith the key to unlock this process of ‘reanimation’.


  So you could say that cryogenics is the ultimate in optimism – being put on ice just on the off-chance that, potentially tens or hundreds of years from now, someone will have figured out how to breathe life back into your chilly remains.


  The cost of cryonics


  If you like the idea of coming back to life and being part of a far-off future, what steps do you need to take? First off, you’ll need to find some cash – and a lot of it. In order to be part of the frozen club, you first need to become a member – and that comes with a joining fee of a whopping 1,250USD [800GBP]. Next, you’ll need to pay for your storage—that’s another 35,000USD [22,000GBP]. If you want to add insurance into the mix, the whole process is going cost you USD95,000 [60,000GBP] (insurance for what I wonder: death? – Ed).


  You’ll not only need a fat wallet, but also the swift cooperation of a loved one. Upon death, every moment is critical: the sooner the cryonic preservation can start, the better. Your loved ones may not like it but if you’ve decided that cryogenics is for you then their best move would be to completely cover your head with ice as soon as you’ve passed away – until the professionals can take over.


  I don’t know about you, but I’m not convinced. Maybe we ought to stick to our Molecular Guru’s suggestions: forget the lure of the deep freeze – let’s keep studying those cells for the secrets of eternal youth!

  


  Meet nature’s cryonic caterpillar


  Not everything about cryogenics is far-fetched.

  The woolly bear caterpillar performs the remarkable feat of being completely frozen for months at a time, only to come back to life once the thaw sets in. Only by following this freeze-thaw routine for an incredible fourteen years – eating as much food as it can during the short time it’s defrosted each year – can this hardy caterpillar build the energy reserves it needs to power its transformation into a moth.


  Watch the Freeze-Thaw Moths on the BBC Frozen Planet website.

  


  • • •


  References:


  
    	Find out about The Cryonics Institute from their website


    	Discover Robert C. W. Ettinger’s book The Prospect of Immortality


    	Most of Ettinger’s texts available for free download. There are links to his and other Cryogenic related texts on this page.

  


  • • •


  With a PhD from Detroit’s Wayne State University, Kim Lacey from Detroit, USA knows a thing or two about memory studies, digital media and digital humanities. She also has a serious addiction to combo plates at restaurants. You can read about Kim at kimberlylacey.com or follow her on Twitter at @kimlacey.


  • • •


  Have your say at gurumagazine.org


  #EVOLUTION



  Pet power


  Why dogs deserve to be man's best friend


  No image is more enduring than that of a master on an afternoon stroll, his/her canine companion bounding alongside. A walk with the dog: it’s the ultimate antidote to the frantic pace of a twenty-first century life. Yet, far from representing some kind of modern idyll, it’s an image that has endured far longer than many of us could ever imagine – as our Evolution Guru, Charlie Harvey, discovers.


  You might think your best friend is pretty awesome. Otherwise, why would you be friends with them? (And you do, after all, have very good taste.) How long have you known this marvellous mate, your champion chum? Maybe since you moved jobs or since university; maybe even your whole life. Well, I have known my best friend for over 35,000 years. We’ve seen civilisations rise and fall, our relationship getting stronger and stronger by the year. We’ve had many great adventures – adventures that will likely continue for many thousands of years. My name is Man and my friend’s name, of course, is Dog.


  Siberian skull-duggery: the path from wolf to dog


  No one is exactly sure where this relationship started, as archaeological remains from such a long time ago rarely survive. What is known is that all modern dogs descend from wild populations of wolves. Recently, scientists carbon-dated the skull of a dog in Siberia, and determined it to be around 33,000 years old. The skull showed many characteristics of modern dogs that wolves do not have - including a short snout and a wide jaw. Other relics of a similar age have been found across Europe, suggesting that separate groups of humans were all beginning their relationship with dogs at the same time.


  So, what made dogs so special that so many groups of humans wanted to befriend them? To answer this, we can look at modern day wolves and their talents, and see what made them useful to our prehistoric ancestors. The most obvious - and scariest - trait of wolves is they are born hunters. With sharp teeth, fast legs and a killer instinct, they can easily catch prey that we slow humans simply can’t. Secondly, they are pack animals. Every wolf is born into a well-formed hierarchy, with the dominant couple at the top getting the first opportunities to eat and breed. Should a cunning human make himself ‘top dog’ in the eyes of a wolf, he would gain the services of a hunting machine that would give him the choicest cuts of meat.


  Domesticated bliss?


  Having a wolf to feed you is an amazing trick that would go down well at any party. But most people would still not want one living in their own home. Thankfully, though, dogs have been domesticated to make them more accepting of human company. Indeed, this pacification of the wolf has evolved so far as to become a relationship based on love.


  You might think the process of turning a big bad wolf into a loved family pet might take a long time – but it can in fact be done in less than 50 years. At the height of the Cold War, Soviet scientists selectively bred wild foxes to make them more submissive. The experiment was wildly successful, though it had some unusual consequences. The foxes were bred to be friendlier and they soon exhibited a whole host of other dog-like traits too: they had broader skulls (like the 33,000 year old Siberian example), floppy ears, and an inclination to bark and whine. Scientists now believe that this is an example of neoteny – whereby an adult animal retains characteristic features of a youngster. Neoteny explains why dogs look more like baby wolves than adult ones.


  It’s therapeutic, pet


  While it’s obvious why dogs were useful companions back in the day, why keep canines around in our modern age – where hunting is the pastime of royalty and other crazy people? It appears that, once again, the answer is neoteny. As well as being a faithful servant out in the field, a dog’s friendly, youthful character means we see them as a good substitute for human company. We are gregarious creatures, and find social isolation to be one of the most painful things to experience – which is why isolation is a major cause of depression. Although it might seem strange, having a dog around can help with a number of mental health problems. ‘Dog therapy’ is now a common sight in retirement homes.


  But does dog therapy have any scientific basis? In short: yes. Petting a dog has been shown to increase levels of the chemical oxytocin – the so-called ‘bonding hormone’ – in humans. And it’s not a one-way street. The dog also gets a boost of the same chemical, strengthening the relationship between man and dog. After thousands of years with humans, dogs have become incredibly well tuned to human behaviour, and can pick up changes in mood easily. They can distinguish smiling faces from sad ones, and can even detect when their owner is having a seizure. No wonder people describe their dogs as part of the family – or even as their best friend.


  And if they could talk, I’m sure the dogs would say the same thing too.


  • • •


  Charlie Harvey is a writer and blogger with an unhealthy appetite for science. He was once described as “one of the most talented science writers of the last decade” by his mother. You can follow him on Twitter @charlesharvey.


  • • •
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  #ASIDES



  VINTAGE GADGETS


  Hello, Design Guru here. I wonder if you’re like me – do you still hang onto old bits of technology? Maybe you actively go looking for old bits of kit to use, hack or decorate your house: the Mac Classic doorstop, the Box Brownie on which you still snap away, the rotary phone that still works but is too annoying to use, as it can’t cope with automated phone menus? This issue, I’ve chosen a few vintage gadgets to ogle, but I’d love to hear about your favourite obsolete technologies and what you do with them. Tweet me your suggestions @GuruMag, using the hashtag #vintagegadgets.


  1. Nintendo Game & Watch


  I hated these as a kid – not an ideal game for someone with no patience. You can now relive Game & Watch glory days on Nintendo DS, and I’d always put my money on Mr. Game & Watch in a game of Super Smash Bros.
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  2. Toshiba Filtermill


  The Media Guru cast his vote for the erstwhile Filtermill, a 1980s bean-to-cup coffee maker. It blitzes the beans to smithereens, then makes tasty good rocket juice to fuel the Guru team.
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  3. Vintage Camera Nightlight


  Check out Jason Hull’s superb vintage camera plug-in nightlights at his Etsy shop.
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  4. British Thornton Slide Rule


  The scientific calculator of the past. It helped man fly to the moon. I could barely understand the user manual.
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  5. Zenit EM 35mm Camera – Moscow Olympics edition


  Sturdy, reliable cameras like this 1980 Zenit shouldn’t be doomed to languish in junk shops. Liberation!
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  • • •


  #ART



  Picture this: 1850s style!


  Photography moves forward to the past


  Smartphones and digital cameras have revolutionised the way we take and share photos. However, Art Guru Michele Banks has discovered that not everyone has a taste for point-and-shoot photography. A growing movement is choosing photography techniques of old – and adding a 21st Century twist...


  Over the past two decades, rapid advances in digital photography have enabled millions of people to capture high-quality images, and to modify and share them online with just a few clicks or taps. But as this technological revolution has created a massive new cohort of shutterbugs, a small but growing group of photographers have shunned this technology and gone in the other direction entirely. The last few years have seen a resurgence in the practice of wet plate collodion, one of the earliest and most cumbersome forms of photography, which dates all the way back to the 1850s.
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  How to capture life in Collodion


  Wet plate collodion captures an image on a glass or metal plate coated with a light-sensitive chemical solution. When the plate is exposed to light (through the camera lens) the chemical solution undergoes a reaction, ‘imprinting’ the image onto the surface of the plate. Unlike the pixel-captured digital photos, an exposed plate must then be removed from the camera and processed immediately while it is still wet (hence the ‘wet plate’ of the technique’s name). Because collodion solution has a fairly low lightsensitivity it needs to be processed in a studio or portable darkroom – and the length of exposure is merely a matter of trial and error.


  The processing step uses a silver nitrate bath containing a variety of chemicals that will develop the image – and which will also stain any unwitting photographer’s hands. After being submerged in this chemical cocktail, the plate is then rinsed and immersed in another chemical solution to ‘fix’ (or preserve) the processed image. The plate is then dried and varnished.


  In short, compared to snapping a picture with your phone and uploading it with a few taps, wet plate collodion is not so much a process as an ordeal.

  


  "Technology causes a dependence that only adds to the swirling feeling of being surrounded by an uncontrollable world…"


  Phil Nesmith, wet plate collodion photographer

  


  Reject technology and make magic happen


  For its practitioners, the challenge is part of its allure: “It’s almost like a Harry Potter experience, mixing potions and making magic happen,” says Mark Owen Sawyer, a photographer who both uses and teaches the technique. Barry Schmetter, who has been working with collodion for many years adds, “It’s a very physical process: if the plate dries out, it becomes [unusable], so you have 7 to 10 minutes to do the whole thing from start to finish. You’re running back and forth.”


  While they may enjoy the technical challenge, photographers using the technique feel a much deeper pull from the arts of the past. As Phil Nesmith writes in The World of Plate Photography, “the need for manual effort has been removed from many aspects of our modern lives, and that loss has left a void in the primal fabric of what makes us what we are. Most of us have become dependent on technology that we do not fully understand and do not have the ability to fix when broken. In reaction to this state of technological dependence, a growing movement to reclaim the skills of the past seems to be emerging.”


  Digital = Fake Authenticity


  Wet plate photography represents a step back from the ‘advantages’ of digital photography –the easy ability to create perfect images by using programs like Photoshop and Instagram. Barry Schmetter reflects: “Once we achieved technical perfection, people started adding back the imperfections” – techniques like ‘Photoshopping’ sprockets and sepia tones to digital images to make them look as if they had been taken with film.


  Not content with such “fake authenticity”, collodion photographers sought out masters to teach them the skills of the past.


  Intriguingly, many of these masters are also Civil War re-enactors. Attending events, these photographers would take collodion images of participants in keeping with the technology of the 1860s. One of the best-known wet plate collodion photographers, John Coffer, has gone so far as to embrace an entire lifestyle reminiscent of the 1860s. Living alone in a self-built cabin in rural New York State, using a wood stove for heat, and drawing water from a well, he travels around in a horse-drawn buggy. Yet despite having no phone or internet connection, Coffer draws hundreds of photographers to his collodion workshops and annual jamborees.


  Many collodion users enjoy the time-bending experience of applying this antique process to modern subject matter. In 2010, following the catastrophic explosion of the Deepwater Horizon oil rig, Phil Nesmith travelled to the Gulf of Mexico with his box cameras, collodion chemicals, glass plates and portable darkroom to create unique images of the worst oil disaster in US history. The wet plate process was, Nesmith felt, uniquely suited to the subject – coming from the same era as the first oil wells were drilled in the United States and using a process of image capture as slow and drawn out as the oil spill cleanup itself.


  Collodion comes full circle


  Until very recently, getting started with wet plate collodion required serious effort and dedication on the part of a photographer. When Barry Schmetter started working with the process in 2005, he studied 19th century photography manuals and mixed his own solutions. Phil Nesmith lived in a tepee on John Coffer’s property for a week in 2006, taking photos with Coffer by day and varnishing his plates by night. For John Milleker, Jr., who started making wet plates a few months ago, the path was far easier: he got his first kit of chemicals ordered online.


  Another modern twist to this old art is the ability to share images online. “The ‘end’, the finished plate, is just the beginning of something else,” says Mark Owen Sawyer. “Next comes scanning and posting to forums.” It is through this sharing that a real sense of world-wide community is fostered. Sawyer concludes “The web lets us come together to see each other’s work, and help solve problems in the process … it creates a community feeling, with excitement and inspiration, and a very genuine sense of friendship developed over time.”


  It seems that even in the hyper-fast 21st century, the things most worth having are those developed over time.


  • • •


  Want to learn more? Selected online resources


  
    	The Wet Plate Collodion Photography Forum


    	Scully and Osterman Studio


    	John Brewer Photography (UK-based workshops and chemical supplier)


    	Alchemy Studio (London workshops)


    	Collodion kit available for purchase from Bostick and Sullivan

  


  • • •


  Have your say at gurumagazine.org


  • • •


  Michele Banks is a painter and collage artist based in Washington DC. Her science-themed work is in the permanent collection of Children’s National Medical Center and DC City Hall. She sells her work online at artologica.etsy.com and tweets at @artologica.


  #TECHNOLOGY



  Who said beige is boring?


  30 years on: How the Commodore 64 became the best-selling computer of all time


  The year is 1982. The world’s population is shuffling about zombie-style to the beat of Michael Jackson’s Thriller, getting tearful over a little alien who just wants to go home, and getting to grips with a machine that will go on to revolutionise home computing. Join Technology Guru Ben Good as he looks back to 1982 and sings the Commodore 64 an 8-bit Happy Birthday.


  It is now 30 years since the Winter Consumer Electronics Show at which the Commodore 64 first made waves. It was produced by the now defunct company Commodore International who, according to its head, Jack Tramiel, was looking to build something specifically youth-focussed. He believed that the entertainment needs of the youngsters in the early 80s could be fulfilled in a computer with just two key features - good sound and colour video. However, Tramiel didn’t just want to create an entertainment system: he wanted to build something that could have a profound impact on both the computing and political worlds.


  From Auschwitz to 8-bit


  Tramiel was a Holocaust survivor who had spent 5 years in Auschwitz. This experience spurred him into building the Commodore 64 and developing a computer programme for it that could educate people about the Holocaust – something he then chose to test in Germany – with German youths. According to Tramiel himself, this personal project was very successful.


  However, few people will remember the Commodore 64 as a tool for learning about the Holocaust. Instead, we remember it as the computer that changed video gaming. The revolution in computing that the Commodore 64 ushered in was thanks, in part, to the sound chip that Commodore International produced in conjunction with MOS Technology. The ‘SID chip’ was ahead of its time and received particular praise and attention. In fact, it has a cult following even to this day with its fans still celebrating the versatile sounds it could produce (see 'Haven't I heard that somewhere before?' below).


  The leader of the pack


  A computer’s sound capability isn’t everything, of course – but then the C64 was far from being a one-trick pony: its processing power and graphical capabilities were highly advanced by 1982 standards, and it was also cheaper than its competitors – the Atari 400 & 800 and Apple II. These factors combined to create a huge demand for the C64. In all, 17 million units were shipped, making it the highest-selling personal computer of all time.


  Looking back, it’s difficult to appreciate just how revolutionary the C64 was – particularly given the huge advances in computing that we’ve seen in the intervening years. In terms of user friendliness, it didn’t represent a great leap forward from what was already available. And it was unrecognisable from the device you are likely reading this on (and, indeed, I’m writing this on). When powered up, the Commodore simply said “38911 BASIC BYTES FREE. READY.” There was no desktop, no swishy cursors. In fact, you had to have a pretty decent level of programming knowledge simply to be able to operate it. To millions of people, though, this wasn’t a barrier – and it became the first computer of several key people in the computing industry.

  


  Haven't I heard that somewhere before?


  The Commodore 64 attracted some pioneering music developers. The likes of composer Rob Hubbard are still famous amongst the retro geek-elite. German rock band Press Play On Tape is a dedicated Commodore 64 tribute band; with distorted guitars and drums they recreate ‘classics’ such as the theme tune to Monty on the Run.


  Never heard of it? You may be more familiar with 8-bit music than you think. Munich-based techno outfit Zombie Nation hit the charts with their single Kernkraft 400 in 2000 – a dance track that is still played in night clubs today. Accepting international plaudits, they weren’t so forthcoming about their inspiration. See if you can spot the difference between their song and a 1980s computer game tune (hint – there is none):


  
    	Original Kernkraft 400 music video


    	Music from Commodore 64 game Lazy Jones

  

  


  The C64 reborn


  The C64 was on sale right up until April 1994 – a remarkable shelf life for a computer even then. And if this article has left you overwhelmed by nostalgia, a hankering for a C64 ignited deep within you, then you’re in luck: you can still buy one today. Well, almost. The Commodore name has been relicensed, and a new C64 is being produced by a new company. At first glance, it is very similar to the beige keyboard that became so ubiquitous in the 1980s. However, things are very different on the inside. The C64 for the 21st century has a DVD drive, USB ports, and state-of-the-art processors, memory and graphics.


  But don’t panic if all that new-fangled high-tech stuff is too complicated for you: it still has the old Commodore 64 loading screen (though you can put Windows on it if you want).


  So, having reached the big three zero, the days of the Commodore 64 being a spritely youth are over – and even its days as a cool alternative adult are drawing to a close. But nothing can overshadow the fact that a clunky beige box, famed for the versatility of its bleepy noises, remains the most successful computer of all time. Happy birthday, C64!


  • • •


  Ben Good is interested in understanding the way in which we as individuals interact with the latest technological developments. Having completed an MSc in Science Communication, Ben regularly blogs about topics ranging from GM crops to the science of getting drunk at the B Good Science Blog, and tweets at @bengood.


  • • •


  Have your say at gurumagazine.org


  • • •


  #FOOD



  The science of food-pairing


  Stilton with chocolate cookies anyone?


  Before Heston Blumenthal burst onto the scene in a cloud of dry ice smoke, few people would have even considered pairing white chocolate and caviar. But when Blumenthal’s mad scientist-like food experiments led him to discover that some surprising food combinations can actually work, he became one of the first cooks to follow a new school of thought in cooking – the food pairing hypothesis.


  The theory goes that foods with common flavour components can be combined to create tasty dishes. White chocolate and caviar, for example, both contain a high number of amines, while chocolate and blue cheese share at least 73 flavour compounds – Stilton with chocolate cookies, anyone?


  It is this theory upon which the website Foodpairing.com was based. The creators analysed the chemicals that contribute to the flavours of various foods to create what they call Foodpairing trees. The closer together two foods are on the tree, the more flavour components they share and so the more likely they are to taste good together.


  But does it really work? In a not-particularly-scientific test, I used the food pairing hypothesis to create some new recipes in an effort to discover whether a mediocre home cook like me could benefit from approaching cooking from this scientific perspective. And all of the combinations proved to be shockingly edible: A bacon and strawberry salad was delicious; blue cheese, orange and grapes was tasty; and bananas with ketchup and chocolate…well, I ate it all but am still undecided on whether I actually enjoyed it. However, I was pleasantly surprised that it didn’t make me instantly, and violently, sick.

  


  Some strange food combinations to try at home...


  
    	Carrot and violet


    	Pineapple and blue cheese


    	Liver and jasmine


    	Oyster and passion fruit


    	Salmon and liquorice


    	Coffee and garlic

  

  


  While this quick test doesn’t prove or disprove the food pairing hypothesis, it did yield some interesting dishes, and I can see how professional chefs or ‘mixologists’ could benefit from the inspiration provided by the food pairing hypothesis when creating new flavour combinations. (See the sidebox on the following page for some more combinations to try out if you’re feeling particularly adventurous.)


  A more scientific analysis was recently carried out by Yong-Yeol Ahn and colleagues at Northeastern University, Boston and published in the journal Scientific Reports. The authors set out to investigate what it is in the chemical profile of foods that results in some tasting great together while others are unpalatable. Could the food pairing hypothesis provide the answer?


  The scientists created a network of foods to graphically present how the flavours in them are linked. Then, using 56,000 examples of Western and Korean recipes published online, they analysed how often food with similar flavour profiles are combined. It turns out that North American and Western European cuisines do tend towards recipes with shared flavour compounds, supporting the food pairing hypothesis. But it all falls apart when you look at East Asian and Southern European recipes, where the opposite holds true. On closer investigation, the scientists discovered that these trends are controlled by just a few ingredients, which are responsible for giving dishes their regional flavour (such as ginger and onion in East Asian dishes, and cream and egg in North American foods).


  So, unfortunately, food pairing does not appear to represent a global theory for how we choose foods. But studies like this do shed some light on how our preferences for certain foods have emerged. Each culture has developed their own authentic ingredients based on a number of factors. Flavour, it seems, is just one of the characteristics that lead us to choose foods – textures and appearance, as well as the effect of different cooking techniques, availabilty and nutritional value play important roles as well.


  The reasons why we prefer certain foods over others is likely to be controlled by a complex interplay between both culture and how our sense of taste has evolved. Our taste buds equip us with the ability to recognise essential nutrients required for survival as ‘tasty’, while allowing us to avoid foods that will do us harm. For example, our dislike for extremely bitter foods evolved to prevent us from consuming poisonous plants. Much of our food preferences, however, seem to be cultural rather than encoded by our DNA, as documented by the varying cuisines found across the world.


  Understanding the exact contribution made to food choices by evolution and learned cultural preferences is an area which will be helped by flavour networks such as that created by Dr Ahn and his co-authors. All I know is that I won’t be combining bananas, ketchup, and chocolate again any time soon – I’ll leave that sort of inventiveness to Heston and co.


  • • •


  Kathryn Lougheed is a research scientist at Imperial College London, working on the lung disease tuberculosis. She has an unhealthy interest in bacteria, blogging about research of the single-celled variety at germzoo.blogspot.com in addition to running a popular science website for kids at ilovebacteria.com, answering such important questions as ‘Why do papercuts hurt so much?’.


  • • •
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  #SCIENCE



  A cure for Carys?


  The hope of finding a cure for Rett Syndrome


  Our genes make us who we are. But things don’t always work out the way they should. Molecular Guru Jon Crowe meets Carys – a young girl with Rett Syndrome, a devastating and incurable illness that gets little public attention. Jon explains how cutting-edge genetic techniques are revealing that a complete cure for this debilitating condition may be possible – and hopefully in Carys’ lifetime.


  Carys is an angelic-looking two-year old with a winning smile. At first sight she seems no different from any other child her age. Yet Carys’ smile belies a heart-rending reality. She has Rett syndrome, a disorder of the nervous system that is as common as cystic fibrosis, yet which few people have ever heard of.


  When Carys was born, she appeared perfectly healthy and developed in much the same way as any other healthy infant. However, just as she began to master her first few words, she lost the power of speech. She soon lost the use of her hands too. Rett syndrome was beginning to take effect.


  Over time, Rett syndrome robs young girls of their muscle control: they lose the ability to walk, to hold or carry objects, and to speak. But there are other complications too: digestive problems; difficulty eating, chewing, and swallowing; and seizures and tremors. It is a truly cruel and debilitating disorder.


  Why Carys has Rett


  So what causes this condition? Blame it on the sperm. Rett syndrome is caused by a single error (or ‘mutation’) in a part of the genetic code. Most of us carry a normal, ‘healthy’ version of a gene called MECP2, which lets the brain function normally. Carys doesn’t: her copy of MECP2 is faulty. Before she was conceived, a rare fault occurred in the DNA of one of her dad’s sperm. That sperm got lucky in the battle to fertilise an egg – but unfortunately carried that genetic defect to Carys (see infographic below).


  All of Carys’ brain cells work – but not properly. The faulty MECP2 gene means her brain cells cannot produce a vital protein. This protein normally acts like a librarian by helping the brain cells to use the information in their genetic code. When the protein is broken, each brain cell can no longer access this information properly (a bit like trying to use an instruction manual with lots of the pages blacked out). As a result, normal brain processes begin to break down; Carys found herself losing her ability to speak, to hold things, and to walk.


  The revelation that the brain cells of girls like Carys are still alive – but just malfunctioning - has prompted some scientists to wonder: if the faulty gene could be ‘fixed’ would the brain cells start to behave properly again? In other words, could Rett syndrome be reversed?

  


  Infographic


  Below infographic developed exclusively for Guru. Article continues below. Screen too small to see the full infographic? View the whole infographic here: http://gurumagazine.org/wp-content/uploads/2012/03/Retts-infographic1.jpg
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  Curing Carys


  Obviously, researchers can’t simply play around with humans to answer questions such as these. Instead, they experiment by using ‘mouse models’ (see ‘Of mice and men’). This research is based on the principle that, if we can learn how to overcome the effects of a genetic mutation in a mouse, we just might be able to work out how to cure the same condition in humans.


  In essence, the mouse has a gene – Mecp2 – that is essentially identical to the human one. If this gene malfunctions in the mouse, the consequences are almost exactly the same as in humans – a mouse with a Mecp2 mutation gets the rodent equivalent of Rett syndrome.


  This is where Carys and her family are beginning to see a glimmer of hope. Researchers have discovered that the effects of Rett syndrome in mouse models can indeed be reversed. They reared mice in such a way that they could switch the ‘Rett gene’ (Mecp2) on or off at their choosing. If they switched the gene off, as if it were ‘broken’, then the mice developed Rett-like symptoms. However, if they then switched the gene back on, the symptoms in their ‘Rett Syndrome mice’ gradually improved.


  This result now offers the tantalising possibility of a cure. If the mouse model experiments hold true, and if the faulty MECP2 gene in Carys can be fixed, then her faulty brain cells will start behaving normally again and her normal faculties will return.

  


  Of mice and men


  Mice and humans have biological similarities that allow the mouse to act as a proxy – a model – for a human. Although the huge variety of creatures that populate the earth look different to a casual observer, they’re not all that different on a genetic level. In fact, around 85% of human and mouse DNA is the same.


  Now, if the biological information – the information stored in the genes – is similar, then the outcome of manipulating this information will also be similar. If we were to start out preparing a meal using two similar recipes, the foods we produce will also be very similar. Likewise, if two creatures have similar genes then their bodies will work in broadly similar ways on a molecular level (it is the bits of the genes in mice and humans that aren’t the same that make them different).

  


  Mending Genes


  The big challenge now is to figure out how actually to fix that faulty gene. After all, the mouse model is an artificial situation: the mice studied were bred to carry a specially-created version of the gene that could be turned on and off at will.


  Fixing the human gene is not an impossible task, though. The mutation that causes Rett syndrome occurs on one of the two X chromosomes carried by an affected female. These girls also carry a perfectly normal X chromosome – but in Rett syndrome the normal chromosome is deactivated (see infographic). Perhaps the normal X chromosome could be reactivated, cancelling out the fault – and this could reverse the disease? Researchers are already working out how to reactivate other genes for different conditions; perhaps there will be promise for MECP2 too.


  And it may be that fixing the gene isn’t the only solution. As this issue was being finalised it was announced that mice with a faulty Mecp2 gene displayed an easing of symptoms after undergoing a bone marrow transplant. Replacement of the bone marrow, the tissue found at the centre of some bones, was enough to stop the development of the disease in ‘Rett mice’.


  Such news is a huge encouragement to researchers searching for a cure for Carys, and others like her.

  Let’s all live in hope that their quest is successful.
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  Carys’ family has launched a fundraising campaign to support the work of Rett Syndrome Research Trust UK, which coordinates research into Rett syndrome and the development of new treatments. To support the fundraising campaign visit the JustGiving page, and find out more about the Rett Syndrome Research Trust UK at their website.


  • • •


  A textbook editor based in Oxford, UK, Jon Crowe publishes other peoples’ writing by day but expresses his own fascination for science when the day is done. A biochemistry graduate and lapsed musician, he’s currently testing the hypothesis ‘You can’t teach an old dog new tricks’ by trying to learn the bass guitar. He blogs at chemicalgecko.blogspot.com and you can find him on Twitter @crowe_jon.


  • • •


  Have your say at gurumagazine.org
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  #SCEPTICISM



  Morphic resonance


  ...or why bulldogs should love to skateboard


  Morphic resonance: a profound ‘scientific theory’ that explains the mysteries of the world around us. Never heard of it? That might be just as well. Sceptic Guru Daryl Illbury explains that even clever people can get it horribly wrong...


  If you love watching YouTube videos of dogs doing ‘the darndest things’, sooner or later you’ll come across Tillman, the skateboarding bulldog. In fact, he’s so popular, he made Time magazine’s list of Top 50 YouTube Videos. However, there’s a bit of a problem for one British biologist: not enough bulldogs are skateboarding.


  Meet Rupert Sheldrake. He studied biology at Cambridge and specialised in biochemistry, eventually cracking double-first honours before going on to become a Research Fellow at the esteemed Royal Society. He believes there’s a memory principle in nature that, in his words, is “based on similarity, and it applies to atoms, molecules, living organisms, crystals, brains, social societies…”


  Whooaaah... Did he just say “crystals”? Yes he did – and this is where things get a little weird.


  Rupert Sheldrake is the scientific driving force behind a concept called morphic resonance. In fact, he is so important a force that if you Google ‘morphic resonance’, his name will immediately crop up (but that’s more to do with the fact that he is the only scientist driving it, possibly because he invented the term).


  So what is ‘morphic resonance’? Briefly put (at least in Rupert Sheldrake’s mind), it’s a collective memory, developed over time, which all self-organised systems tap into. It’s supposed to explain why shoals of fish suddenly bank and turn, and why tits love milk.


  What the...?


  The most common example used to demonstrate the concept of morphic resonance dates back to 1921, when in Sheffield, England, some blue tits (common garden birds in Europe) were seen tearing the tops off milk bottles delivered to the doors of residents and drinking the cream at the top. Evidence of this strange, learned behaviour started spreading and, by the late 1930s, blue tits as far afield as Germany and the Netherlands were observed doing the same. Like most examples of learning, there were those who failed class: a number of birds were found drowned, their heads jammed in the tops of bottles. But overall, and over time, it became almost typical blue tit behaviour.


  But here’s the clanger: blue tits don’t migrate – they remain close to home. So how on earth did the learned behaviour spread so far and wide?


  A collective memory


  Morphic resonance is the answer, claims Rupert Sheldrake. All the blue tits tapped into a collective memory to which one or two blue tits had somehow contributed. Sheldrake would have us believe that, instead of remaining in the brains of the individual blue tits that first cottoned on to the idea, the learned behaviour was somehow shared, with the brains of the other blue tits acting like TV antennae, picking up the signal from the clever ones.


  In a way, it’s as if the birds were communicating with each other using social media. Perhaps that’s why the Twitter logo is a little blue bird? I wish this were true, but it’s not (although it does make a great story).


  I digress… At this stage, a word may be floating around your head: telepathy. In essence, that is what Rupert Sheldrake would have you believe. In his words, there exist “mysterious telepathy-like interconnections between organisms”.


  What science says about it


  And this is where science warns: “step away from the biologist”!


  The study of natural history rejects any report of morphic resonance. In fact, when Rupert Sheldrake first introduced the concept in his book A New Science of Life: The Hypothesis of Morphic Resonance, John Maddox, the senior editor of the highly esteemed scientific journal Nature, published a review of the book under the title A Book for Burning?


  But it’s a book that is very popular, albeit not among scientists. Together with its central premise of a collective memory that joins all species, it has become adopted by those engaged with matters more spiritual. These are people who drape dissenting scientists such as Rupert Sheldrake in adjectival robes such as ‘revolutionary’, ‘innovative’ and ‘ground-breaking’; and substantiate their pseudo-scientific belief accordingly with phrases such as ‘scientists claim that…’


  Unfortunately for morphic resonance, there is no evidence in the real world to support it.


  However, if all the bulldogs in your neighbourhood start riding skateboards then Nature magazine may have to publish a retraction.


  • • •


  Daryl Ilbury is a multi-award winning broadcaster and op-ed columnist based in South Africa. He has a passion for science that has burned since he was a child. You can see an archive of his work on his website www.darylilbury.com or follow him on Twitter at @darylilbury.


  • • •
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  • • •


  #SCIENCE



  Poo-gloos


  The future of waste!


  How do you solve a problem like pollution? With a healthy dose of bacteria, and some rounded thinking – or so it turns out. Guest contributor Noelle Johansen takes up the story.


  They have the official title of ‘bio-domes’ but are unofficially – and affectionately – called ‘poo-gloos’. While the name may conjure up images of an Eskimo’s toilet, they actually serve an altogether different purpose: poo-gloos are alternative wastewater treatment systems developed by Wastewater Compliance Systems (WCS) – and they’re raising quite a stink. The stink of success, that is...


  Cleaning up, bug-style


  The igloo-esque bio-domes were first developed by Dr. Kraig Johnson to rid wastewater lagoons – large ponds of wastewater found throughout the US – of harmful chemicals like ammonia. Rather than using an artificial purification system, Johnson turned to nature – and the cleansing power of certain bacteria.


  Johnson began his work whilst Associate Professor of Civil and Environmental Engineering at the University of Utah. “I did a two-year study for the city of Logan [northern Utah], from 1998 to 2000. They wanted to figure out why the ponds weren’t getting rid of ammonia,” Johnson says.


  Although these ponds contained some beneficial, ammonia-removing bacteria, there weren’t enough to do the job properly. So, Johnson had to find a way to get more of them to grow. “Every organism on the planet has certain things that limit their growth,” says Johnson. And, in the case of the ammonia-munching bacteria, the limiting factor was the availability of surfaces onto which the bacteria could cling. “Whatever surface there is gets quickly colonised,” he says. The ponds simply didn’t contain enough real estate to allow a sufficient number of bacteria to set up home.


  So Johnson sought to create more surface area within the ponds. While one of Johnson’s research partners had suggested tossing old vehicles into the ponds, he came up with a less dramatic solution: he simply submerged some flat panels on a slight incline. Johnson found the panels to work really well – though there was a downside: they were difficult and expensive to produce.


  There’s no place like dome


  But Johnson didn’t give up. Instead, he pondered other ways of increasing the surface area. The magic answer finally came: “Curving that panel and wrapping it around,” Johnson says. “That’s how we arrived at the dome shape.”


  The poo-gloos feature three domes, one inside the other – and all enclosed by a shell. In total, each bio-dome has a surface area of 2,800 square feet. When installed, the domes are submerged in wastewater ponds and air is forced through. This aeration causes bubbles to form, which promote the growth of beneficial bacteria inside the poo-gloos.


  “The domes sort of looked like little igloos so we started jokingly calling them poo-gloos,” Johnson says. “And it really stuck. Once people hear the name they don’t forget it.” Indeed, every result from a Google search for ‘poo-gloos’ links to WCS or related articles, according to Johnson. However, ‘bio-dome’ remains the official title. As the WCS website says, “It isn’t quite as fun, but it’s much more versatile.”


  There are now four full-scale installations – in Plain City, Utah; Wellsville, Utah; Jackpot, Nevada and Archie, Missouri – where the poo-gloos are “bubbling even as we speak,” says Johnson. A further three installations – in Glacier National Park, Montana; Newcastle, Virginia and Santa Clara, New Mexico – are planned for next spring. “The one I’m most excited about is at Glacier National Park,” Johnson says. This system will serve the campground and park hotel.


  Cost-cutter


  One of the bio-dome’s biggest attractions is its cost efficiency. The upgrade of the wastewater treatment plants in Tacoma, Washington cost USD10 million in 1997. A newer plant in Columbia, Missouri, cost over USD30m. Rich Lightfoot, Water and Wastewater Superintendant of Archie, Missouri, says even their cheapest option would have cost USD2.2m. Lightfoot estimates that a new conventional treatment plant would have added an extra forty dollars per month to the utility bills of Archie residents. “We’d have had a mass exodus from our little town,” Lightfoot says. So he set about trying to find some cheaper alternatives.


  Lightfoot discovered poo-gloos via an app on his iPhone and subsequently contacted WCS. “The poo-gloo solution cost us USD1.8m less than a regular mechanical plant,” Lightfoot says. “It gave us tremendous savings.”


  Lightfoot is confident in the future of poo-gloos in Missouri and elsewhere. “I imagine it’s just going to spread like wildfire,” he says.


  Bio-dome in the backyard


  While WCS is in the business of wastewater treatment, Johnson says they are also in the business of helping small towns like Archie. “It turns out communities can put [bio-domes] in for, say, several hundred thousand dollars,” Johnson says, “saving them from scrapping their lagoons and having to put in a new treatment plant, which would cost several million dollars. Maybe they can take that money and build a library or a ballpark.”


  Despite the rapid growth and success of WCS since its inception in 2008, Johnson keeps a level head. “I don’t know too many people outside my own peers that get excited about treatment plants,” Johnson says. However with bio-domes potentially offering affordable, environmentally friendly water cleaning solutions – both in the US and the developing world – perhaps we should.


  • • •


  Links:


  
    	Wastewater Compliance Systems’ commercial website


    	A YouTube video about poo-gloos


    	The Straight Dope’s article: What happens to all the stuff that goes down the toilet?

  


  • • •


  Noelle Johansen is an escapist, kitten enthusiast and journalism student at Utah State University. She is currently on an 18-month hiatus from writing the stories and reading the books while serving an LDS mission in the Dominican Republic. Tweeting from @broelle will promptly resume in fall of 2013.


  • • •
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  #STUFF



  GuReviews


  Higgs Force: The Symmetry- Breaking Force that Makes the World an Interesting Place


  Author: Nicholas Mee

  Publisher: The Lutterworth Press

  Price: Hardback GBP25.00, Paperback GBP15.00, Kindle edition GBP7.20

  Available from Amazon UK and Amazon US


  RATING: • • • •


  Every so often, physics gets sexy. The Big Bang and black holes regularly grab the headlines, and, more recently, something else has become the latest scientific superstar – the ‘God particle’. The search for this subatomic fleck has captured the public’s imagination unlike anything since Albert Einstein. But ask anyone what it actually is and you’re guaranteed a tumbleweed moment.


  Enter Nicholas Mee, a particle physicist from Cambridge University. Higgs Force: The Symmetry-Breaking Force that Makes the World an Interesting Place, his first book, aims to do for the Higgs boson what Stephen Hawking did for the black hole. Higgs Force sets to bring particle physics to the masses, as A Brief History of Time taught the world about space and time.


  It’s a tall order. Modern physics is steeped in complex ideas and befuddling theories. If we’re honest, Stephen Hawking’s ten-million- copy-selling book sits unread on many bookshelves: few of us have managed to get past chapter nine. Realising this, Mee takes a different tack, opting to depict an historical narrative through a textbook format. Starting in ancient Greece, he charts the intriguing characters that have shaped our present understanding of the world. There’s no shirking on detail: perplexing logical puzzles are dotted throughout to keep the reader apace with the lofty concepts covered.


  Higgs Force is a noble effort. Atoms, electrons and quarks are brought to life using metaphors and colourful language. Nevertheless, by page 100, non-academics may be scratching their heads, confused and feeling as if their head is in an isospin (physicist joke). Mee reassures the perplexed by quoting fellow physicist Richard Feynman:


  “You think I’m going to explain it to you so you can understand it? You’re not going to be able to... My physics students don’t understand it either. That’s because I don’t understand [particle physics]. Nobody does.”


  Higgs Force is a book that does not try to make you a physics expert, nor even particle physics competent. It offers a humble insight into a discipline that few people understand, equipping the reader with enough insight to explain the ‘God particle’ to impress friends.


  However, the book’s greatest strength is not in the science, but the vivid depictions of the story’s characters, who are as varied as the subatomic principles they discovered. Michael Faraday, the unschooled prodigy who invented the electric motor; Paul Dirac, the genius whose traumatic childhood left him virtually speechless; and Robert Wilson, the American artist-turned-physicist with the charisma to lead soldiers to war.


  Higgs Force is an accomplished and engaging read. Be advised: it isn’t for the faint-hearted and a high-school physics education is a prerequisite. Lively biographies keep the pages turning in a way most popular science books fail to do. It reveals to the lay reader the importance of the Large Hadron Collider, the beauty of the natural laws and the riddle of Higgs. And it’ll likely be finished before that ageing copy of A Brief History of Time


  Official Higgs Force website: www.higgsforce.co.uk


  Reviewed by Dr Stu

  


  Before I Go To Sleep


  Author: S.J. Watson

  Publisher: Black Swan

  RRP: Paperback GBP7.99, Kindle edition GBP2.39

  Available from Waterstones and Amazon UK


  RATING: • • • • •


  Picture the scene: You wake up one morning in a strange bed next to someone you don’t recognise and with no recollection of how you got there.


  Then picture this: You look in the mirror, and the face staring back at you is your own, but not the face that you saw when you went to sleep. The face that you see is 25 years older, lined with wrinkles and worry, and with many of life’s milestones now passed.


  And the worst part? You have no recollection of those missing years.


  This is the horrifying premise of Before I Go To Sleep, the debut novel from English author SJ Watson. This fictional account – inspired by the lives of amnesiac patients Henry Gustav Molaison and Clive Wearing – is told from the point of view of the main character Christine: a middle-aged woman living in London with a husband, leading what would be a very normal life – were it not for the fact that an accident years passed means she loses her memory every time she sleeps.


  The result is a central character that every day has to relearn her name, her identity, her past, and even the people she loves – before forgetting it all again overnight.


  Christine’s life is one of routine, but it is also one of terrible heartache as she learns of the life she has led.As she begins to piece together her story through a series of journal entries, Christine starts to see that there may be more to her than first meets the eye – and that the people she relies on might only be telling her half of the story...


  Of course, it’s not the first time the idea has been explored. In the last decade alone, the acclaimed film Memento, and the slightly less-acclaimed 50 First Dates,centred on characters whose memories were lost each day. However, what Watson has done is to take this premise and translate it into a cohesive and gripping novel - which is no mean feat when told from a first person perspective through a character living through such difficulties.


  Darkness and anxiety pervade the entire book, and as Christine learns more about herself the tension slowly notches up building toward a truly fantastic finale.


  Before I Go To Sleep is a superb book - and all the more remarkable given this is Watson's first novel. Written after attending a Faber Academy writing course, it wasn't long before it became both a Sunday Times and New York Times bestseller. Ridley Scott has since secured the film rights for the story. With sales of over 30 million worldwide - it's safe to say that the writing course was a pretty good investment for Watson.


  It's a taut, page-turning thriller that you won't soon forget. I can’t recommend this terrific book highly enough.


  Review by Ben Veal

  


  Guide to Guru Ratings:


  • = Wack


  • • =Not great


  • • • =Middling


  • • • • =Very not bad


  • • • • • =Wicked in a good way

  


  Departure Lounge


  See – that wasn’t boring, was it?


  Guru remains free thanks to the efforts of our team of dedicated contributors. We all volunteer our time to bring you an engaging blend of science – in an approachable lifestyle magazine style.


  We hope you enjoy reading Guru, taking part in our competitions and getting stuck into a bit of online debate. It doesn’t stop with this digital magazine: our website is continually updated with new articles and features. Have you ever wondered whether running is really bad for your knees or whether TV show CSI ever gets its facts straight? Check out the website for the answers.


  Next issue will be out Friday 1st June – when we’ll be celebrating our first Birthday!


  All gifts and cards gratefully received...


  
    The Guru Team
  


  
    • • •
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