
“THEY KILLED PRUE! YOU BASTARDS!”

(A.K.A. DEATH REALLY TAKES A HALLIWELL)
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As the kick-ass older sister, Prue Halliwell was first among equals, so when the actress who played her departed the show, the writers had a real problem on their hands. Evelyn Vaughn thinks they solved it just fine by remembering that some characters are so indelible, they’re irreplaceable.
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TO FULLY UNDERSTAND what happened to Prue Halliwell, and how Charmed turned her tragedy into a qualified triumph, we must first grasp one salient point:

Characters are not the actors who portray them.

Oh, suuure. We like to think we know that. Every time we hear about some obsessed fan snarking at Susan Lucci because Erica Kane does something bitchy, we shake our heads in condescending superiority. And yet, how often is Keri Russell greeted with shouts of, “Hey, Felicity!” How often do we let our perception of an actor color our memory of the character? Captain Kirk was not William Shatner, people! Captain Kirk was sexy as hell, but he had nowhere near the sense of humor Shatner does. As Leonard Nimoy wrote in his 1975 autobiography I Am Not Spock, “I am not Spock.”

And the real test? How often do fans mourn the marriage of a popular actor?

Please. Like you really would have had a chance with Russell Crowe if only it weren’t for her? Be glad for the nice folks, for heaven’s sake!

True, actors are intricately connected to their characters. Actors look like their characters—or vice versa, if you want to get into a chicken/egg debate. Often actors seem to merge their energies with those of the character, creating a being that we, the audience, cannot experience through any other means. (As Leonard Nimoy wrote in his 1995 autobiography I Am Spock, “I am Spock.” A complex guy, that Nimoy).

The actor is by no means trivial. The actor is the channel through which we get our weekly character fix. But the actor is not the character.

And this is a problem.

Because of this, actors can get pregnant when it’s less than logical for their character to. This forces the writers of their show to either film very creatively around the character (Carrie Bradshaw, B’Elanna Torres) or write an out-of-character pregnancy (Maddie Hayes? Phoebe Buffay?? Xena???) Actors who dislike each other can get in the way of characters who are madly in love (I’m talking about you, Moonlighting). Actors quit (like David Caruso in NYPD Blue) or are fired (like Suzanne Somers in Three’s Company) or become ill (like Kate Jackson in The Scarecrow and Mrs. King).

In more tragic circumstances, actors die. That deprives the world not only of the great spirits that were Jerry Orbach, John Ritter and Jon-Erik Hexum, but of the pleasures of Detective Lenny Briscoe from the Law & Order franchise, Paul Hennessy from 8 Simple Rules . . . and Mac Harper of Cover Up. Maybe it seems trivial, to mourn the loss of a character when a real human has been taken. But really, most of us didn’t know the human. We don’t know if he was a morning person or a night owl; we don’t know if he was scared of heights or spiders; we don’t know if he liked ketchup. Our sympathy for the person and his family, while quite real, has a distance to it. Or it should. But we do mourn, because we knew of that person what he put into his character, and we’ve lost that. We had a seasonal, weekly date with an imaginary friend, and we miss it.

Thankfully, the death that struck the Charmed Ones at the end of their show’s third season was far less tragic. It was a make-believe death. But on a television series, when a show can rise or fall on the popularity of its characters, losing a major star can spell catastrophe. The popular Web site jumptheshark.com lists not one, not two, but three different ways a show can ruin itself through the loss of a star.

When Charmed faced (some would say “brought about”) the loss of Shannen Doherty, a lot was put on the line. Not only was Doherty one of the most visible and well-known of the show’s stars—she played one of three sisters who, together, formed the unbeatable Charmed Ones, wielding the Power of Three. The cover of the Book of Shadows; the opening credits; Kit’s collar tag: they all show the Celtic triangle knot, people. Threes!

And yet the producers ditched one third of their trio. This was a huge risk! It was like the Beatles breaking up . . . except without the great music and probably nowhere near as important on a cultural level.

And nobody blamed Yoko Ono.

Well . . . hardly anybody.

“Why?” you might ask—especially if you weren’t reading the trades during the spring/summer of 2001. “Why did they have to kill Prue?”

As you might expect, several versions of the story are floating around. The official one reports a “mutual decision.” The more common story, and the particular curse of female colleagues, is that the gals just didn’t get along. Some sources say that Alyssa Milano, who plays younger sister Phoebe, issued the producers an ultimatum: her or Doherty. She has denied it. Some sources say that Doherty first asked to leave and was refused, but later was fired. Over the phone. One has to wonder how things would have been different if Milano herself hadn’t replaced Lori Rom in the pilot episode as the “youngest” Halliwell sister.

In any case, the past is past—unless you have your own Book of Shadows and can try out one of those cool Reverse Time spells, although almost anyone well-versed in pop culture knows they rarely turn out well . . . except maybe for Marty McFly. The point is, we don’t really know the actresses and our interest in their career ups and downs could be seen as fairly tacky.

But we knew Prue. We lost Prue. And the writers/producers were faced with some pretty dire choices.

Think about how it could have gone. . . .

SOLUTION 1

Prue Just Leaves Town

This solution has had mixed success with TV series in the past. Sometimes, the character leaves for a decent but annoying reason, like when Doug Ross quit County General—and, worse, his lover Carol!—after one of his worst days ever on ER. To his credit, George Clooney had given the series five years before leaving for what he’d already built into a successful movie career. And the show had been building his character’s dissatisfaction with authority from the start. But surely I wasn’t the only one yelling at the screen, “You’ve been up for days, threatened with a lawsuit, fired . . . get a good night’s sleep, then make a major life decision!” Annoying.

Sometimes the reason is disgustingly contrived, like back on Cheers when Diane Chambers couldn’t marry Sam Malone because . . . she had to write a book instead? Me, I know plenty of novelists who are also married. But Shelley Long was determined to move on and, like Clooney, she’d given the series five years, so that was that. I don’t blame her. I blame Diane, and the writers. To write a book? Sheesh.

Occasionally the departure actually makes sense, no matter how we protest the plot twist, like when Law & Order’s Detective Mike Logan lost his notorious temper, slugged a politician and got demoted to Staten Island so that Chris Noth could move on to sexier pastures, or when Sam Seaborn left the West Wing in order to keep a promise by running for state office, freeing Rob Lowe up for The Lyon’s Den and Dr. Vegas. (Rob, Rob, why must you hurt us so?)

And sometimes characters just mysteriously vanish in a puff of misplaced continuity, like Richie Cunningham’s brother Chuck on Happy Days or Ellenor Frutt’s baby on The Practice.

The problem for Charmed was that Prue would not have left. Remember, we’re talking the character, not the actress. Prue Halliwell was the oldest sister; she was the strongest witch. There was no way in hell the writers could have sold us on the idea that she suddenly decided to elope, or to pursue a new career off somewhere that didn’t have telephones or transatlantic flights. If she even tried it, surely her sisters would have assumed she was under an evil demon’s spell and done everything in their Book of Shadows to return her to her right mind.

In a bad situation, this was one minor triumph for the show. They did not attempt to have Prue simply move away.

SOLUTION 2

Someone Else Can Play Prue

I’m surprised that Charmed didn’t go this route. True, it’s become something of a self-referential joke, such as when the characters on Roseanne—including a new version of Becky—complained loudly about the way Bewitched swapped Darrins midstream. And it’s hard to pull off, because it strains our willing suspension of disbelief. After Richard Thomas left The Waltons, the writers made a mistake in trying to bring in a new John Boy, because not even the Baldwin sisters’ medicine could have kept his close-knit family, much less the audience, from noticing the difference. No amount of plastic surgery could explain the changes in the new Fallon Carrington Colby (who went from a Pamela Sue Martin to an Emma Samms) on Dynasty. And although Alias Smith and Jones’ Hannibal Heyes and Kid Curry were under cover as Joshua Smith and Thaddeas Jones, old west outlaws didn’t have the power of disguise to convince us that a Heyes who used to look like the talented but tormented Pete Duel suddenly looked like narrator Roger Davis.

But that said? Alias Smith and Jones supposedly took place in the American West, Dynasty in Denver and The Waltons in Virginia. In a supposedly ordinary West, Denver and Virginia. Charmed, on the other hand, is a show about magic. Yes, it’s set in San Francisco, but it’s a magical, overrun-with-demons San Francisco.

With the kinds of powers the Charmed Ones had, the writers could have switched actors for Prue and made it marginally believable. Prue could have woken up one morning looking completely different, stared at herself in the mirror and murmured a classic Sam Beckett “Oh boy” from Quantum Leap. She could have switched bodies with someone else, like Buffy and Faith did for two episodes of Buffy the Vampire Slayer, or Xena and Callisto did on Xena: Warrior Princess. A new actress could have carried Prue around in her head like Dr. McCoy carried Spock throughout most of Star Trek III: The Search for Spock after the mind-meld in Star Trek II: The Wrath of Khan.

And the thing is, they could have made this work. The Charmed Ones would have looked a little different, but they otherwise would have remained intact. This would have, in fact, been the easy way out. It would have left us with Prue, albeit a Prue who might not have lived up to the original.

Which is the second triumph of how the show handled Doherty’s unfortunate absence. They didn’t take the easy route. They went with. . . .

SOLUTION 3

Prue Really Dies

Mind you, I’m not a big fan of death within TV shows. In fact, I usually hate it. I’m one of those people who believes that we see more than enough death in our real lives without tuning in and sitting through commercials in order to get an extra helping in our entertainment. I only tried one episode of CSI—its pilot with its “fooled you!” ending that killed the apparent lead—before rejecting it for just that reason and didn’t learn what a good show it was until three seasons later. Even without regularly watching NYPD Blue, I hated losing Jimmy Smits’ Detective Bobby Simone. And do not even get me started on the final episodes of Forever Knight and Xena, or the let’s-kill-Catherine episode of Beauty and the Beast (the series, people; the series).

I mean—yes, the characters may not belong to the viewers. But the only reason the characters’ shows are produced is because viewers commit themselves enough to tune in week after week. This is how you reward their devotion?

Really. Don’t get me started.

And yet somehow, despite all that, Prue’s death worked. It worked on so many levels that what could have been Charmed’s biggest tragedy became Charmed’s greatest triumph. And why is that?

It’s because the writers and producers remembered the audience. And they remembered the truth: that the characters are not the actors. Maybe they didn’t like Shannen Doherty; only she and they know for sure. But the love they felt for Prue was tangible.

Here’s what they did that made Prue’s death work:

GOOD THING 1

It Was Significant

It’s bad enough when characters die. But for the love of heaven, at least let them go out with style. I can think of a certain Enterprise security chief who wasn’t given that dignity on Star Trek: The Next Generation. (People will argue that a senseless death like Tasha Yar’s is “realistic,” but again I counter: TV isn’t about realism but verisimilitude. I don’t tune in for reality. Thanks anyway.) Then there was Paul McCrane’s Dr. Robert Romano on ER, who survived a special-episode amputation only to have a helicopter fall on him. Characters didn’t even learn of his death on-camera. Anticlimax, much?

At least Prue died valiantly. She threw herself between a demon bolt and an innocent. It’s how she would have wanted it . . . other than the being dead part, that is.

GOOD THING 2

Other Characters Mourned Her

Generally, when a character is killed off, writers use that opportunity to show us the resulting grief, usually at the graveside. The characters on 21 Jump Street looked appropriately grim as we learned via an expository eulogy that Captain Richard Jenko had been killed by a drunk driver (read: Frederic Forrest just didn’t work out). Johnny Depp and Michael DeLuise with clenched jaws, mmm! When ER’s Mark Greene finally died, even a few departed characters like Peter Benton showed up at the funeral. (Not, sadly, Doug Ross. And Doug would have been there.) But unless the funeral scene is the final shot of the episode, the episode usually then veers off into business-as-usual, and within a week the character is forgotten.

Less time than that, if someone dies on Smallville.

On Charmed, Prue got her mourning period. She died in the last episode of the third season. The first episode in the fourth season was all about her funeral, including the presence of a mysterious young woman whose name starts with a coincidental P. Two episodes later, despite the remaining Halliwells having learned they’ve got a half-sister named Paige, Piper was still furious enough at the loss of her sister to cause all kinds of problems. Okay, so that’s only three episodes, but it’s better than most television characters get, and besides, after that Cole started going evil again. Priorities are priorities.

The sisters still haven’t forgotten Prue. Paige sometimes mourns her inability to ever live up to her dead older sister’s powerful reputation. Phoebe and Piper sometimes mention missing her. If the Powers That Be hadn’t so thoroughly burned bridges, I wouldn’t be surprised by a special guest spot via flashback or ghostly visitation, a la George Clooney’s Doug Ross doing a cameo on ER (I will always love him for that) or, more to the topic, Julian McMahon bringing Cole back, however briefly, to Charmed.

If we haven’t forgotten Prue, it would suck for her sisters to have done so. They haven’t. Well played.

GOOD THING 3

They Didn’t Try to Replicate Her

True, the producers did replace Prue. The remaining Halliwells found a long-lost half-sister of whom they’d been hitherto ignorant—a stretch, yes, but no more of a stretch than some of those clothes they wear, or the number of men they go through. But the character of Paige, competently played by Rose McGowan, is no carbon copy of Prue. Paige is the youngest, while Prue was the oldest. Perhaps because of this, Paige has a better sense of humor than Prue had. Paige is easygoing, while Prue was take-charge. And Paige has certain skills inherited from her Whitelighter father, which Prue did not. In other words, the writers brought in another sister to complete the triad, but they deliberately did not try to recreate the character of Prue when they did so.

This is less common than you’d think. When the blond, smiling, tanned Farrah Fawcett left Charlie’s Angels, taking the character of Jill Munroe with her, who replaced her? The blond, smiling, tanned Cheryl Ladd, as Kris Munroe, Jill’s younger sister. When Suzanne Somers proved to be ahead of her time (that would be the time of Friends) by demanding too large a raise on Three’s Company, her character, Chrissy Snow, was replaced by—wait for it!—her cousin Cindy Snow, played by Jenilee Harrison doing a Suzanne Somers impression, right down to the snort. When the writers of The Andy Griffith Show decided to spin the popular character of Gomer Pyle off into his own show (Gomer Pyle, U.S.M.C.), who should show up to take his place but his cousin, Goober Pyle. Both brunettes. Both goofy. Both with thick accents.

Too often it’s a case of second verse, pale imitation of the first.

But Charmed dared to be different. If nothing else, Prue had black hair, while Paige is a redhead—most of the time.

In other words, it could have been worse. Much, much worse. As long as characters are portrayed by actors (and who can tell what computer animation will bring), television shows like Charmed will face crises such as these. And when they do, they will have a choice. They can discard the characters as quickly and thoroughly as they discard the actors who played them. Or they can keep the viewers in mind—you remember, those people who help bring in ratings?—and remember that, imaginary or not, characters deserve respect. They aren’t just pawns to move around the playing field of a series. They are the reason we tune in. And a wrong step (such as Cindy Snow) is reason enough to tune out.

As for the way the writers disposed of Cole . . .?

That’s another essay.



Evelyn Vaughn believes in the magic of stories. The author of a dozen published romance/adventure novels and as many fantasy short stories (written as Von Jocks), she is perhaps best known for her paranormal books with Silhouette Shadows and Silhouette Bombshell. As Yvonne Jocks, she edited two anthologies about witches for Berkley Books. When not weaving words, she teaches English at Tarrant County College SE in Arlington, Texas.

Evelyn is an unapologetic TV addict. She’s still trying to figure out how to time travel or meet up with some of her favorite characters. Check out her Web site at www.evelynvaughn.com.


THE ULTIMATE WITCH



ROBERT A. METZGER





Piper Halliwell isn’t just the levelheaded, bra-wearing, heir-bearing sister, Robert A. Metzger says. She’s also the one with the most power, real and potential. And the scientist in him can’t help building a better Piper—nuclear capability and all.
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MAGIC AND SCIENCE DON’T MIX.

Most folks might believe that—but most scientists don’t.

What is not often appreciated is that the goal of scientists is not in the deriving of new equations, the building of a better eight-sliced toaster or the discovery of a new species of an Amazonian tri-horned beetle. No. The goal of scientists is to perform magic. No one has articulated this better than Arthur C. Clarke, a scientist of great renown (he invented the concept of the geosynchronous satellite) as well as one of the major science fiction writers of the twentieth century, having written 2001: A Space Odyssey. Clarke created three laws that distilled the core of how science and scientists work. They are:



        LAW 1: When a distinguished but elderly scientist states that something is possible he is almost certainly right. When he states that something is impossible, he is very probably wrong.

        LAW 2: The only possible way of discovering the limits of the possible is to venture a little way past them into the impossible.

        LAW 3: Any sufficiently advanced technology is indistinguishable from magic.



So why should you care?

You’re interested in the Halliwell sisters—in witches, Whitelighters, demons and the various powers they wield. Digging into the nuances of Arthur C. Clarke’s three laws is not why you’re reading this book about the Charmed Ones. But there is a connection.

Science can show us how to build a better witch.

And when we’re talking about better, we’re talking about powers. Might it be possible to take a look at what powers the Charmed Ones possess, analyze them from the perspective of a scientist and then come up with a better witch? I think so. Let’s first take a look at just what powers the witches of Charmed manifest:



        PRUE: Telekinesis and Astral Projection

        PIPER: Molecular Inhibition and Molecular Combustion

        PHOEBE: Premonitions and Levitation

        PAIGE: Orbing and Telekinetic Orbing



All these powers are certainly magical and quite complementary (the better to fight demons with). However, there is one witch whose powers have a decided physics bent to them—still magical of course, but powers that your average physicist-on-the-street might take a moment to consider. That witch is Piper, whose powers center around the manipulation of molecules. Scientists just love molecules, having spent centuries in not only figuring out just what they are, but also in figuring out how to control them and how to harness their powers. So Piper will be the template upon which we’ll build a better witch through science.

Imagine for a moment that you are a young scientist and you’ve had a startling breakthrough in the lab where, instead of running the standard experiments on blending frog DNA with a Pentium 4, you’d spent the last week watching the first seven seasons of Charmed. You run to the office of your mentor, Dr. Ancient One (Clarke defined an old scientist as one over the age of thirty), and tell this master of the equation and test tube that after having downloaded every episode of Charmed ever produced into your neocortex, you experienced a genuine eureka moment and realized that it would be possible to analyze the powers of the Charmed Ones, discern the underlying scientific principles of those powers and apply your broad depth of scientific insight to figure out how to enhance their magical abilities, pushing them into realms of witchdom never before imagined.

This is the working hypothesis that you present to Dr. Ancient One. Dr. Ancient One has of course never seen a single episode of Charmed, so does not have a clue as to what your sleep-deprived ramble is referring to. However, he is able to ascertain that you’ve claimed you can improve the magical ability of a witch by applying scientific insights.

“Impossible!” he wheezes.

Hearing that makes you smile, because you know Clarke’s first law: if an ancient scientist tells you something is impossible, then he is probably wrong.

“Impossible!” he wheezes for a second time.

And now your confidence grows even greater, because you know Clarke’s second law: it is only while exploring the realm of the impossible that you will discover something truly new. Dr. Ancient One has confirmed your suspicions that you are in fact operating in the realm of the impossible. Excellent!

“Magic?” Dr. Ancient One finally croaks.

And with that you know you’re on the verge of major discoveries because, as Clarke’s third law tells you, any sufficiently advanced technology is indistinguishable from magic. If Dr. Ancient One believes you’re operating in the realm of magic, then you’re undoubtedly knocking on the door of an earth-shattering breakthrough. And quite possibly, if you can successfully apply scientific principles to the creation of the ultimate witch, perhaps the Charmed production staff will hire you as a technical consultant. Then your knees go weak and you break out in a cold sweat. You realize that if you can pull this off, perhaps they might even ask you for a script treatment.

Just before you faint, you manage to use all your scientific powers to pull yourself together (you start mumbling the value of pi out to 200 significant digits—a very powerful, mind-numbing spell, that works on both mortals and witches), regain some small amount of composure, shake Dr. Ancient One’s gnarled, old hand and run back to your lab, stopping only at the vending machine to stock up on salt-laden snacks and hyper-caffeinated sodas, knowing it will be another all-nighter in the pursuit of scientific truths. You barricade yourself in your lab, plop yourself down at your desk and open up your notebook. The entry you put down is:

How to Build the Ultimate Witch

Where to start? Like any good scientist, you know that it is best to consider those avenues of research for which you feel passion, with which your persona resonates. You think of all the experiments you’ve run, and ask yourself what have been the most exciting moments of your scientific career.

Invariably you recall those moments in which you blew something up.

Nothing quite says science like an explosion.

You smile as you think of Piper and her dual powers of Molecular Combustion and Molecular Inhibition. Fire and Ice. This is a sort of yin and yang thing, and as a scientist you resonate with that. One of the most fundamental premises of physics is that for every action there is an equal and opposite reaction. This is what drives a rocket ship: the hot, explosive gasses blowing off in one direction, the rocket then thrusting off in the opposite direction. You first consider Piper’s power of Molecular Combustion. As a scientist, this one is easy for you to understand. Heat is nothing but enhanced molecular motion.

Take a balloon full of gas. What keeps the skin of the balloon taut are the gas molecules inside of it, bouncing about, ricocheting not only off one another, but against the sides of the balloon as they smash into them. Each time one hits the inside of the balloon and bounces back, the “for every action there is an equal and opposite reaction” credo comes into play. As the molecule bounces away, the side of the balloon recoils just a microscopic bit. Because these gas molecules are striking the balloon evenly on all sides, the balloon does not go scooting away like a rocket, but all that bouncing does apply a uniform pressure to the inside of the balloon, keeping it inflated and its skin taut.

Then Piper’s power is applied.

Molecular motion is increased, so that the molecules in the balloon start moving around faster, and as a consequence, when they collide with the inside of the balloon they impart a greater force.

So what happens then?

The balloon grows bigger, of course. And the more that molecular motion is increased, the bigger the balloon gets. If this continues, eventually the balloon pops and the hot molecules go spilling out into the room. What works for a balloon will work for any object, including the demons that Piper typically focuses her power on.

So Molecular Combustion makes scientific sense. This is the yin of her powers. Now for the yang: Molecular Inhibition. This one makes you scratch your head a bit. Molecular Inhibition you certainly understand from a physics perspective. If you took that same balloon and decreased the motion of the molecules within it, the punch with which they’d hit the inside wall of the balloon would decrease, and the balloon would start to shrink as the gas inside cooled. The problem is that when Piper employs this power it is not in order to slow down or stop the motion of molecules but rather, seemingly, to stop time. When Piper unleashes Molecular Inhibition, the fragments of an exploding object suddenly hang still in midair. Your physics training tells you that this is not really a case of Molecular Inhibition, but of Temporal Inhibition, in which time is slowed or stopped, and that is a whole different ballgame.

If you take an object, freeze it to a temperature of absolute zero, what happens is that the molecules within it stop buzzing about and are in fact locked in place. But if you take that object and knock it off a table, it still falls to the floor regardless of what the molecules inside of it are doing. So something else is at play in the case of what the Charmed Ones refer to as Molecular Inhibition.

So where is the true yang of the yin’s Molecular Combustion?

Then you see it and realize once again that it pays to do your research. Since you just reviewed every episode of Charmed, the episode “Bride and Gloom” is still fresh in your sleep-deprived brain. In that episode Prue was forced into marrying an evil warlock in a ceremony that, in turn, made the other sisters evil. This also had the effect of twisting the sister’s powers. What had erroneously been called Molecular Inhibition now truly became Molecular Inhibition, when this ability was transformed into what was then called cryokinesis. Piper could literally freeze objects, encasing them in ice.

Now this is more like it.

And it suddenly all makes sense from a scientific perspective. When Piper is a good witch, she can explode objects by increasing molecular motion, but when she is a bad witch, she can freeze objects by decreasing their molecular motion. There is none of the confusing aspect of time slowing and stopping involved in this—it is a pure case of equal and opposite reactions, in this case manifesting itself differently depending on whether Piper is good or evil.

And it is at that point that you have your eureka moment of scientific bliss.

What you just realized is that your insight is nothing new. In fact, the scientific basis for this magical ability to speed up or slow down molecular motion is more than a century old, developed by one of the greatest scientists of the nineteenth century—James Clerk Maxwell.

Never heard of him?

Well, you should thank him.

More than a century and a half ago Maxwell came up with a set of equations that unified electricity and magnetism, and with the aid of these electromagnetic equations, such developments as radio and television became possible. Whenever you talk on your cell phone, your voice is transformed into electromagnetic waves that obey Maxwell’s equations.

But there was also something else he did in another area of research, that of thermodynamics. He created what is now called Maxwell’s Demon. That’s right—one of the greatest scientists of all time created a Demon.

And this is what his Demon did.

Maxwell imagined a sealed box full of gas (much like our balloon) that is divided into two compartments connected by a very small door. Sitting next to the door is a demon with the power to see individual molecules. Whenever the demon sees a molecule zipping about at great speed (high-energy molecules are what make things feel hot) about to hit the door, he opens the door and lets the molecule pass into the other compartment. In a similar fashion, whenever he sees a molecule dragging by, barely moving (low-energy molecules are what make things feel cold) in the compartment that he just let the hot molecule zip into, he opens the door and lets it into the other compartment. After a while one compartment holds all the slow-moving molecules, while the other compartment holds all the fast-moving molecules.

Wait a few moments and something magical happens.

One side of the box starts to grow icicles, while the other side of the box glows red from heat. Has this behavior ever been observed? Have you ever watched a box grow icicles from one side and burst into flames on the other?

I doubt it.

And the reason should be obvious—you don’t have access to a Maxwell’s Demon. They are tough to control, no doubt about it. Scientists have been trying to build one of these little beasts for the last century and a half without much luck, though in the last few years they have had some success building them to operate in very small boxes, such as you might find in the microscopic corners of integrated circuits.

But in this case you don’t need to build one.

Because one already exists—Piper’s powers obviously flow from a Maxwell’s Demon over which she has control. Now while Piper can use her Maxwell’s Demon to explode some evil demon, or encase a witch in ice, to the scientific mind it is obvious that Piper has not even scratched the surface of the inherent powers of a Maxwell’s Demon.

But a scientist can show her the way.

Consider first the classical operation of Maxwell’s Demon. He works best when shoving hot molecules in one direction and pushing cold molecules in the opposite direction. Think about Piper as she faces down a demon, attempting to use Molecular Combustion to blow it up. She could get so much more bang for her buck if she played to the strength of Maxwell’s Demon. Rather than having it just try to stuff fast-moving molecules in the vicinity of her target, she should also have it remove slow-moving molecules and direct them toward a second target.

Two for the price of one.

Take a standard demon, and have Piper’s Maxwell’s Demon concentrate every fast-moving molecule in its head and every slow-moving molecule in its chest. Faster than you can say presto, its head will explode, and its frozen chest will shatter into infinite pieces from the shock of the exploding head. Or, if facing two demons, one can be made to explode and the other frozen and then shattered. Yin and yang. For every action there is an opposite and equal reaction. This is science pure and simple. Such an approach would be so much more efficient, requiring far less strain on Piper and probably allowing her to use her powers over much greater areas.

But that is just the tip of the iceberg.

The essence of Maxwell’s Demon is that it can control the positioning of individual molecules. Here is a fun trick: Air is a gas. Like any gas, if you get it cold enough it will turn to a liquid, and if you get it even colder it will turn into a solid. Now, levitation is a handy thing and Phoebe has the power to use it. But Piper could make her own sort of levitation. She could use her Maxwell’s Demon to place the most frigid air molecules right in front of her, actually freezing the air to assemble a solid staircase. Piper could then literally walk on air. Might not be levitation in the conventional witch sense, but it would certainly get the job done.

The positioning of molecules does not have to be restricted to selectively moving only the hot and cold ones about. Maxwell’s Demon could also target the type of air molecules he is using. Air is composed primarily of nitrogen and oxygen molecules, but also traces of carbon dioxide, neon, argon, water vapor and a whole host of various polluting gases (like carbon monoxide, nitrogen oxide and ozone). If you assemble these different molecules in to thin sheets and shine a light at it, the light can be bent as it passes through or even reflected (all described through the use of Maxwell’s equations) depending on the thickness of the sheets of molecules and the distance between each stack. The ability to bend and reflect light would allow Piper to wrap herself in a cloak of specially aligned air molecules, making her invisible or even transferring her image to a different location. Now that would be a mighty handy ability to have when trying to sneak up on a demon.

Further consideration of Maxwell’s Demon would lead one to believe that, if the Demon can manipulate a gas molecule, then it should be able to grab on to that molecule and have some fun and games with it. An oxygen molecule actually consists of two oxygen atoms tied together with a chemical bond. This bond can be broken by adding a dab of energy. Now we know that Maxwell’s Demon is a master of moving energy about, so it should have no problem breaking a bond between atoms.

This opens up a whole new range of powers.

Everything is constructed of atoms, and the atoms in a particular object are held in place and locked together because of the bonds between them. Piper should be able to command Maxwell’s Demon to sever any bond between atoms she desires. Imagine a speeding car is hurtling down the street at Piper. While she could apply the powers of Maxwell’s Demon in a conventional manner, turning the left half of the car into an exploding fireball and the right half into a chunk of frozen steel and plastic, she might still be crushed by the oncoming debris. So why not just use Maxwell’s Demon to sever all the bonds down the center of the car, causing it to collapse in half—with the two halves then falling to either side, missing Piper as they rush by?

With a wave of her hands, she could cut anything. And in a similar fashion she could use Maxwell’s Demon to bond atoms together. Fighting a horde of rampaging vampires? No problem. Simply attach atomic bonds between their feet and the street and they’d be stuck, literally glued there, unable to escape and waiting for the sun to rise.

The ability to break or attach bonds would also open up another whole realm of possibilities in the area of health. Diseases generally fall into two categories: those caused by bacteria or viruses, and those that come about because of a genetic defect in DNA. A well-trained Maxwell’s Demon could eradicate diseases occurring under both of those conditions. In the case of a viral or bacterial invader, it would be a trivial thing for a Maxwell’s Demon to locate the bugs (they’re so much larger than gas molecules) and snip a few key bonds within them—they’d be dead, and the patient cured. In the case of genetically based diseases, it would be a bit more challenging, requiring the demon to manipulate the patient at the genetic level, correcting defects in DNA by snipping out defective genes (nothing but long chains of twisted molecules), and then through molecular manipulation assemble a healthy gene to replace it. No easy task to be sure, and it might require a witch with a detailed knowledge of genomics and molecular biology to take full advantage of a Maxwell’s Demon with the ability to manipulate DNA. But once you’ve trained your Maxwell’s Demon to fool with DNA, then a person’s entire DNA could be rewritten, resulting in subtle transformations such as turning someone’s brown eyes to blue, or more major modifications such as giving someone a tail, another person’s face, enhanced mental powers or a speedier metabolism to quickly burn off those unwanted pounds.

Maxwell’s Demon could handle all of this.

But with a little training it could do even more.

Piper could train her Maxwell’s Demon to go nuclear.

Now, because Maxwell’s Demon can access molecules and atoms, it would be no problem for it to seek out some very specific atoms—say those especially heavy varieties such as uranium atoms. While these atoms are relatively rare, the demon wouldn’t have much problem flitting about over great distances, gathering an atom here and there before returning and placing all of them in a pile.

Take a uranium atom with just the right number of neutrons and protons in its nucleus (called uranium-235 for this application), and these atoms will on occasion spontaneously decay into two smaller atoms, spit out a few neutrons and give off a big burst of energy. Those neutrons are really energetic and, if they collide with another uranium atom, can cause it to spontaneously split, throwing off more fast-moving neutrons in the process. If you can keep these uranium atoms packed together in a tight enough volume (not easy since the heat they are giving off wants to blast them apart—just like when Piper uses her thermal combustion powers to blow something up), this chain reaction of splitting atoms will result in a nuclear explosion.

Piper should be able to teach her Maxwell’s Demon to do this.

With Piper’s current limited understanding of the science behind her powers, she can at best explode a demon’s head and freeze a few objects. But if she were able to get in intimate contact with her inner Maxwell’s Demon and learn just what the possibilities are when you can control individual molecules and atoms, Piper’s powers would be almost infinite, including invisibility and pseudo-levitation, as well as the ability to tear anything apart or attach anything together, simultaneously freeze and vaporize any object, cure all diseases, alter anyone at the DNA level and, for those extreme emergencies (possibly when facing the Source of all Evil), even unleash a nuclear reaction.

This would be one powerful witch.

And then there is the final step. While atoms and molecules are small, on the order of one-billionth the size of the tip of your finger, there are objects much much smaller. Theoretical physicists believe that the fabric of the universe, what is called space-time, while over most distances (even atomic) shows no structure or texture, does in fact eventually show structure at distances that are a billion-billion-billion times smaller than that of an atom. At those dimensions space-time is a churning froth of tortured geometry. It is at those distances that wormholes are born, connecting different points in the universe together—shortcuts across normal space-time. For a witch who had mastered all the capabilities of a conventional Maxwell’s Demon, the final frontier would be to train that Demon to access the very fabric of space-time, to touch reality at those distances a billion-billion-billion times smaller than that of an atom. To be able to generate wormholes from the froth of space-time would allow a witch to open up portals between any two points in space, time or both.

Teleportation becomes trivial. Time travel is a snap.

And for the witch and Maxwell’s Demon who really wish to impress friends and throw a scare into evildoers, the application of just the right jolt of energy over those infinitesimal distances could initiate another Big Bang, the event responsible for the creation of our entire universe. Yes, such a witch could create an entirely new universe.

That would be the ultimate witch.

And it really would not take much. All that is required is an understanding of the scientific basis of magical abilities and a bit of extrapolation, plus a solid background in science, and you have the ultimate witch, one in whom magic and science have been melded together to create something that neither could have spawned alone. The key of course is for Piper to comprehend the underlying basis of her own magic, as she will only be able to fully exploit her inner Maxwell’s Demon once she understands the physics behind the manipulation of molecules, atoms and the fabric of space-time. If Piper could master the science that truly underpins her magic, then she’d find herself not only on the path of becoming the ultimate witch, but also in fulfilling the prophesy of Clarke’s third law: Any sufficiently advanced technology is indistinguishable from magic.



Robert A. Metzger is a research scientist and a science fiction and science writer. His research focuses on the technique of Molecular Beam Epitaxy, used to grow epitaxial films for high-speed electronics applications. His short fiction has appeared in most major SF magazines including: Asimov’s, Fantasy & Science Fiction and SF Age, while his 2002 novel Picoverse was a Nebula finalist, and his most recent novel Cusp was released by Ace in 2005. His science writing has appeared in Wired and Analog, and he is a contributing editor to the Science Fiction Writers of America’s Bulletin.


WILL THE REAL PHOEBE PLEASE STAND UP?



JENNIFER DUNNE





In the first season, Phoebe was the Halliwell Flake, a kooky, reckless, sex-crazed spirit in need of a higher goal and some foundation garments. But as Jennifer Dunne traces her evolution over the years, she finds that Phoebe is the most complex of the sisters, the true visionary among them.

[image: ]

I STARTED WATCHING CHARMED midway through the Phoebe-and-Cole doomed love story arc and was immediately captivated. The show’s focus on the characters’ relationships, both romantic and familial, as the basis for each episode was dramatically different from the “monster of the week” format common to other series. As a paranormal romance writer, I couldn’t resist. I wanted to know who these people were and how they’d gotten to this point in their lives. I wasn’t able to watch it regularly, however, and trying to pick up missed episodes out of order in late-night syndication only added to my confusion.

I quickly devised a series of questions that would place any episode I watched into the story landscape I was building in my mind. The answers to most of these questions—was Prue working for Bucklands or as a photographer?—did not change the essential nature of the characters (either way, Prue was a bit of an overachieving workaholic) and had no impact on my ability to enjoy the show. Even Cole’s flip-flopping between good and evil, one of the most extreme changes, didn’t alter his essential obsession with Phoebe, only the manner in which he pursued it.

The one character I could never pin down, however, was Phoebe. She went from a slacker with a series of dead-end jobs, to a “housewife” who looked after the Manor while her sisters were at work, to a diligent college student, to an advice columnist, to a student once more. In her personal life, she went from a flirtatious sex kitten to a woman consumed by a single overwhelming passion. She was the impetus for the sisters receiving their powers and becoming the Charmed Ones, as well as, in both past and future lives, the cause of witch hunts that ended in her execution. Unlike the other characters, her various incarnations seemed to lack any unifying basis.

Then I realized that her continual reinvention of herself was the constant to her character. Her sisters might have focused on success and achieving a normal life, but Phoebe’s focus was on discovering her own identity. Her efforts to modify her self-image have made her an agent of change for not only her sisters, but all the characters on the show.

From the very beginning, her search for identity has fueled the sisters’ development as the Charmed Ones. The spirit board revealed the Halliwell secret by spelling out A-T-T-I-C to Phoebe. While Prue and Piper were content with the status quo and saw no reason to follow the spirit board’s prompting, Phoebe readily answered its call. Her faith and willingness to embark upon the quest of discovery opened the attic door that had remained locked to her sisters. She was the one to find and read the Book of Shadows, invoking the spell that released the sisters’ powers and united them in the Power of Three.

Her search for identity continued to pull her sisters along for the ride. Phoebe was the first to define their new existence, stating, “We’re the protectors of the innocent. We’re known as the Charmed Ones” in the very first episode (“Something Wicca This Way Comes”). She was the first to experience her power, the first to seek out someone to save rather than merely reacting to a demon or warlock attack, the first to expand her use of the Book of Shadows to find spells for more than vanquishing and the first to write her own spell. And where her sisters worried that their powers would forever doom them to a life of isolation, never able to have families and children due to the risk of freezing them or accidentally moving them to another zip code, Phoebe set their feet firmly on the path of destiny when she reassured them that even if such a thing did happen, she would use her power of premonition to “see them, find them and bring them back safely” (“Wedding From Hell,” 1-6).

Her search for self-knowledge sometimes put her life at risk, as when she switched places with her past or future selves, or
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POWER OF THREE CAN'T VANQUISH CLOGGED DRAIN!
The Halliwells’ plumber tells all
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