The Diamond Drill
by Charles Sheffield

“If it lookslike aduck and quackslike aduck....” But how many tests are enough?

| doubt if thereisahuman being aive who said, asasmdl child, “What | want to bewhen | grow up
isatax inspector.”

That includes the Customs officid (Customs are just another form of taxation) who had just pulled me
out of linewith adiscreet, “If you wouldn't mind, Sr.”

“What's the problem?’ | had been headed for the NOTHING TO DECLARE exit.

“Your luggage. You are Dr. Purcdl, arriving from Pavonis Six?’

“I'am.” | read hisbadge. “What can | do for you, Mr. Warren?’

“Areyou aware, Sr, that theimport to Earth of diamonds, dien artifacts, and life-forms from Pavonis
Six isdrictly forbidden?’

“| did know that, yes.”

“Then what about these, Sr?’

We had entered an official chamber off the main entrance corridor. There, open on atable, lay my
suitcase. Besdeit sat alarge leather pouch, aso opened to reved abright glitter from within.

| laughed. “Oh, | seewhy you areworried.” | put my hand into the pouch and pulled out a handful of
faceted stones that seemed to catch and refract every ray of light in the room. “ These are stage jewdry,
Mr. Warren. They look much like diamonds, but they're not. | picked them up very cheaply, practicaly
for nothing. If you like, | can show you the receipt.”

“I think, Dr. Purcell, that we would rather obtain our own assurances asto their nature.” He stared at
me, but my easy confidence must have somewhat persuaded him of my innocence, because his voice was
morefriendly when he said, “I presume you would not object to our conducting our own
tests-nondestructive ones, of course.”

“Not at dl.” | quickly poured the handful of stonesthat | was holding back into the pouch and held it
out. “1 hope thiswon't take too long-1 do have appointments.”

“It will bevery quick, g, just afew minutes. We now have afully automated procedure.” He said
that with adight air of pride.

“A mechine?’

“That is correct. Thismachine.” He walked across to acompact unit maybe half ameter on aside.
“It isdesigned specifically to establish if astoneisadiamond, or some other materia.”

He emptied the pouch into ahopper on the top, and the stones vanished into the interior.

“Fascinating.” | leaned againgt the table. “If it's not some sort of trade secret, | wonder if you would
mind telling me how it works.”

“Not at al.” From histone| could tell that he was delighted to talk about his department'slatest toy.
“How much do you know about diamonds, Sir?’

“Enough to know you can't buy them for the price | paid for those stones. Oh, and if it will scratch
glass, it'sadiamond. Right?’

“Actudly, gr, that'swrong. Diamonds are the hardest things found in nature, but many other
gemstones, such as rubies and sgpphires and topazes, plus many manmade materials, will scratch glass.

Y ou would be safer to state it the other way round: If it won't scratch glass, it'snot areal diamond.”

“So | know even less about diamondsthan | thought. This machine tests hardness?’

“It does. It dso testsfor density. Diamonds have adensity of about 3.5 timesthat of water.
Zircons-avery common ‘fake diamond'-are much denser, at 4.6 and 4.7. So are rubies and sapphires at
about 4.1. Glasses are much lessdense.” “| suppose the machine tests everything for densities?’

“Indeed it does. But that's not all-colorless topazes have dmost exactly the same density as
diamonds, so we haveto consider still another test: of refractive index.”



“How much the stone bendslight?”

“Exactly. Diamonds have avery high refractive index, a 2.43, which accountsfor its brilliance.  Fake
diamond’ candidates run over awide range of refractive indices, from clear quartz at about 1.5 to zircons
at197”

“And | suppose this marvelous machine tests that, too?’

“Indeed it does. Only if astone passes all three tests-hardness, density, and refractive index-can it be
adiamond.” The machine at his side beeped gently and disgorged ahesgp of glittering sonesinto the pan
at its bottom. “And yours didn't pass al the tests. Whatever these are, they're not diamonds. | hope you
didn't pay too much for them, sir.”

“Oh, | don't think s0.” | picked up the pan and emptied its contents back into my lead-lined carrying
pouch. “Isthere anything else, Mr. Warren, or amn | freeto go?’

“That'sdl, sr. Welcometo Earth, and | hope that you enjoy your stay here.”

“I'msurel will. And | guess| won't be going near the diamond merchants.”

We both laughed. | placed the pouch containing dozens of pure diamonds back in my case, nodded
to him, and headed for the exit. The Customs staff were of course free to question me about other
matters, but human psychology being what it is, there was no chance of that. Their infalible machine had
assured them that despite the anonymoustip (provided, of course by me) Dr. Purcell was not a diamond
smuggler, so it wasremotely unlikely that he would be smuggling anything dse.

The trouble with machines, of course, isthat they do what they are built to do. They lack the human
talent for suspicion or the power to notice that, dthough a stone failed to pass dl their testsand could
therefore not be adiamond, there was gill something highly odd about the results of these particular
tests.

My diamonds had satisfied the hardness test and the refractive index test, but they had dl failed the
dengty test. Their density, rather than being 3.5, would have measured 4.1. All diamonds are pure
crystallized carbon, and these were no exception. But nothing like these diamonds had ever been
found-or made-by humans. Ordinary diamonds consist of the commonest form of carbon, carbon-12.
These were pure carbon-14, a more massive and dightly unstable isotope with a hdf-life of 5,700 years.
If the Customs Department machine had possessed a suitable test, it would have discovered that the
stones were radioactive enough to glow feebly in the dark.

| wastelling the exact truth when | said that | would not be visiting the diamond merchants. My target
isthe big indugtridists. The chance to experiment with and explore an dien artifact isworth thousands of
times as much to them as any gemstone in existence.
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