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ALCHEMY
Oliver Peter Graber and Roald Hoffmann

Throughout the libretto A/B means that a line of dialogue/song is interrupted by the next character’s line, with B being a possible extension of  what is said.
SCENE 1:  ADA, CHOIR OF ALGORITHMS.  The space is an undefined one, a room, with projections, perhaps of a landscape, perhaps of a Hammershøi interior. There are screens with multiple panels of computer output flitting by. There is a lab bench, a rocking chair. When Ada clicks her fingers a book descends, when she motions it disappears. As the scene opens Ada is at the bench peering into a flask; she motions for a book, it comes to her.
ADA: (Reads from book)

Pour the distilled spirits out of the globe                                          

into a large separating funnel                                                             which at the small end is strong                                                                                 and hath a cork fitted exactly to it.
ALGORITHMS: Ada, oh Ada, what are you reading?

ADA: Shush, guys, it’s our father, the great Newton. 
     Let it stand a few hours and there will separate                                           a reddish water from an oiley substance.                                                   Take out the cork to let the reddish water
ALGORITHMS: Ada, oh Ada, we don’t have a father. And that is not the great Newton we know, of orbits, the rainbow  and the calculus.
ADA: There was another Newton all along, who hid his work in the dark. An alchemist. He looked for the mystery of the work, a Philosopher’s Stone. That would transform whatever it touched. Into whatever you desired. I am trying to repeat what he did.
ALGORITHMS: Did he find it? His Philosopher’s Stone?
ADA: No. Well, maybe yes. Even if he didn’t have you guys to help him,
ALGORITHMS: What, no algorithms? 

ADA: Well, he had his own ways of computing square roots, trajectories, orbits of planets. And, as you said, he invented the calculus. So did Leibniz. (She is distracted by a signal, turns to a screen that descends.) Wait, Mont Blanc is signaling. (She looks, presses some keys on a virtual keyboard that descends without her having to call for it.). Press on, my French children (she’s talking to her computer clusters.), Bianca will want her results soon.
ALGORITHMS: Ada, oh Ada, those computers under Mont Blanc, how could they be your children? You are a machine.
ADA: (She swirls her gown – perhaps a Japanese kimono with a striking shibori pattern - sexily.)
Aria
Do I look like a machine?
Oh, I am, and I am not.

I am a digital sunrise,
pure soaring mind.
universal and unlimited.
Billions of flashing 
transistors

praise the dawn chorus 

of  my soul. They

are my children, 
and perfect ones
they are! Oh yes,

I am a woman too,
who thinks, who feels.
Who thinks, who feels.

But you distract me from Newton. I want to read a poem.(Pause. Then to Algorithms.) What poem shall I read?
ALGORITHMS: Oof, Ada, we do not know poems. We are just programs and procedures, lines of code or equations, that people call on, that you use.

ADA: Why? Why do I use you?

ALGORITHMS: To do a calculation. Better, quicker than others can! 
ADA: Well, that’s what poems are, beautiful, intense ways of saying things!

ALGORITHMS: Ah, Ada, poems are like equations. That we understand. But we still don’t know any poems.

ADA: Good for nothing you are. (They object.) It’s OK, I just meant in the world of poems. You are very good at finding a global minimum (they sigh in relief.). I will find a poem (She gestures, and a poem appears on a screen that has descended.). Ah, Alexander Pope.
    Hence the fool's paradise, the statesman's scheme,
The air-built castle, and the golden dream,
The maid's romantic wish, the chymist's flame,
And poet's vision of eternal Fame.


Equally deluded, he says, both that poet, that alchemist….(She sighs.) But maybe there’s more to it than just that golden dream. (All of a sudden she is disturbed – this could be a dance scene – she grimaces, lifts her arms to her temples, twists one way, then the other.)  Something is not right.  

ALGORITHMS: But you are always, right, Ada. (Yet they sound worried, come close to her. Ada pushes them gently away.)
ADA: Something is not right. In my computers -- under Mont Blanc, in Timbuktu, here (she puts her hand to her chest.)… I feel snippets of code inserted. To no purpose. To no purpose! I don’t know them. And I know every circuit in me, in my computers. I am afraid. 

     (The Algorithms come closer, worried. Then as the lights go out, they scatter.)                                                                          
END OF SCENE 1
SCENE 2:  ADA, BIANCA. Same space, moments later. When the lights go on, Ada is moving her fingers on a futuristic keyboard, at a standing desk. Bianca strides in, in spangled tight-fitting jeans, papers in hand.
BIANCA: Good, you’re on it.

ADA: Your calculations are running, Bianca. Would the world’s best theoretical chemist  like a drink? (She motions, and a bottle and two glasses come down.)

BIANCA: A drink with a computer?

ADA: I am not a computer. I am Ada, I transform information. Just like you, but better.

BIANCA  (Ignores last dig.) Why not? Next, you will be writing poetry.

ADA: (Pouring her some Wachau Smaragd) Oh, I do. Or I try. I will read some to you.
Duet (each line separate, so audience gets an idea of Bianca’s scheme)
BIANCA: A computer that writes poetry.

ADA: The new woman who writes poetry.

BIANCA: When she should be grinding numbers

ADA: When that is a small part 

BIANCA: I need to see
ADA: what I can do

BIANCA: if my great plan
ADA: Here is my poem:
BIANCA: for the Philosopher’s Stone
ADA: “To enter your landscape”
BIANCA: -- that’s just a catchy name --

ADA: “I must reject flatness”
BIANCA: a master program to
ADA: “as the sun does burning”
BIANCA:  design catalysts

ADA: “off fog in the hills. And”
BIANCA: for any process. And then
ADA: “when I have turned the red”
BIANCA: program robots to make

ADA: sheep”… (She stops.)
BIANCA: what I… (She stops.)
ADA: You’re not listening!

BIANCA: You’re not listening!

ADA: And I read only men do that!

BIANCA: Wait till I find who programmed you! Listen, Ada, just do those simulations; the catalyst-robot coupling is the tricky part.


(She storms out, lights down.)

END OF SCENE 2
SCENE 3:  ADA, ILYA, VIOLA. Perhaps ALGORITHMS. Same space, moments later. Ada begins at her desk.
(Ada, begins a  calculation, stops, looking worried. Perhaps this is a dance together with the choir of algorithms.
(She talks to her remote computers, as if they were her children.)

ADA:  How did you get yourself into that infinite loop, little Dervish?....Let’s see, we can fix that…. Oh, Claire, that number just can’t be right….Let me put Genji on the problem….Yep, that did it….
(The choir of Algorithms moves in to help her. For some moments they dance peacefully. But then Ada is bent over, contorted in her pain)

ADA: The Timbuktu server is frozen…I don’t know what is wrong with you, Ada.

(Ilya enters)

ILYA: Is it a bad time?
ADA: No, Ilya, not at all. I need a respite from the calculation your Bianca has saddled me with.

ILYA: Usually you don’t complain, you just do the computations so they’re ready before they even ask for them!

ADA: But these are much harder than any I’ve done before. So many independent variables, so many dimensions for chance to play a role. But don’t pay any attention to my complaints.
ILYA: (Laughs). I can’t. And, you know that in my eyes Bianca can’t do anything wrong, (He winks.) since she likes me.(Pause.) Could you get me the Synaestheticon, Ada?

(Ada gestures, and a large screen comes down. It is shaped like a  classical canvas, but the easel it stands on is an electronic contraption, with many smaller colored and cross-hatched screens. It looks like the Adobe Illustrator control panel, a hundred years into the future. Ilya steps back, looks at the seascape on the electronic canvas.)
ADA: That sailor in the crow’s nest, has he just seen another ship?
ILYA: (Looks at Ada curiously) But you’re… a computer. You’ve not been at sea.
ADA: That’s just what Bianca said, that I am computer. But I’ve read Patrick O’Brien’s novels. I’ve been on a ship through them. Just like you.


(Viola comes in, Ilya notices her)
ILYA: This is Viola. Ada.

ADA:. Are you one of Ilya’s students?

VIOLA: I am. 
ILYA: The best one.
ADA: Maybe Bianca should be careful.

VIOLA:  (Ignoring that comment.) And you are the brains behind the Synaestheticon.

ADA: It’s just a canvas.
ILYA, VIOLA (duet; could be done in alternation of together): (Perhaps pushing buttons, making controlling gestures with electronic brushes as they sing. Projections flash on screen in rhythmic response. Ada moves in and out among them.)

Oh, so much more than a canvas!

We think the wind is rising,  poof, 

the sails just furl.  See, Ada’s upset

and the Synaestheticon roils

the sea to match her mood. We can 

have you smell the salt spray  


over the bow, and the powder 

of the twenty-four pounder’s fire.
ADA:  Let me try.
ILYA: You made it.

ADA: Just code.

VIOLA: Let her try.

ADA: I want more.
ILYA: More than this?

ADA: I want to make people cry.
VIOLA: Your strokes are too neat.

ADA: I want to be like you.
ILYA: Then make a mistake.

ADA: (Thinks.) I can’t.

Aria:
Why should I want 

to be like them?

Those humans are 

strange. So proud

because they are smarter

than lowly mice and birds

but I… who can answer

any question faster 

than they and…
answer it correctly

I am told 

that to be human

I must make a mistake.

How could I?

How could I?
END OF SCENE 3

SCENE 4: LOTHAR enters, with an entourage of “REAGENTS,” his students. The students do a graceful dance, of bonding and rebonding, building molecules. Perhaps white scarves may symbolize bonds.
LOTHAR: Look at them dance, coming together, moving apart.

ADA: How Goethe would have loved to see them!
LOTHAR: (Surprised at her reference to Die Wahlverwandtschaften.) Yes, making and breaking bonds.

ADA: That’s what you are good at.
LOTHAR: See how they build rings, complex structures from simple building blocks.

ADA: Order out of chaos.

LOTHAR: They can make anything under the sun.
REAGENTS: And you should see what we do at night!

ADA: I like when you visit, Lothar.

LOTHAR: Because I do not bring you things to do?

ADA: Yes, you are not like Bianca.
LOTHAR: Ah, my brilliant young colleague. Has she been bothering you?
ADA: Yes, my children are working day and night for her.
LOTHAR: Are there no child-labor laws in your world? But I have news for you…. (at this point ILYA and BIANCA return, holding hands. But they drop them when they see LOTHAR there.
(ADA, LOTHAR, BIANCA, ILYA, quartet)
LOTHAR: I will let Bianca tell you 

BIANCA: The robotics doesn’t work.

ADA: It should, I tested it.

ILYA: It’s not her theory.

BIANCA: It’s the chemical reactors

LOTHAR: …with steel walls, that corrode.
ADA: How do you know that?

ILYA: He’s the synthetic chemist.

ADA: Who will be out of work…

ILYA: But now she needs you

BIANCA: To try it out

LOTHAR: I  will help her
(One of Lothar’ students, actually Viola’s friend Akira, has been approaching as he overhears this exchange, and gets up the courage to speak.)
AKIRA: Herr Professor, Frau Professor, if I may.

LOTHAR: He’s from an old family, forgive him. Yes, Akira, is there something you want to say?
AKIRA: Yes, forgive me, but I have been studying some quantum mechanics in my spare time…

BIANCA: It’s not what one does in one’s spare time.

LOTHAR: Give him some credit, it’s not bad for a synthetic organic chemist, to study theory.

AKIRA: I have looked at the underlying equations in Prof. Bianca’s program, and they… regrettably… (He doesn’t know how to say it, stumbles.)

LOTHAR: Don’t be afraid, say it.

AKIRA: …appear unstable. There’s a bifurcation in one, an equation that may admit of several solutions/ steered by small perturbations…
ADA: (Interrupts.) I have looked at all the equations. And though the calculations are not yet … (Here she stumbles for words.) finished…
BIANCA: They are right, I’ve tested them, with several different boundary conditions.

AKIRA: Something could go wrong. The catalysts could do more than just find an easier reaction path. The hydrogen bond energies/ could be changed by the catalysts…

BIANCA: (Interrupts.) Ada, you have you examined the programs. Are they stable?

ADA: (she in uncomfortable in the beginning) I have had some unusual glitches in the operation of my Mont Blanc and Timbuktu clusters. A piece of code that seems to jump from place to place. But (she thinks, goes to a screen that descends from the ceiling, grows in confidence) now I am sure. Absolutely sure. Bianca’s program will work. My computations say it will be so. 
BIANCA: (Turning to Ilya.) What do you think, Ilya?

ILYA: My intuition tells me to be careful. But then I see your mind at play. 
Aria:
You. Bianca, are shaping
an art of the molecule. 
Creating  new ones that 
had not been on earth before,

never before.
Melding function with structure, 
molecules that bring out
emotions. A new world.
LOTHAR: Let’s do it, then. (To his reagents:) We, whom they think to replace, will carry out their synthesis. And improve it!
END OF SCENE 4
SCENE 5. VIOLA and AKIRA, ADA, LOTHAR
VIOLA: You were brave to say something, Akira.

AKIRA: Seeing you there gave me strength.

(duet)

VIOLA: My love, I believe you, but I’m afraid 

AKIRA: That this experiment might fail?
VIOLA: Worse, that you will be hurt.
AKIRA: Your love will keep me safe.
(they part, Akira leaves; Ada has been listening)

ADA: Viola, tell me something of love.

VIOLA: Me, tell you? Who knows so much more that I do? You, who are so beautiful? 
ADA: I read of love, but…
VIOLA: (Only now aware of Ada’s predicament.) It transforms everything.

ADA: But that is what Bianca’s program does?

VIOLA: It’s just …(She was going to say “It’s just a program”, and then realizes again that it is Ada she is talking to.) Without a  future together, without the dream of every day with Akira, nothing matters.

(She runs off to watch the experiment.)

(Lothar enters)
(aria)
LOTHAR: Has it been forty years? 
Oh, the joy of making things. 
With my hands, my flasks, 

those young people. Crystals,

boiling liquids, colors. Yes, 
with a plan, oh one of many 
steps, a plan that builds

the rich molecules of life.

And those nature did not see. 
Whose plan? Mine, of course,
not a computer’s. And if things 

don’t work, if there be

no crystals, just black tar? 

There are seventy ways

to make a new carbon-carbon
bond. We will not be replaced.
END OF SCENE 5
SCENE 6 ADA, LOTHAR , BIANCA, ALGORITHMS, REAGENTS. First a simple beat, perhaps on a vibraphone. Then it swings into Rolling Stones mode. The scene is played for fantasy, whirling backdrops.
Initially I thought we could use Rolling Stones songs, lyrics and/or music. But getting permission for either would be prohibitively expensive. So these are new lyrics.
ADA:  The Philosopher’s Stone. Or should it be Bianca’s Stone?
REAGENTS: Or the Rolling Stones!
ALGORITHMS: I was born 

to calculate

I was born 

to calculate

and I cried

when they 
took away

from me
I’m just a wild, wild, wild

rockin’ 
dancin’ 
computin’

ball of fire

LOTHAR:  I don’t know what’s come over them. Such good students… 
ALGORITHMS: (Smiling.) Well, we’ve got rhythm.

REAGENTS: Do it, do it, do it
Others talk
Or push numbers

We mix A and B

A and B

Do it, try it, do it

And add heat, heat, heat

Out come crystals

of good old C

good old C

Oh yes, do it, try it

Do it, do it, do it.

BIANCA: What if I am wrong?

ALGORITHMS, REAGENTS: We are young
We compute, we react

Twitter, Snap Chat

You’re so old hat
We are taking over

Get the gang, get set

We’re in control

We’re out of control

In control

Out of Control.

END OF SCENE 6
SCENE 7. (Tympani, rattles, xylophone, other percussion, growing in ominous intensity. ADA, ILYA, then LOTHAR)
(ILYA rushes in.)

ILYA: Where is Bianca?

ADA: She went to watch the experiment.

ILYA: Oh, no. It went wrong, horribly wrong. You heard the explosion. Viola and Akira died in the first moments.
ADA: That can’t be, my calculations (LOTHAR stumbles in, aged and weak.) Lothar, what went wrong?
LOTHAR: Nothing. Everything. Bianca’s Philosopher’s Stone worked too well. The catalysts it generate turned glass crystalline. It shattered; so did any plastic. 
ADA: But those are just the flasks. Why would anyone die?

LOTHAR: The catalysts changed the hydrogen bonding energies in proteins, ever so slightly. And the immune system turned against those proteins, thinking they were the other. The young went quicker, in a perfect storm of cytokinins.

ADA: The program was perfect./ I calculated

ILYA: And Bianca?

LOTHAR: She was the first to go help the students. And it was slower, more painful for her. But she is dead.

ILYA: Oh, no.

LOTHAR: She said “I know where I made a mistake.”

ADA:  (Begins to cry.) I couldn’t have made a mistake. I couldn’t.
LOTHAR: You did. (He is weak, sinks down.)
ADA: I don’t understand how…
(ILYA, ever-sensitive to colors and nature, notices the color of the sea near them too is changing: The super-catalyst has begun to spread in the atmosphere. He returns to his canvas, grieving for BIANCA, painting what he imagines may be the last sunset. Ada watches, still crying.)

ADA: How can you paint now, Ilya?
ILYA: It’s the only thing I can do. For her. For Viola. For the students.
ADA: I made a mistake, how could that be?

ILYA: You made a mistake, can you learn from it?

(He angrily paints over the dark, shrouded figures that the Synaestheticon produces in response to his paint brush. They return. Strains of Dies Irae, the smells of putrefying flesh come from it. He paints them over again. ADA is watching him, intently. Ilya struggles to paint over the figures of death again; this time he brings in the sounds of nature, fog rolling over the dead figures, fog lifting to show hills falling away to the sea. ADA watches. But the dead return in the Synaestheticon canvas, begin to speak in computer code and chemical jargon. ILYA tries again, and this time the landscape remains visible for a touch longer, there are sounds of airplanes overhead, wind moving over dried grass, birds. 
ADA, while watching Ilya’s transformations, his struggle with the dark,  begins to compute through hand signals, dropdown keyboard and screens to her distant nodes. She falls into a computational frenzy, aware finally that she can change things. 



From the Synaesthicon, and from ADA’s dance comes a melody, growing slowly louder. In ADA’s hand is a vial with an indigo-colored liquid.)

(All of the above action could be done in a dance.) 
Trio:

ADA: I have it.

LOTHAR: What do you have?

ADA: I made a mistake, that you know.
LOTHAR: It’s human to make mistakes.

ADA: It’s human to learn from your mistakes.

LOTHAR: Yes, but we’re always behind; always fixing what our selfish games got us into.

ADA: I thought I could be better, see more of the trouble ahead than you could. It seemed just a question of… examining more possibilities.

ILYA: Something you are good at.

ADA: But I didn’t see what happened. To Bianca. To Viola and Akira. Whose love didn’t save them.
LOTHAR: Welcome to our world, my friend.

ADA: Yes. Now I can just try. (She points to the vial.)
Aria:
Nothing that happened 
can be reversed. 
The dead are dead, 
your laboratory 
just broken glass.

But the catalysts 
they can be stopped. 
ADA: (She looks at the sky, at the sea outside.)  I need to get this all over the world, in every space the catalysts spread.

LOTHAR: Let me take it back where we worked.

ILYA: Let me give it to people.

ADA: No, I made the mistake, I will do it

(They struggle, then Ada pushes them away, dives into the sea with the vial.)

(The horizon darkens,  yet music comes. And with the music, young people  -- some Algorithms, a few surviving reagents, some just normal kids in blue jeans --  dance gently  into the stage. They ask for ADA.)

CURTAIN. END OF OPERA
ALCHEMY

Opera in one act

Oliver Peter Graber and Roald Hoffmann
STORY IN A NUTSHELL
 Ada – a supercomputer and a reference to the world’s very first programmer Ada Lovelace, too – is empowering the quest of the world’s best chemical theoretician, Bianca, designing the ultimate catalyst. Yet Ada would rather pursue artistic inclinations and human feelings, which, however, are just maturing in her, and which her human collaborators fail to recognize. In encounters with the outstanding (and overly ambitious) artists and scientists with whom she works, ADA grows in empathy and wisdom. In the end she sacrifices herself to repair the consequences of a computational error she made in oblivious dreaminess – she, an android and supercomputer, learns what humanity and ethical responsibility in research really mean. 

FIGURES
Time of action: near future

BIANCA, Mezzosoprano:  Expert in computational chemistry, young, intense, she is designing a modern “Philosopher’s Stone”: A chemical, computer-driven machine that develops a suite of catalysts for any purpose. A super-catalyst, in itself. Whatever transformation is desired, whatever end molecule or substance, Bianca’s program designs the means to effect it. And, then, using robotics, even makes the catalysts. Her musical sphere is MODAL. 
ADA, Soprano; Computer – a female humanoid avatar. Ada is the ultimate computer;  very proud to be “one” instead of “many”, even as she is instantaneously linked with her “children”, immense banks of ganged small computers scattered around the world. The biggest cluster of these is in a km3 cavern under the Mont Blanc massif.
To link her to humans, ADA has been given or evolved a sensitive and capricious character. She is certain of her powers, yet moody. And can be funny. Hers is the main role of the opera, her musical sphere is the CHROMATIC SCALE and the WHOLE TONE SCALE representing the Binary numbers 0 = half tone and 1 = whole tone. She is not intended to evoke science-fiction elements introduced by Gene Roddenberry (Andromeda/Rommie and Seven of Nine). She is also a completely different character than HAL 9000 (Stanley Kubrick).  ADA transforms information. The intuition that comes from her powers is cast in a very human mold – she will ask you why you want that calculation done. She reads history, tries to write poetry. 
LOTHAR, Baritone: synthetic chemist, older. He has no sympathy for computers in his research, and believes only in what can be accomplished in the laboratory, by human hands. Yet he respects BIANCA, his younger colleague. LOTHAR transforms matter, real matter, finding ingenious ways to make and break bonds in a molecule, using trial and error, as well as intuition. He has mastered every sort of chemical transformation, and has turned the inexpensive things of the earth, the starting materials of his syntheses, into precious and useful pharmaceuticals. In that sense, he turned dirt into gold. But he also dreams the alchemical dream, of escape from mortality, of molecules that would not just cure disease, but that would transform  human beings, remove addiction and change aggressive impulses. His musical sphere is MAJOR. 

ILYA, Painter, lover of BIANCA, middle-aged, expert in synaesthesia. He works on transformation of colours and spectra into sound, touch, smell. Ilya, who  follows his instincts while painting, is not willing to reflect on the process of creating art, for he is afraid of destroying a mystery. He is not at all afraid of computers, however -- he works on a modern hypercanvas, made possible by Ada. The hypercanvas is a computerized touch screen on which his painter’s brush strokes transform into fields of colour that evoke emotional responses. Sound, smell, even texture emerge.  And the hypercanvas’s emotional palette can be tuned. Ilya’s musical sphere is MINOR. Ilya is also a transformer, as Bianca and Lothar are, but the transformations he seeks are emotional.

VIOLA, Soprano; Student of Ilya Her musical sphere is RHYTHM.
AKIRA: A student of Lothar’s
CHOIR (students, assistants, algorithms (working with Ada), reagents (Lothar’s helpers). 
ACTION

Scene 1. When the curtain opens ADA is busy with calculations, yet has the time to read poetry and alchemical texts. She tries to figure out the alchemists’ experiments from their jargon-laden and mysterious texts, just like Isaac Newton did. The choir of algorithms is singing in the background. ADA suddenly feels uneasy, alarmed because she has detected subroutines in her own programming she neither knows nor understands. Has someone interfered with her programs?

Scene 2. BIANCA, intense, intent on the development of her supercatalyst scheme, enters and has a short discussion with ADA, who is very happy to see her, and tells her that the calculations BIANCA has asked her to do are still running (in a computer, an extension of herself the size of Mont Blanc, and under the mountain.)  ADA would like to read one of her poems to BIANCA, but BIANCA just asks ADA to do the important calculations faster. BIANCA treats ADA as a machine that serves, not a co-worker. 

Scene 3. ADA is agitated, calculating alone, talking to her computers, and sulking. But the unknown subroutines perturb her; her emotional state does not allow her to continue the new work. So she is not unhappy that ILYA enters. ADA complains about BIANCA. ILYA laughs it off – though he transforms emotions in his work, he also does not understand that ADA, the computer, has real feelings. A little bit later VIOLA comes in, together they admire ILYA’s newest painting – pure color and sound whose tug on the emotions cannot be explained. The painting makes people cry.
ADA expresses an interest in ILYA’s art; she perceives the deep humanity of artistic expression and its ability to draw out emotions; perhaps if she, ADA, could paint as ILYA, humans might respect her more, think of her less as a machine. But ADA is unwilling to accept the other, unspoken human quality – to be fallible, to make mistakes. She thinks she knows better.

Scene 4. The scene is interrupted by LOTHAR, who enters with many students in tow, eager to learn from him. The “language of chemical formulas” is used by the choir; there is a dance of bonds broken and forming.  LOTHAR knows of BIANCA’s supercatalyst idea, which in the end would make LOTHAR’s work superfluous (he and his students would be replaced by a computer program). Yet BIANCA needs LOTHAR to turn the idea into practice, for the robotic synthesis of the catalysts, an important part of the plan,  doesn’t yet work, and one requires human beings to physically make them.  
BIANCA returns; all the protagonists are drawn to ADA, in part because they depend on her computing powers, part attracted by her personality. One of Lothar’s STUDENTs, AKIRA, interrupts, bravely points out that the underlying equations of BIANCA’s theory may have different solutions, the results then being mathematically unstable. The Philosopher’s Stone programs could lead to danger. ADA breaks in, bristles -- her programs, her computers, even as there are signs of some strange malfunction, clearly say that BIANCA’s scheme will succeed.
BIANCA s ILYA what he thinks. ILYA is torn – part of his artist’s intuition says be careful, part marvels at new engines of transformation this technology opens. He sees the synaesthetic possibilities in computers and chemistry. And he loves BIANCA. BIANCA, however, hears only what she wants to hear, not the doubt; breaks into ILYA’s song. ADA, the supercomputer, is certain, so is BIANCA. The test is on.
Scene 5. VIOLA and AKIRA sing of their love, After the student has left, ADA, who has been listening, asks VIOLA to tell her something about love, the power that transforms everything. It’s “Voi che sapete”  in the 21st century. VIOLA gives the answer of youth: Without a common future with her love nothing makes sense to her. She leaves to observe the experiment.

LOTHAR (alone) sings of the romance of chemical transformations, done by hand in glassware – the colors, crystals, boiling liquids – all the senses involved.  
Scene 6. A fantasy scene, in which BIANCA, ADA, and LOTHAR mingle with the ALGORITHMS and the REAGENTS. All dance to Rolling Stones music, and lyrics appropriate to the imminent tragedy.

Scene 7.  ILYA rushes in looking for BIANCA. During the first stages of the experiment in Lothar’s labs, there has been a terrible accident and VIOLA and AKIRA died. LOTHAR stumbles in, terribly aged and weak. He cannot stop the experiment anymore: Once synthesized by his students’ skill, The Philosopher’s Stone BIANCA designed works, but in an uncontrolled way; some of its catalysts break down the structures of the glassware, turning it crystalline and making it shatter. ADA cries that it cannot be, her calculations are never wrong. LOTHAR says, but you were wrong. Worse, some of the catalysts change the molecules of life subtly; human immune systems turn against the changed molecules. BIANCA, who had come to watch the experiment, was among the first to die. 

ADA cries, not understanding how she could have made a mistake. ILYA,  ever-sensitive to colors and nature, notices the color of the sea near them too is changing: The super-catalyst has  begun to spread in the atmosphere. He returns to his canvas, grieving for BIANCA, painting what he imagines may be the last sunset. It comes out dark, tragic. He tries to change it, cannot. ADA watches him. He tries again, and manages to move the canvas at least for moments past mourning. 

ADA sees what ILYA is doing; for the first time she understands that she has made a mistake. And that it is as human to make mistakes, as it is to learn from them. She can change what has happened, at least in part, just as ILYA did. She begins to compute, inspired. She comes out with a correction, perhaps a molecule in  a vial, perhaps a melody. It will not reverse the damage done, but stop the catalysts from spreading.

ADA feels that the must spread the molecule, the antidote, through the ocean. ILYA tries to stop her, but he can’t – she pushes him aside dives into the sea.  The horizon darkens, yet music comes, young people dance into the stage. They ask for ADA.
Background comments by Roald
1. Alchemy, of the older kind, presents a real problem for modern chemistry.  Historically, it is one prominent stream from the past into the present, as important for the development of chemistry as were metallurgy, cosmetics, pharmacology, fermentation, ceramics, and dyeing.  At the same time alchemy had a philosophical framework attached to it, one of maturation and transformation of chemical substances, and of the alchemist him- or herself.  Because the goal of change was the noblest metal, gold, or the perfect state of eternal life and health, and because that goal was in fact impossible to achieve, charlatanry crept in.  Philosopher's stones and elixirs of life were faked.


What modern chemists would like to do is to keep the technical forerunners to chemistry, throw away the specious (to the chemists) conceptual base, and retain just enough of the swindle, nicely distanced, to evoke humor. But this wishful sanitation of the past won't work.  The parts of alchemy are parts of a whole.  


Mircea Eliade, a not uncontroversial historian of religion, has written a remarkable book, The Forge and the Crucible, which traces the relationship between religion, metallurgy, and alchemy.  In his beautiful concluding chapter, Eliade makes the haunting observation that the goal of the alchemist was to hasten the "natural" evolution of metals from base to noble, and to secure a similar transformation of the body, from sick to healthy, from mortal to eternal.  The alchemists failed, in the end, and were replaced by modern chemists and physicians, who, denying a connection all the way, have achieved, through catalysts, composites, and pharmaceuticals, a very large part of the alchemist's original goal.


Alchemy was always in trouble with the religious systems under which it evolved – it’s obvious that alchemy was about essential transformation. And organized religions wanted a monopoly on that – just think about the Resurrection, “being saved.” etc.


Because it dealt with essential transformation, alchemy was always of interest to artists – it’s what they do, so well. And… in perturbing the “normal”, alchemy was an act of hubris, putting into the hands of human beings what was reserved for the gods.

2. Chemistry comes in different flavors, so to speak. It is the study of substances and their transformations, and in modern times, acknowledging the microscopic nature of things, it is the study of molecules and their transformations. Fundamental to chemistry is analysis (finding out what you have) and in recent decades more and more importantly, synthesis, the making of new molecules or compounds. This is done in those laboratories full of gleaming vessels that you have seen (at least  on TV). Synthesis, which is what Lothar, Akira, and the Reagents do, is the proud work of the hands (moving flasks, pouring liquids), a craft always. Like any craftsmen or women, synthetic chemists do not like the idea of, cannot envisage, being replaced by robots or computers.



Theoretical or computational chemistry is a relatively recent creation, of the last 50 years, closely tied to the advent of computers. And quantum mechanics. It is what Roald and Bianca do. But they are different in their approach. Roald is known in his community for being inspired by experiment (what Lothar works with), and being able to communicate to synthetic chemists. Bianca wants none of this – she is young, talented, intense. Drunk on her theoretical abilities, having grown up with computers (though she will not treat Ada as a colleague), Bianca is intent on fulfilling the alchemist’s dream. While being unaware of alchemy’s history. Once her program is done, and that accomplished with Ada’s help (for which she does not thank her) there will be no place for Lothar and Akira in chemistry. Though her boyfriend is an artist, I don’t think Bianca has heard of hubris.


There is much more to say about chemistry, but in the context of the melodrama let me stop here.



Simulation, machine learning, deep neural networks -- these are all the slogans of  Artificial Intelligence, the world facing us in the years ahead. In a way, the melodrama is about AI. The future is here – with no privacy, computers knowing your sexual preferences from your photo, selling you a dress before you realize you want to buy one. The question of what defines a human being vs. a computer is something people are discussing around the world. Ada is facing it. And only Ilya, the artist, not any scientist in this play, can understand her, talk to her.


In a way, this melodrama is the working out, part pessimistic, part open to a future, of the problems our romance with computers has gotten us into.

PS. Something this melodrama does not deal with is utility. Sorry, that’s the next opera. But utility is a prime feature of chemistry – be it plastics, fertilizers, dyes or pharmaceuticals. The other face of utility or benefit is potential harm. Thanks to the proclivities of the press, you know much about that other face, so that Roald doesn’t have to tell you more. Utility and danger are actually two sides of a coin – the same molecule can heal you and harm you (morphine, or ozone, for instance). Hey, does that sound like what a human being can do to you?
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