Notes on Men and Molecules

John Olson and Gioia de Cari, a voice and guitar duo from New York, conceived a project to commission songs written on "science" texts.  Curious, of course, I talked with them about what they were looking for.  We began a dialogue, and a search for texts that had any connection to the world of science began.  

John and Gioia met in Berkeley as graduate students in the mid 80's.  After continuing their scientific studies at MIT, John continued his life as a guitarist while pursuing a "day job" as a scientist in cancer research.  Gioia abandoned her math career, but has recently "cashed" in on her experiences by writing and starring in a tremendously successful one-woman show entitled "Truth Values: one girl's romp through MIT's male math maze."  She has been an actress and singer since her early days at MIT and before.

After several months exploring various paths, John called saying that they had met with a friend of theirs from Cornell.  Roald Hoffmann is a Nobel prize-winning chemist, poet and survivor of the Holocaust.  I was given a website [www.roaldhoffmann.com] to explore with many of his poems and John sent a selection.  I loved the work and John and Gioia's choices, but as I read the two books that Roald sent, with frequent references to his 15 months hiding in an attic in the Ukraine form 1942-43, I felt a need to find one poem that revealed this tormented and mysterious part of his childhood.  I chose "Somewhere," which has three stanzas, each beginning: "In me are hidden constellations;" "In me is the word that slaps worlds into being;" and "In me is a buried river that washes the mother lode."  

After writing three songs, Roald sent me his new play, "Something that belongs to you."  The play juxtaposes scenes from 1943 and 1992, when the daughter of his family's protectors attempts to return his mother's wedding ring.  The occasion forces his mother and himself to confront and share with their family the terrible truths and still-intense feelings of betrayal, hate and loss as well as the irony of the ring.  Reading the play confirmed my musical and poetic choices: Roald came from a loving family that had been ripped apart by the tide of hate in the 1940's, but he was young, the images became muted but haunted him, and his successes in science, academia and in love, here in America, re-confirmed his solid commitment to life.  

The six-song-cycle begins with musical references to Roald's Eastern European roots, minor scales with augmented seconds and compound meters.  It progresses into lighter jazz harmonies, symbolic of his new homeland, in "Where shall I look for her?" and uses the image and music of "Amazing Grace" as sung by Judy Collins.  The major seventh interval plays an important role throughout the cycle, both as a clashing dissonance, and as part of sentimental jazz chords.  "Next slide, please" is a light-hearted jab at the academic world of science, but it proved the most daunting to set. The clashing dissonances and awkward melodies are intended as a technical or scientifically calculated counterpoint to, rather than a direct expression of, the inherent humor in the poem.

Somewhere: University Presses of Florida, Gainesville FL

The scientific method: Calhoun Press, Columbia College, Chicago

Men and Molecules: University Presses of Florida, Gainesville, FL

Where shall I look for her: Pembroke Magazine, Univ. of North Carolina at Pembroke, Pembroke NC

Next slide please: University Presses of Florida, Gainesville, FL

Tsunami: Truman State University Press, Kirksville, MO
SOMEWHERE
In me are hidden constellations.

Once I managed to sight one

through a lens of equations

that could be solved only

approximately.  Still,

with that imperfect rule

I taught others the electrons’

lobed motions.  I’m wrong, often,

I work this wild chemical 

garden with one old tool.

Let me show others new ways to see.

In me is the word that slaps worlds into being.

I muffled the word, but now

I let it sing a little,

watch owls and turkey

vultures.  I try to teach

the world of mitochondria

as vestigial symbiotes;

It sulks, promises to sing 

of both worlds if I let it

fly.  But what binds it, binds me.

Free the word, world in me.

In me is a buried river that washes the mother lode.

Early on, an earthquake

covered it.  The river

shifted, then filled

in with detritus, gravel,

the silt of slow seasonal

motions.  An occasional

nugget washes to the surface.

Sink a shaft to touch me, love.

THE SCIENTIFIC METHOD

Good theories

are those capable

of being disproved, Karl

Popper says. Like

that if I come

next week,

at the same time, sit

over my coffee

just exactly

there

where I looked up

and observed

you,

looking at me,

that I will find you,

again,

there,

and this time

have the courage

to smile.

Popper had this theory that hypotheses could only be falsified, never verified. The setting is some cafe, written out of seeing an interesting woman. 

MEN AND MOLECULES 

Cantilevered methyl groups, 

battered in endless anharmonic motion. 

A molecule swims, 

dispersing its functionality, 

scattering its reactive centers. 

  Not every collision, 

not every punctilious trajectory 

by which billiard-ball complexes 

arrive at their calculable meeting places 

leads to reaction. 

  Most encounters end in 

a harmless sideways swipe. 

An exchange of momentum, 

a mere deflection. 

  And so it is for us. 

The hard knock must be just right. 

The eyes need lock, and 

glimmers of intent penetrate. 

  The setting counts. 

A soft brush of mohair 

or touch of hand. 

A perfumed breeze. 

  Men (and women) are not 

   as different from molecules 

    as they think. 

 

American pronunciation of methyl is “meh’thyl” (British is more like “mee-thail”) 

WHERE SHALL I LOOK FOR HER? 

I thought she was "Amazing Grace", the way 

Judy Collins sang, but then I heard her 

done right by a black mama bustin' out 

of a white dress and I thought - there's ample 

gifts in plain melody. Another time 

I felt her reason with me, orbitals 

sashay in mirror planes' control. I got drunk 

on likenesses, reeling in one structure 

after another; in my calculus 

of similarity I made iron 

tetracarbonyl like a proton, like 

a methyl cation. Exceptions? Oh 

too many, like stripes on the tiger. So — 

wherever beauty be, she'll perch 

precariously at that edge where sym- 

metry and asymmetry contend. Then 

the summer rains came, and washed all words 

away, what's left is how sweet thy name, 

and through a screen dappled by the wind's 

old way with leaves, you, raking grass. If beauty 

ever age, she'll have your straight gray hair.

Molecular orbitals are what I work on. Orbitals are quantum mechanical equivalent of orbits, mathematical functions, or icons for them, little clover-leafed or two-lobed shapes, that describe where you are likely to find an electron around an atom. One of the things I worked on successfully is to show how the symmetry properties of orbitals (reflection in a mirror, for instance) influenced the course of chemical reactions. People say that I taught them how the orbitals make things move, how they dance. Ergo the “sashay”. I also came up with a useful mapping/likeness of several very different groupings of atoms in chemistry – iron tetracarbonyl (Fe(CO)4) and a methyl cation (CH3 plus) or a proton. “Cation” is pronounced “cat-ai-on”
      “Exceptions, there are many” is an in-phrase – in an early important book, my older coauthor insisted that we write about our theory “Exceptions. There are none” That would provoke people. I didn’t believe it, but I couldn’t resist.
      This was written about/for my wife.
NEXT SLIDE, PLEASE 

there was no question that the 

reaction worked 

but transient colors were seen 

in the slurry of sodium 

methoxide in dichloromethane 

and we got a whole lot of 

products 

for which we can't sort out the 

kinetics 

the next slide will show 

the most important part 

very rapidly 

within two minutes 

and I forgot to say on further 

warming 

we get in fact the ketone 

you can't read it on the slides 

but I refer to the structure you 

saw before 

the low temperature infrared 

spectrum 

as I say 

gives very direct evidence 

so does the NMR 

we calculated it 

throwing away the geminal 

coupling 

which is of course wrong 

there is a difference of 0.9 parts 

per million 

and it is a singlet 

and sharp 

which means two things 

either 

you're doing this NMR in excess 

methoxide 

and it's exchanging  

or 

I would hazard a guess 

that certainly in these 

nucleophilic conditions 

there could well be 

an alternative path 

to the enone you see there 

it's difficult to see 

you could monitor this quite well 

in the infrared 

I'm sorry in the NMR 

my time is up I see 

well this is a brief summary of 

our work 

not all of which 

I've had time to go into 

as much detail as I wanted 

today. 

TSUNAMI

for Maria Matos

A soliton is

a singularity

of wave

motion, an edge

traveling just

that way. We saw

one, once

filmed moving heed-

lessly cross

a platinum surface.

Solitons pass

through

each

other

unperturbed.

You are a wave.

Not standing, nor

traveling, satisfying

no equation.

You are a wave

which will not be (Fourier)

analyzed.

You are a wave; in

your eyes I sink

willingly.

Not solitons,

we can't pass through

unaltered.

So, a tsunami is a kind of soliton, a solitary wave. In normal waves in midsea objects bob up and down, but a solitary wave has the unbelievable property that when two of them “collide” they pass through each other, reforming on the other other side of the collision point. Or if one catches up with another, it passes through it. See animations on http://www.ma.hw.ac.uk/~chris/soliton2.mpg, or http://www.usf.uni-osnabrueck.de/~kbrauer/solitons/soli2.html, scroll down to end. Fourier analysis is a mathematical way of analyzing complicated waves.
      The relationship, between two scientists (they both watched that movie at a conference) was an important one, obviously. 
Of course, this is a parody of a terrible scientific talk, using “found “phrases from listening to too many of them. The meaning of the technical words is not important, though methoxide, nucleophilic, enone (pronounced approximately “ee-known”) are all terms for certain combinations of atoms in an organic molecule, or a kind of reaction (nucleophilic). NMR, for nuclear magnetic resonance” has been creatively rechristened as MRI for the public. 









