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Viewpoint

The incomprehensibility principle

Gordon Fraser, long-time
editor of CERN Courier,
ponders on paying attention.

Educatorsand psychologistsinvented

the term “attention span” to describe the
length of time anyone can concentrateon a
particular task before becoming distracted.
Itisauseful term but span, or duration, is
only one aspect of attention. Attention must
also haveanintensity —and thetwo variables
areindependent of each other. Perhapsone
can postul ate an anal ogue of the Heisenberg
uncertainty principle, inwhichtheintensity
of attention multiplied by its span cannot
exceed some fixed value. I call this the
“incomprehensibility principle” and I have
had plenty of opportunitiesto observeits
consequences.

Inthehandsof skilled presenters,
information can be carefully packaged as
entertainment so that the attention needed
todigestitisminimal. Thetrick isto mask
the effort with compelling emotional appeal
and a floppy boy-band haircut. However, the
needto pay attentionisstill there; infact,
absorbing eventhemost trivial information
demands amodicum of attention. How many
of us, when leaving acinema, have had the
nagging feeling that although the film made
great entertai nment some details of the plot
remained less than crystal clear?

Theexistence of aminimum level of
attention suggeststhat itis, in some sense,
aquantum substance. Thismeansthat
under close examination, any apparently
continuous or sustained effort at paying
attentionwill berevealed asaseries of
discrete micro-efforts. However, while
attention can be chopped up and interl eaved
with other activities, eventiny pulsesof
attention demand full concentration, tothe
exclusion of all other voluntary activities.
Any attempt at multitasking, such asusing
amobilephonewhiledriving acar, is
counterproductive.

Theincomprehensibility principle plays
amgor rolein education, whereitisclosely
linked tothelearning process. Because
of the subject matter and/or theteacher,
some school lessonsreguiremoretimeto
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assimilatethan others. Thistrend accelerates
in higher education. In my case, ahint of
what wasto come appeared during my

third year of undergraduate physics, when

| attended additional lectureson quantum
mechanicsin the mathematics department at
Imperial CollegeL ondon.

My teacher was Abdus Salam, who went
onto sharetheNobel Prizefor Physicsin
1979. Salam'slectureswere exquisitely
incomprehensible; asl look back, | realizehe
was probably echoing hisown experiencesat
Cambridge some 15 yearsearlier at the hands
of Paul Dirac. But he quickly referred usto
Dirac'sbook, The Principles of Quantum
Mechanics. At afirst and even a second
glance, thisbook shonenolight at all but
after intense study, arewarding glimmer of
illumination appeared out of the darkness.

Motivated by Salam’sunintelligibility,
| began postgraduate studiesin physics
only to find that my previous exposure to
incomprehensibility had been merely an
introduction. By then, therewereno longer
any textbookstofall back onandjournal
papers were impressively baffling. With
time, though, | realized that —like Dirac's
book —they could be painfully decrypted
at “leisure”, line by line, with help from
enlightened colleagues.

Thereal problemwiththe
incomprehensibility principle came
when| had to absorbinformationinreal
time, during seminarsandtalks. The
most impenetrable of thesetalksalways

camefrom American speakers because
they were, at thetime, wielding the heavy
cutting toolsat theface of physicsresearch.
Consequently, | developed an association
between incomprehensibility and accent.
Thisreached aclimax when| visited the US,
wherel alwayshad thefedling that dubious
charactershanging out at bus stationsand
rest stops must somehow be expertsin
S-matrix theory and thelike, travelling from
oneseminar tothenext. Several years|ater,
when | wasat CERN, seminarswereinstead
ddiveredinthick European accentsand
concepts such as “muon punch-through”
became more of an obstaclewhen pointed
outin aheavy German accent.

Nevertheless, | persevered and
slowly developed new skills. The
incomprehensibility principle cannot be
bypassed but even taking into account added
difficulties such as the speaker’s accent
or speed of delivery —not to mention bad
acoustics or poor visual “aids” — it is still
possibleto optimize one' sabsorption of
information.

Oneway of doing thisisto monitor
difficult presentations in “background
mode”, paying just enough attention to follow
thegist of theargument until akey point
isabout to bereached. At that moment, a
concerted effort canbemadeto grab avital
pieceof information asit whistlespast,
beforeit disappearsinto the obscurity of
theintellectual stratosphere. Thetrickis
todothisat just theright time, so that each
concentrated effort is not fruitless. “Only
cross your bridges when you come to them”,
asthe old adage goes.

By adopting thistechnique, | wasable
to cover frontier meetings on subjects of
which | was supremely ignorant, including
microprocessors, cosmology and medical
imaging, among others. Journalistswho
find themselves baffled at scientific press
conferenceswould do well tofollow my
example, for thetruthisthat therewill always
beafresh supply of incomprehensibility in
physics. Don't be disappointed!
® Gordon Fraser. Gordon, who was editor of CERN
Courier for many years, wrote this as a ‘Lateral
Thought’ for Physics World magazine but died before
the article could be revised (see obituary p36). It was
completed by staff at Physics World and is published
in both magazines this month as a tribute.
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WELCOME

CERN Courier — digital edition

Welcome to the digital edition of the March 2013 issue of CERN Courier.

The LHC may be currently leading studies of particle physics at the
high-energy frontier but the particle-physics community has for several
years been looking hard at what machine should complement the LHC in
future. The favoured option, a high-energy linear electron—positron
collider, has been the focus of two international efforts that are now
coming closer together. This month’s lead feature reports on a meeting
at the 2012 IEEE Nuclear Science Symposium, which provided the
opportunity to discuss the technological developments on a broader
stage. Meanwhile, after a successful period of proton—ion collisions,
the LHC has entered its first long shutdown, which will see a huge
effort in maintenance and consolidation.

To sign up to the new issue alert, please visit:
http://cer ncourier.com/cws/sign-up.

To subscribe to the magazine, the e-mail new-issue alert, please visit:
http://cer ncour ier.com/cws/how-to-subscribe
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