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depths required by surface waves, tem-
peratures are hundreds of degrees hotter
than shown. 
‣ Ambient mantle, from midplate geo-
physical and petrological data, is 150–
200 K hotter than assumed in thin-plate
models.1

‣ The global low-velocity zone con-
tains 1–2% melt, on average. 
‣ Thermodynamically consistent sub-
plate geotherms are subadiabatic and
300 K colder at lower mantle depths
than assumed; that makes plumes, if
they exist, useless for providing excess
temperatures.

The effects of compression, secular
cooling and anisotropy, and properly
scaled simulations eliminate mantle
plumes as an observational fact or a vi-
able physical theory.3 The physics-
based and surface-wave-based plume
alternative is simply this: Midplate
 volcanoes tap into a thick sheared
anisotropic boundary layer that is suffi-
ciently hot, fertile, large, and fixed, at
depth, to explain volcanic chains; the
layer is disrupted at ridges.3,4
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Low-energy 
tools underlie 
high-energy physics

Charles Roos (PHYSICS TODAY,
May 2012, page 10) has charged
me with naiveté in claiming that

high-energy particle physics has never
produced jobs for anyone but HEP
physicists (PHYSICS TODAY, September
2011, page 10). In support of his charge
he cites several developments stem-
ming from HEP research that have con-
tributed significantly to the economy
and to job growth.

However, Roos appears to have in-
advertently made my case for me: None
of the contributions he cites has any-
thing to do with HEP physics itself. All
are tools engineered from lower-energy
electron-volt physics, or byproduct
 results, or spinoffs. High-field and
 superconducting magnets are pure 
eV physics. Money spent on the thou-
sands of them in the Large Hadron
 Collider at CERN would have benefited
the country and the world more if the
funds had instead been spent on de -
 veloping  superconducting transmis-
sion lines to convey electricity effi-
ciently from the remote solar and wind
farms generating it to urban centers
using it.

All R&D programs generate un -
expected byproduct results or spinoffs.
That is an excellent reason for public
support of science: You always get
lagniappe—more than you paid for.
However, the unpredictability of those
results means that the expectation of
them cannot be the basis for choosing 
to support one program over another.
For example, the development of
 integrated-circuit microprocessors was
greatly speeded by NASA’s need for
 extremely lightweight computers in
triplicate for its space capsules. So the
entire computer industry—for smart-
phones, cars, washing machines, and
refrigerators—can be claimed to be a
byproduct of the space program. Mil-
lions of jobs! (Memo to NASA: Ask for
more money.)

All the jobs for which Roos credits
HEP physics are applications of eV
physics and result merely from the ex-
penditure of vast sums of money, irre-
spective of the goal for which it was
spent. They have nothing to do with
HEP physics itself.
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