‘A Universe From Nothing,” by Lawrence M. Krauss - NYTimes.com 6/07/13 12:26 pm

HOME PAGE | TODAY'S PAPER | VIDEO | MOST POPULAR | U.S. Edition w 50% off a Digital Subscription | Log In ' Register Now | Help
-~ - -~ Search All NYTimes.com
Che New York Times

Sunday Book Review e

WORLD = U.S. N.Y./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS OPINION ARTS STYLE TRAVEL JOBS REALESTATE AUTOS

ART & DESIGN BOOKS Sunday Book Review Best Sellers DANCE MOVIES MUSIC TELEVISION THEATER VIDEO GAMES EVENTS

Advertise on NYTimes.com

On the Origin of Everything

‘A Universe From Nothing,’ by Lawrence M. Krauss Advertise on NYTimes.com

MOST E-MAILED MOST VIEWED

1. OP-ED CONTRIBUTOR
Diagnosis: Insufficient Outrage

2. A Disease Without a Cure Spreads Quietly
in the West

3. DAVID BROOKS
Defending the Coup

4. PAUL KRUGMAN
E Pluribus Unum

5. CRITIC'S NOTEBOOK

Latest Vision for Las Vegas: A Downtown
Vibe

By DAVID ALBERT
Published: March 23, 2012

6. Warren Mosler, a Deficit Lover With a

. . Following
Lawrence M. Krauss, a well-known cosmologist and prolific popular-  [E§ RECOMMEND
science writer, apparently means to announce to the world, in this W TWITTER 2. WELL
new book, that the laws of quantum mechanics have in them the [ LINKEDIN - ! How Exercise Can Calm Anxiety

makings of a thoroughly scientific and adamantly secular explanation SIGN INTO E-
of why there is something rather than nothing. Period. Case closed. MAIL ; 8. The Llama Is In
End of story. I kid you not. Look at the subtitle. Look at how Richard ) PRINT y

Dawkins sums it up in his afterword: “Even the last remaining trump

[@ REPRINTS 9. WELL
card of the theologian, ‘Why is there something rather than nothing?, SHARE Ask Well: 3 Short Workouts or 1 Long One?
shrivels up before your eyes as you read these pages. If ‘On the Origin
of Species’ was biology’s deadliest blow to supernaturalism, we may THE. e 10. In Rural Oasis, Serpico Finds New
come to see ‘A Universe From Nothing’ as the equivalent from YT WAY BADH B Adversaries
cosmology. The title means exactly what it says. And what it says is -
devastating » Go to Complete List » Show My Recommendations

Well, let’s see. There are lots of different sorts of

A UNIVERSE FROM conversations one might want to have about a claim like

NOTHING

Why There Is Something that: conversations, say, about what it is to explain

Rather Than Nothing something, and about what it is to be a law of nature, and
By Lawrence M. Krauss about what it is to be a physical thing. But since the space I
Ilustrated. 202 pp. Free Press. have is limited, let me put those niceties aside and try to be
$24.99. quick, and crude, and concrete.

Related

Where, for starters, are the laws of quantum mechanics

Times Topic: Science and themselves supposed to have come from? Krauss is more or

Technology
less upfront, as it turns out, about not having a clue about

that. He acknowledges (albeit in a parenthesis, and just a few pages before the end of the

book) that everything he has been talking about simply takes the basic principles of

quantum mechanics for granted. “I have no idea if this notion can be usefully dispensed . Ehe New Jork Eimes
with,” he writes, “or at least I don’t know of any productive work in this regard.” And what INDEPENDENCE DAY SALE

if he did know of some productive work in that regard? What if he were in a position to / 50% OFF FOR 16 WEEKS
, ENDS 7/8! cuick Here >

http://www.nytimes.com/2012/03/25/books/review/a-universe-from-nothing-by-lawrence-m-krauss.html?_r=4 Page 1 of 4


http://www.nytimes.com/
http://www.nytimes.whsites.net/mediakit/
http://topics.nytimes.com/top/news/science/topics/science_and_technology/index.html
http://www.nytimes.whsites.net/mediakit/
http://www.nytimes.com/gst/mostpopular.html
http://www.nytimes.com/gst/mostpopular.html
http://www.nytimes.com/gst/mostpopular.html
http://www.nytimes.com/2013/07/05/opinion/diagnosis-insufficient-outrage.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/opinion/diagnosis-insufficient-outrage.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/health/a-disease-without-a-cure-spreads-quietly-in-the-west.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/health/a-disease-without-a-cure-spreads-quietly-in-the-west.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/opinion/brooks-defending-the-coup.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/opinion/brooks-defending-the-coup.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/opinion/krugman-e-pluribus-unum.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/opinion/krugman-e-pluribus-unum.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/arts/design/latest-vision-for-las-vegas-a-downtown-ambience.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/arts/design/latest-vision-for-las-vegas-a-downtown-ambience.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/business/economy/warren-mosler-a-deficit-lover-with-a-following.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/business/economy/warren-mosler-a-deficit-lover-with-a-following.html?src=me&ref=general
http://well.blogs.nytimes.com/2013/07/03/how-exercise-can-calm-anxiety/?src=me&ref=general
http://well.blogs.nytimes.com/2013/07/03/how-exercise-can-calm-anxiety/?src=me&ref=general
http://www.nytimes.com/2013/07/04/garden/the-llama-is-in.html?src=me&ref=general
http://www.nytimes.com/2013/07/04/garden/the-llama-is-in.html?src=me&ref=general
http://well.blogs.nytimes.com/2013/07/05/ask-well-3-short-workouts-or-1-long-one/?src=me&ref=general
http://well.blogs.nytimes.com/2013/07/05/ask-well-3-short-workouts-or-1-long-one/?src=me&ref=general
http://www.nytimes.com/2013/07/05/nyregion/for-serpico-who-fought-police-corruption-a-new-conflict-over-woodland.html?src=me&ref=general
http://www.nytimes.com/2013/07/05/nyregion/for-serpico-who-fought-police-corruption-a-new-conflict-over-woodland.html?src=me&ref=general
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/books&pos=Middle5&sn2=535044a6/d52276cd&sn1=e092bd90/7aac982f&camp=nyt2013_hol_july4_300x79_ros_3K8F9&ad=hol_july4_reg_300x79_ros_3K8F9&goto=http%3A%2F%2Fwww%2Enytimes%2Ecom%2Fsubscriptions%2FMultiproduct%2Flp3HY66%2Ehtml%3Fadxc%3D219448%26adxa%3D342149%26page%3Dwww.nytimes.com/yr/mo/day/books/review/a-universe-from-nothing-by-lawrence-m-krauss.html%26pos%3DMiddle5%26campaignId%3D3K8F9
http://www.nytimes.com/
http://www.nytimes.com/pages/todayspaper/index.html
http://www.nytimes.com/video
http://www.nytimes.com/mostpopular
http://www.nytimes.com/pages/books/review/index.html
http://www.nytimes.com/pages/world/index.html
http://www.nytimes.com/pages/national/index.html
http://www.nytimes.com/pages/nyregion/index.html
http://www.nytimes.com/pages/business/index.html
http://www.nytimes.com/pages/technology/index.html
http://www.nytimes.com/pages/science/index.html
http://www.nytimes.com/pages/health/index.html
http://www.nytimes.com/pages/sports/index.html
http://www.nytimes.com/pages/opinion/index.html
http://www.nytimes.com/pages/arts/index.html
http://www.nytimes.com/pages/style/index.html
http://www.nytimes.com/pages/travel/index.html
http://www.nytimes.com/pages/jobs/index.html
http://www.nytimes.com/pages/realestate/index.html
http://www.nytimes.com/pages/automobiles/index.html
http://www.nytimes.com/pages/arts/design/index.html
http://www.nytimes.com/pages/books/index.html
http://www.nytimes.com/pages/books/review/index.html
http://www.nytimes.com/best-sellers-books/overview.html
http://www.nytimes.com/pages/arts/dance/index.html
http://movies.nytimes.com/pages/movies/index.html
http://www.nytimes.com/pages/arts/music/index.html
http://www.nytimes.com/pages/arts/television/index.html
http://theater.nytimes.com/pages/theater/index.html
http://www.nytimes.com/pages/arts/video-games/index.html
http://www.nytimes.com/events
javascript:void(0);
http://www.nytimes.com/2012/03/25/books/review/a-universe-from-nothing-by-lawrence-m-krauss.html?_r=4&pagewanted=print
http://www.nytimes.com/2012/03/25/books/review/a-universe-from-nothing-by-lawrence-m-krauss.html?_r=4#
http://www.nytimes.com/2012/03/25/books/review/a-universe-from-nothing-by-lawrence-m-krauss.html?_r=4#
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/books&pos=Frame4A&sn2=29174d16/77d618f7&sn1=67df5e75/281c5a30&camp=FSL2013_ArticleTools_120x60_1849320b&ad=TWWB_NYTQuoteLook&goto=http%3A%2F%2Fwww%2Efoxsearchlight%2Ecom%2Fthewaywayback
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/books&pos=Bar1&sn2=a5162f34/b72c9fc9&sn1=d1ecbc40/5ddf5607&camp=nyt2013_hol_july4_digi_bar1_hp_ros_3K9LX&ad=hol_july4_reg_bar1_reg_hp_3K9LX&goto=http%3A%2F%2Fwww%2Enytimes%2Ecom%2Fsubscriptions%2FMultiproduct%2Flp3K6K8%2Ehtml%3Fadxc%3D219232%26adxa%3D341834%26page%3Dwww.nytimes.com/yr/mo/day/books/review/a-universe-from-nothing-by-lawrence-m-krauss.html%26pos%3DBar1%26campaignId%3D3K9LX
https://myaccount.nytimes.com/auth/login?URI=http://www.nytimes.com/2012/03/25/books/review/a-universe-from-nothing-by-lawrence-m-krauss.html?_r=4
https://myaccount.nytimes.com/gst/regi.html
http://www.nytimes.com/membercenter/sitehelp.html
javascript:;

‘A Universe From Nothing,” by Lawrence M. Krauss - NYTimes.com

announce, for instance, that the truth of the quantum-mechanical laws can be traced back
to the fact that the world has some other, deeper property X? Wouldn’t we still be in a
position to ask why X rather than Y? And is there a last such question? Is there some point
at which the possibility of asking any further such questions somehow definitively comes
to an end? How would that work? What would that be like?

Never mind. Forget where the laws came from. Have a look instead at what they say. It
happens that ever since the scientific revolution of the 17th century, what physics has
given us in the way of candidates for the fundamental laws of nature have as a general rule
simply taken it for granted that there is, at the bottom of everything, some basic,
elementary, eternally persisting, concrete, physical stuff. Newton, for example, took that
elementary stuff to consist of material particles. And physicists at the end of the 19th
century took that elementary stuff to consist of both material particles and electro-
magnetic fields. And so on. And what the fundamental laws of nature are about, and all
the fundamental laws of nature are about, and all there is for the fundamental laws of
nature to be about, insofar as physics has ever been able to imagine, is how that
elementary stuff is arranged. The fundamental laws of nature generally take the form of
rules concerning which arrangements of that stuff are physically possible and which aren’t,
or rules connecting the arrangements of that elementary stuff at later times to its
arrangement at earlier times, or something like that. But the laws have no bearing
whatsoever on questions of where the elementary stuff came from, or of why the world
should have consisted of the particular elementary stuff it does, as opposed to something
else, or to nothing at all.

The fundamental physical laws that Krauss is talking about in “A Universe From Nothing”
— the laws of relativistic quantum field theories — are no exception to this. The particular,
eternally persisting, elementary physical stuff of the world, according to the standard
presentations of relativistic quantum field theories, consists (unsurprisingly) of relativistic
quantum fields. And the fundamental laws of this theory take the form of rules concerning
which arrangements of those fields are physically possible and which aren’t, and rules
connecting the arrangements of those fields at later times to their arrangements at earlier
times, and so on — and they have nothing whatsoever to say on the subject of where those
fields came from, or of why the world should have consisted of the particular kinds of
fields it does, or of why it should have consisted of fields at all, or of why there should have
been a world in the first place. Period. Case closed. End of story.

What on earth, then, can Krauss have been thinking? Well, there is, as it happens, an
interesting difference between relativistic quantum field theories and every previous
serious candidate for a fundamental physical theory of the world. Every previous such
theory counted material particles among the concrete, fundamental, eternally persisting
elementary physical stuff of the world — and relativistic quantum field theories,
interestingly and emphatically and unprecedentedly, do not. According to relativistic
quantum field theories, particles are to be understood, rather, as specific arrangements of
the fields. Certain arrangements of the fields, for instance, correspond to there being 14
particles in the universe, and certain other arrangements correspond to there being 276
particles, and certain other arrangements correspond to there being an infinite number of
particles, and certain other arrangements correspond to there being no particles at all.
And those last arrangements are referred to, in the jargon of quantum field theories, for
obvious reasons, as “vacuum” states. Krauss seems to be thinking that these vacuum states
amount to the relativistic-quantum-field-theoretical version of there not being any
physical stuff at all. And he has an argument — or thinks he does — that the laws of
relativistic quantum field theories entail that vacuum states are unstable. And that, in a
nutshell, is the account he proposes of why there should be something rather than
nothing.

But that’s just not right. Relativistic-quantum-field-theoretical vacuum states — no less
than giraffes or refrigerators or solar systems — are particular arrangements of
elementary physical stuff. The true relativistic-quantum-field-theoretical equivalent to
there not being any physical stuff at all isn’t this or that particular arrangement of the
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fields — what it is (obviously, and ineluctably, and on the contrary) is the simple absence
of the fields! The fact that some arrangements of fields happen to correspond to the
existence of particles and some don’t is not a whit more mysterious than the fact that some
of the possible arrangements of my fingers happen to correspond to the existence of a fist
and some don’t. And the fact that particles can pop in and out of existence, over time, as
those fields rearrange themselves, is not a whit more mysterious than the fact that fists can
pop in and out of existence, over time, as my fingers rearrange themselves. And none of
these poppings — if you look at them aright — amount to anything even remotely in the
neighborhood of a creation from nothing.

Krauss, mind you, has heard this kind of talk before, and it makes him crazy. A century
ago, it seems to him, nobody would have made so much as a peep about referring to a
stretch of space without any material particles in it as “nothing.” And now that he and his
colleagues think they have a way of showing how everything there is could imaginably
have emerged from a stretch of space like that, the nut cases are moving the goal posts. He
complains that “some philosophers and many theologians define and redefine ‘nothing’ as
not being any of the versions of nothing that scientists currently describe,” and that “now,
I am told by religious critics that I cannot refer to empty space as ‘nothing,” but rather as a
‘quantum vacuum,’ to distinguish it from the philosopher’s or theologian’s idealized
‘nothing,

> 9

and he does a good deal of railing about “the intellectual bankruptcy of much
of theology and some of modern philosophy.” But all there is to say about this, as far as I
can see, is that Krauss is dead wrong and his religious and philosophical critics are
absolutely right. Who cares what we would or would not have made a peep about a
hundred years ago? We were wrong a hundred years ago. We know more now. And if what
we formerly took for nothing turns out, on closer examination, to have the makings of
protons and neutrons and tables and chairs and planets and solar systems and galaxies
and universes in it, then it wasn’t nothing, and it couldn’t have been nothing, in the first
place. And the history of science — if we understand it correctly — gives us no hint of how
it might be possible to imagine otherwise.

And I guess it ought to be mentioned, quite apart from the question of whether anything
Krauss says turns out to be true or false, that the whole business of approaching the
struggle with religion as if it were a card game, or a horse race, or some kind of battle of
wits, just feels all wrong — or it does, at any rate, to me. When I was growing up, where I
was growing up, there was a critique of religion according to which religion was cruel, and
a lie, and a mechanism of enslavement, and something full of loathing and contempt for
everything essentially human. Maybe that was true and maybe it wasn’t, but it had to do
with important things — it had to do, that is, with history, and with suffering, and with the
hope of a better world — and it seems like a pity, and more than a pity, and worse than a
pity, with all that in the back of one’s head, to think that all that gets offered to us now, by
guys like these, in books like this, is the pale, small, silly, nerdy accusation that religion is,
I don’t know, dumb.

David Albert is a professor of philosophy at Columbia and the author of “Quantum
Mechanics and Experience.”
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