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Readers Respond to "Quantum Weirdness"
Letters to the editor from the June 2013 issue of Scientific American
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QUANTUM WEIRDNESS
In “Quantum Weirdness? It's All in Your Mind,” Hans Christian von Baeyer describes quantum Bayesianism (QBism) as a model of quantum mechanics in which the wave function exists only as a mathematical tool employed by an observer to assign his or her personal belief that a quantum system will have a particular property.
But what about the famous two-slit experiment in which the wave function of an electron interferes with the portion of itself going through the other slit? Can my belief about which slit the electron went through interfere with itself?

On supporting science journalism
If you're enjoying this article, consider supporting our award-winning journalism by subscribing. By purchasing a subscription you are helping to ensure the future of impactful stories about the discoveries and ideas shaping our world today.

Gordon Hazen
Northwestern University
Von Baeyer often employs straw men in his criticisms of frequentist probability. For instance, he cites the University of London's Marcus Appleby's example of a lottery won by the same person each week for 10 years. Appleby and von Baeyer ridicule the frequentist who would bet in this lottery in spite of the evidence that it is rigged. Their imaginary frequentist is made to assume that each draw is an independent event, while they afford themselves the luxury of suspecting dependence.
Both frequentists and Bayesians accept independence and use Bayes' law to deal with conditional probabilities. Von Baeyer fails to explore their real differences.
Zachary Miller
Fleetwood, Pa.
VON BAEYER REPLIES: Hazen is correct that the wave function for a single electron in a two-slit experiment passes through both slits. QBists agree; they differ from other interpreters of quantum mechanics in their insistence that the wave function itself resides only in the agent's mind and that it does not describe the actual path of the electron. It is a calculational device for determining the betting odds the agent should assign for the outcomes of future experiments to detect the electron and is no more substantial than the number on a laundry ticket.
The example I chose to illustrate the difference between Bayesian and frequentist probability, which Miller finds unfair, is perhaps too extreme. Consider instead a series of real coin tosses made by a real person. Ten heads in a row is rare but not unusual. How about a 100, or 1,000, or a million? There is no rational reason to suspect foul play if any of these cases occur because all are possible even under fair conditions. Yet a reasonable person would begin to smell a rat after some (implausible) number of heads. The value of that number differs from observer to observer and is therefore subjective. Frequentism makes no allowance for this normal human behavior, but Bayesianism does.

TABLE TALK
“Cracks in the Periodic Table,” by Eric Scerri, is especially interesting for three reasons: the periodic table is often regarded as the symbol of science; the article highlights the problems associated with the current classification approach, which is based on chemical properties of the elements; and, correct me if I am wrong, for the first time since its introduction in 1928, the Janet left-step periodic table is prominently displayed on the pages of a popular scientific magazine.
The periodic system has two levels of classification: a primary level, based on atomic numbers of the elements, and a secondary one, based on chemical properties. Just as imprecise atomic weights were replaced with precise atomic numbers for the primary classification, the loosely defined “chemical properties” should be replaced with more precise characteristics of the elements based on spectroscopic signatures and/or physical attributes of the atoms, such as electron orbitals. The left-step table is the first step in achieving this goal.
Valery Tsimmerman
Brookeville, Md.
Nowadays the Janet left-step table seems to be the favorite of physicists. In that chart, helium is placed above the alkaline earth elements, contrary to its usual position as a member of the noble gases family in conventional tables. It is difficult to see what the chemical similarity between helium and alkaline earth metals is, however. Despite several advantages of the left-step table when compared with the traditional one, I wonder whether adoption of the left-step formulation amounts to putting the cart of quantum mechanics before the horse of chemistry.
Martín Labarca
National Scientific and Technical Research Council and National University of Quilmes, Argentina
SCERRI REPLIES: The left-step periodic table actually has been featured in a magazine article before; I discussed it in some detail in the British magazine Education in Chemistry in 2005. One might argue, however, over how “popular” that periodical is.
Labarca's comment serves as an apt response to Tsimmerman's suggestion that the classification of the elements should be based exclusively on, say, electronic configurations. The chemistry of the elements may not be fully reducible to quantum mechanics. If electronic configurations were all that mattered, chemists, physicists and designers of the periodic table would long ago have agreed to the placing of helium among the alkaline earth metals in view of its two electrons in a shell configuration.
The article's discussion of “relativistic” electrons causing certain atoms to behave differently than their position on the periodic table was, in part, intended to illustrate why it is not safe to extrapolate based simply on the number of outer-shell electrons in any atom.

ERRONEOUS EXOPLANET
The June 1963 report of Peter van de Kamp's claim of a planet around Barnard's star—reprinted as “Intro to Exoplanets” in the 50, 100 & 150 Years Ago column, compiled by Daniel C. Schlenoff—is now widely thought to be spurious. Subsequent astronomers could not verify it using the same technique, which involves looking at photographic images to detect a wobble in the position of the star because of a putative planet. It is thought van de Kamp's measurements were subject to systematic problems because of adjustments and modifications made to the telescope that he used. The technique, known as astrometry, is a viable method to detect exoplanets, but it is not an easy one. And at present, it is well outgunned by searches based on detecting Doppler shifts.
Tom R. Marsh
Department of Physics University of Warwick, England

MEDICAL MARIJUANA
So-called medical marijuana cannot be “prescribed,” as is described by Roxanne Khamsi in “Going to Pot” [The Science of Health]. A “recommendation” can be made for it, but no prescription can be given. When licensed doctors prescribe prescription drugs, they know they have passed clinical trials that have been evaluated by the Food and Drug Administration and that their FDA approval came with suitable warnings.
The FDA can also obtain postmarketing reports of adverse effects. This is not true of medical marijuana, which is not monitored or evaluated for mold, pesticides and other toxins. It's smoker beware!
There are two FDA-approved cannabis-based drugs in the U.S.—Marinol and Cesamet—that can be prescribed. The cannabis-based drug Sativex has been approved for particular treatments in the U.K., Canada, Spain and other European countries. It is in FDA trials but has not been yet been approved in the U.S.
Fiona McGregor
San Francisco
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