1. Even my most private and personal reflection are entangled with the perspectives and voices
of different people, be it those who agree with me, those who criticize, or those who praise me.
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2. The 17th-century French philosopher believed that a human being was essentially self-
contained and self-sufficient; an inherently rational, mind-bound subject, who ought to encounter
the world outside her head with skepticism. While Descartes didn't single-handedly create the
modern mind, he went a long way towards defining its contours.
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3. He wanted to find a stable point of view from which to look on the world without relying on
God-decreed wisdoms; a place from which he could discern the permanent structures beneath the
changeable phenomena of nature. But Descartes believed that there was a trade-off between certainty
and a kind of social, worldly richness.
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4. But even then, the investigation often presumes that a collective of Cartesian subjects are the
real focus of the enquiry, not selves that co-evolve with others over time.
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5. Genovese's murder had to be seen against a backdrop in which violence against women was
not taken seriously, Cherry said, and in which people were reluctant to step into what might have
been a domestic dispute.
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6. Think of that luminous moment when a poet captures something you'd felt but had never
articulated; or when you'd struggled to summarize your thoughts, but they crystallized in
conversation with a friend.
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7. By contrast, "dialogical" theories brought to life in experiments such as Lisa Freund's "doll
house study" from 1990, emphasize interactions between the child and the adult who can provide
"scaffolding" for how she understands the world.
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8. But for the most part, scientific psychology is only too willing to adopt individualistic
Cartesian assumptions that cut away the webbing that ties the self to others.
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9. According to the lieutenant governor, Thomas Stamford Bingley Raffles, to whom
volcanologists are indebted for his accounts of the eruption, the detonation was so loud that it was

mistaken across Java for cannon fire, causing consternation among the British troops, which had



ousted the Dutch and French forces just a few years earlier.
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10. In addition to the ash, an estimated 200 million tonnes of microscopic sulphur particles
pumped into the stratosphere, spread outwards from Sumbawa to form a giant aerosol veil that
enclosed the planet and acted as a block to incoming sunlight.
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11. Such was the degree of breakdown of food supply that economic historian John Post has
called the episode "the last, great subsistence crisis in the Western world."
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12. Should the European harvest fail, so the thinking goes, we can always buy our food from
elsewhere.
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13. The very interconnectedness of world markets may, however, make things worse - the
collapse of food production across Europe, parts of North America and perhaps elsewhere, could
result in global shortages which in turn would drive a dramatic rise in the cost of food commodities.
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14. At the same time, the intense worldwide competition for food supplies, scarce as a
consequence of the harvest failures, could drastically reduce the range of products available in the
UK, interfere with supply and distribution, and bring about a collapse of the supermarkets' ultra-
sensitive, time-critical, stock-control systems, leaving their shelves increasingly depleted.
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15. On top of this, harvest disruption in response to volcano weather might extend far beyond
Europe, and might - in ensuing decades - be exacerbated by the consequence of rampant climate
change.
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16. While we can't stop the next Tambora, nor handle its potential impacts on the climate and
the harvest, we can ensure that contingency plans are in place to keep everyone adequately fed until
the sulphur veil dissipates and temperatures return to normal.
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17. Looking back at previous episodes of dramatic climate warming provides us with plenty of
robust evidence for a vigorous volcanic response, most notably as our world heated up rapidly at the
end of the last Ice Age.
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18. The longer the wait, the bigger the bang. That rule of thumb is borne out by the fact that
fully half of the biggest eruptions since 1800 originated at volcanoes that had previously been
dormant throughout history.
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19. Without the 1968 experiments of Kendall, Friedman and Taylor at the Stanford Linear
Accelerator Center (SLAC), quarks would have remained a mere theory, a will-o'-the-wisp whose
existence was confidently postulated but never proven.
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20. People similarly know about Wolfgang Pauli and Enrico Fermi stating the requirement for
a ghostly particle called the neutrino in the 30s, but ask popular science enthusiasts if they are aware
of the dogged pursuit of the neutrino by Raymond Davis for over 30 years and you will likely see
knitted brows.
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21. This gap in perception is especially startling given the singular importance of experiment
in physics and all of science, a central paradigm that has been the centerpiece of the scientific method
since Galileo (apocryphally) dropped iron balls from the leaning tower of Pisa.
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22. It seems to me that there are at least two important reasons why the public, in spite of tacitly
appreciating the all-important role of experiment in physics, fails to give experimentalists their due.
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23. Compared to their efforts based on pure thought, the corresponding efforts of
experimentalists who get down on their knees, liberally coat their hands with grease and spend most
of their time soldering electronic circuits and fashioning precision machine parts on a lathe sound
humdrum and boring.
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24. To be fair though, it's hard not to admire theorists when many experimentalists, as ingenious
as their contraptions are, "simply" validate things which the theorists have already said.
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25. Firstly however, it's very important to realise that all the awe for Einstein which we rightly
feel comes only after the fact, after a thousand increasingly demanding tests of general relativity
have established the veracity of the theory beyond any doubt.
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26. Experimentalists often follow in the steps of theorists, but the instances in which they lead

the way are as full of creativity and achievement as the work of an Einstein, Bohr or Feynman.
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27. If we want to improve the public visibility of experimentalists and place experimentalists
in their rightful place in the pantheon of popular physics, the main initiative would have to come
from experimentalists themselves.
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28. In addition, the manipulation of these tools to plumb the depths of nature's secrets is every
bit as exciting to its practitioners as calculating the curvature of space-time is to its own.
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29. Maths becomes beautiful through the power and elegance of its arguments and formulae;
through the bridges it builds between previously unconnected worlds.
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30. For those who learn the language, maths has the same capacity for beauty as art, music, a
full blanket of stars on the darkest night.
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31. Brain scans of mathematicians show that gazing at formulae considered beautiful by the
beholder elicits activity in the same emotional region as great art and music.
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32. The power of an equation to connect what seem like completely unrelated realms of
mathematics comes up often.
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33. More than 2,000 years ago, the ancient Greek mathematician Euclid solved a numerical
puzzle so beautifully that it still makes Neale smile every time it comes to mind.
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34. With a grasp of the formulae, we can understand blood flow in the body, make boats glide
through the water, and build awesome chocolate enrobers.
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35. Shocking at first pass, Dirac captured what is now a common sentiment When a beautiful
equation seems at odds with nature, the fault may lie not with the maths, but in applying it to the
wrong aspect of nature.
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36. Whereas computers use zeros and ones to store and manipulate data, the neurons in our
brains transmit information in binary, on/off spikes known as action potentials.
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37. This basic similarity is what underlies the burgeoning field of computational neuroscience,

which hopes to understand how neuronal networks give rise to processes like memory and facial



recognition so that they might be replicated in intelligent machines.
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38. The central problem remains We have no real understanding of how the brain gives rise to

the mind, of how neurons and action potentials create consciousness.
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39. If they could accurately recreate the behaviors and structures of a biological brain, their

computer simulation should shed light on both normal cognition and disorders like depression and

schizophrenia.
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40. And this invention of analogy relies not on analytic problem-solving thought but on letting

your mind drift from one thought to another in a sort of free-associative state, says Gelernter.
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41. Though there may not be an exact word to describe this nuanced emotion, the mind can

recognize it and can connect two very different scenes that may have inspired the same emotion.
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42. The other difficulty with emotion - and the reason why computers won't ever be able to

experience emotions the way humans do - is that they are produced by an interaction between the

brain and the body working together.
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