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The Historical Context

e 1940 -1950s: GR - largely mathematical explorations
- Astrophysicists’ attitude - Jesse Greenstein

e 1954: John Wheeler (Princeton) turned from nuclear
physics to GR ... injected new viewpoints and very
physical approach

- Charles Misner: 1954-57 PhD student ; 56-63 faculty.
63 = U Maryland professor

= Kip Thorne: 1962-65 PhD student ; 65-66 postdoc 66
= Caltech professor



GR Texts that | Studied or Browsed

Landau & Lifshitz - Classical Theory of Fields (1962)
1963 Les Houches Lectures: Relativity Groups & Topology
Tolman - Relativity, Thermodynamics & Cosmology (1934)
Bergman - Introduction to the Theory of Relativity (1942)
Synge - Relativity the General Theory (1960)

Weber - General Relativity & Gravitational Waves (1961)



Motivations for New GR Textbook

e New astrophysical/cosmological applications

> 1963 Quasars; 64-65 CMB; 67 Pulsars
e Tie to modern differential geometry (a la Cartan)
e Focus on physical interpretation; physical intuition

e Geometric interpretation of GR; physics as geometry



John, Charlie and Kip
Agreement & Planning to Write MTW

e June 1967: Paris, France - Discussions. Agreement.
e November 1967: NYC - Chinese Restaurant Treaty
- When two authors declare we are finished, we finish.
- Book will be concise.
> Ernst Schmutzer Relativistische Physik (1968) 968 pp

> ?2Sadly?: MTW 1279 pp



We Worked on MTW for 5 Years: 1967-72

e A period of intense change in GR & Relativistic Astrophysics

compact X-ray sources - Cygnus X-1 black hole

BH accretion disks; quasars powered by massive BHs
Uniqueness of BHs (“no hair”)

Laws of BH mechanics

Global methods & singularity theorems. Mixmaster & BKL
Cosmic censorship
BHs as dynamical objects; pulsations

Gravitational wave geometric optics; energy/momentum
PPN



Some Remarks About
the Authors
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John Wheeler

Conservative politics &
demeanor

Colorful physics style

Deep physical intuition &
willingness to speculate

Mathematically strong

Richard
Feynman




Charles Misner

e Mathematically the
deepest

e ADM [Arnowitt Deser
Misner]
3+1 Hamiltonian
formulation of GR
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Kip
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e Closest to
astrophysics &
experiment




1967-68 Preparing to Write MTW

e Misner and Wheeler teaching GR courses at Maryland and
Princeton; Kip at U Chicago with Chandrasekhar
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1967-68 Preparing to Write MTW

e Misner and Wheeler teaching GR courses at Maryland and

Princeton; Kip at U Chicago with Chandrasekhar
Wheeler Lecture Notes




Kip - December 1967 - Proposed MTW Outline

v Partl A 10 week course on fundamentals of GR

- Chapter 1: Special Relativistic Preliminarieszz inertial frames, fundamentals of SR, Stress-energy tensor,
~ accelerated reference frames

- Chapter 2: Intro to Differential Geometry

- Chapter 3: Einstein Field Equations

- Chapter 4: Relativistic Stellar Structure

- Chapter 5: Intro to Cosmology

- Chapter 6: Schwarzschild-Kruskal

- Chapter 7: Elementary Theory of Gravitational Waves

- Chapter 8: Experimental tests of GR

v Partll A deeper, more detailed treatment of the most important special topics.
- Chapter 1: Modern Differential Geometry
- Chapter 2: Problems with Spherical Symmetry
- Chapter 3: Electromagnetic Theory
- Chapter 4: Exact Solutions (RN, Kerr Taub-NUT, charged

. Kerr-NUT, Weyl, Methods of generating new solution Summer 68 - Sprlng 69
- Chapter 6. Gravitational Radiation Theory

- Chapter 7: Equations of Motion e Many long discussions / planning

- Chapter 8 Post Newtonian Approximation
* Chapter 9 Cosmology

e | ow level of work on book

- Chapter 10 Singularities ° :

- Chapter 11 Initial Value Formulation Drafts of Chapters & pleces of chapters
»Chapter 12 Kinetic Theory Reorganization: Track 1 & 2 mingled

- Chapter 13: Rotation _

- Chapter 14: Geometrodynamics Boxes introduced

- Chapter 15: Alternative Relativistic Rheories of Gravitation



Summer 1969 - Summer 1970

® |ntense, near 100% effort on book - leading to
First Preliminary Edition in September 1970

e \Whenever two of us expected to be together, the third
was obligated to try to join, at least for a few days

e We met, and wrote and revised in — among others —

e Princeton U., Princeton Institute for Advanced Study,
U. of Maryland, Caltech, U. Texas Austin, National
Airport Washington DC, Dublin Ireland, Kyoto (Japan),
USSR (Moscow, Kiev, Leningrad), ... and Maine

e Particularly memorable: Summer 1970 in Main



Maine - July & August 1970
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Summer 1969 - Summer 1970

e For each chapter:
e One of us wrote first draft.

e (Circulated to other authors ... at least three times
around (nine revisions) ... until converged.

e Sent out for typing whenever the manuscript got too
messy.



John - First Draft of a Chapter on Orbits in Schwarzschild
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Charlie First Draft of a Chapter on Gravitational Waves




Kip First Draft of a Chapter on Global Methods
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Charlie




John rewriting Charlie




John rewriting a typescript - ready for retyping




Manuscript Mailed Princeton to Caltech
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B E OF CONTENTS

zar SPACETIME PHYSICS 22. Spherical Gravitational Collapse
1. Geometrodynamics in Brief 23. Black Holes With and Without Rotation
2. Foundations of Special Relativity 24. Astrophysics of Black Holes
3. Stress Energy Tensors and Conservation Laws
4. Accelerated Observers PART VII GRAVITATIONAL WAVES
ol

Geometry and Physics . .
25. Propagation of Gravitational Waves

i ravitational Waves
PART 1II DIFFERENTIAL GEOMETRY 26. Generation of G

27. Detection of Gravitational Waves

6. Overview of Differential Geometry
7. Differential Topology -- A. Manifolds, curves, and vectors
) GENERAL RELATIVITY
8. Differential Topology -- B. Differential forms, and tensor PART VIII EXPERIMENTAL TESTS OF
9. Affine Geometry -- A. Covariant derivative and geodesics 28. Tests of Relativity's Foundations
10. Affine Geometry -- B. Curvature

29. Post-Newtonian Formalism

11. Riemannian Geometry 30. Solar-System Experiments

PART III EINSTEIN'S GEOMETRIC THEORY OF GRAVITY
PART IX FRONTIERS
12. Description and Measurement of the Gravitational Field

" .y : P
i Singularities, and Global Methods in General Relativity
13. Correspondence Principles and the Field Equations 31. Horizons, g >

14. Basic Properties of the Einstein Equations 32. Electronic Computers, Spinor Methods, and Regge Calculus
33. Superspace and the Dynamics of Geometry

PART IV RELATIVISTIC STARS

15. Relativistic Stellar Structure

16. Gravitational Field Outside a Star

17. Neutron Stars, Pulsars, and Supermassive Stars ' 9 Parts
| | n
e vs 10 in final book

18. Idealized Cosmologies
19. Evolution of the Universe

20. Observational Cosmology

VITATIONAL COLLAP ® 33 Chapte rS
21. Schwarzschild Geometry VS 44 in final bOOk



Summer 1970 - Summer 1971

e Extensive Revisions. Eleven Chapters and One Part
Added. Converging

e (ot together in Maine, Princeton U, Institute for
Advanced Study, U Maryland, Caltech, San Felipe (by
the sea) Mexico



. DR. KIP S. THORNE

Second Preliminary
Edition ,
September 1970 GRAVITATION

VOLUME I

Second Preliminary Edition

e Same 9 Parts as final
book

e Same 44 Chapters as
final book, but some
titles a little different

September 1971

Despite what | said in my talk, e Vi
. 0nC . \ epartment o ysics and Astronom , University o arylan
this edition in fact was printed Y e of Ml
. . Kip S. Tho e
at and dIStrlbUted by the Kellogg Radiation Laboratory, Califo::ia Institute of Technol
Physics Department of the ogy
I 1 ohn Archiba
University of Utah - under the e ok
. . . oratories, Princeton Universi
auspices of Richard Price. !
4 1971




Bi" PreSS CHAPTER 33

BLACK HOLEs

A luminous star, of th
diameter should be tw
of the Sun, would not

€ same densi

ty a
© hundred an Y as the Earth, and whose

d fifty times larger than that

§33.1. Why "Black Hole"?

SAGREDUS: What is all this talk about "black holes"?J When an external

observer watches a star collapse, he sees it implode with ever

increasing speed, until the relativistic stage is reached. Then it

appears to slow down and become "frozen", just outside its
horizon (gravitational radius). However long the observer waits,

he never sees the star proceed further. How can one reasonably

® Dialog between Sag red US | give the name 'black hole" to such a frozen object, which never

" disappears from sight? : ~
and Salvatius

the blackness. Surely nothing can be blacker than a black hole.

® Pattern ed after Gal | IeO,S The very redshift which makes the conapsinghstar a:%)pe:r: t:p::e:e
Dialogue Concerning the e s+
two Chief World Systems

become black.

ness of photons, the intensity

mation, wher

distant observers decreases exponentially
¥

of the radiation received b

i dingly short e-
_t/3V¥3 M), with an excee
1L =< exp ( t/

as time passes,

folding time




In Meantime: May 1971 Agreement for Publication

Chose Publisher
Negotiated Contract

WH Freeman & Company
San Francisco
owned by Scientific American

| took responsibility for
interactions with publisher

THIS AGREEMENT, made chis 7ol  dayof Ma7 197/ , by and between

CHARLES W, MISNER, KIP S, THORNE, and JOHN ARCHIBALD WHEELER

hereinafter called the AUTHOR, and W. H. FREEMAN AND COMPANY, a California corporation, San
Francisco, California, hereinafter called the PUBLISHER :

Witnesseth:

I The author agrees to deliver to the publisher a manuscript in duplicate for a
book on general relativity.

The manuscript shall be legible and suitable in form as copy for editing and typesetting. It shall be
of such content as the author and publisher are willing to have published.

II The publisher agrees to publish, manufacture, and distribute this work and to pay all of the ex-
penses of publication, manufacture, and distribution, except as provided in Paragraph V of this
agreement. The publisher shall have the right of final decision on all matters relating to publication,
manufacture, and distribution.

III The author hereby grants to the publisher, for the period of the copyright and renewal of the
copyright, the sole and exclusive right to publish, manufacture, and distribute this work, including
the exclusive right to publish revisions, abridgements, and translations, and the right to take out
copyright in the name of the publisher, or in the name of the author, if the author so desires. The
author agrees to apply for the renewal of the copyright at least six months prior to its expiration.

IV The publisher agrees to pay royalties to the author at the following terms:
A. On domestic sale of bound books:

157% of 1list price.

B. On foreign sale of bound books: Sales in Canada: 157 of list price.
Other foreign sales: 7-1/2% of list pri
C. On sale of translation or other rights: 507% of net receipts.

D. On sale of printed sheets: 10% of net receipts.

E. No royalty shall be paid on sales made at or below manufacturing cost nor shall royalties
be paid on gratuitous copies.

F. In the event a trade edition—that is, a long discount edition—is published in addition to
the text edition, the royalty on the sales of the trade edition shall be computed on the list
price of the text edition.

G. An accounting of sales and royalties due the author shall be made as of June 30 of each
year and shall be reported to the author as soon thereafter as is possible. Royalties shall be
paid to the author within three months after June 30.

H. The authors ahall notify the pd'alhhu: before publication

ot mm Amm Al . 322 Ll o b mamnnTslane Abhancmedan




Fall 1971 - Summer 1972

e Massaged manuscript.

- added a dedication



Motivation for Dedication
Letter from John - 25 January 1972

| would like to “... take up and expand on ...

a theme that you sounded, Charlie, at the
end of your chapter on ... Mixmaster
cosmology, about the interest of the public
In science. | must say | am upset every
time intellectuals set themselves up on
pedestals as objects of worship rather than
as servants of the larger public...”

In that vein he proposed this dedication

W - rZilletinty oiZer Hteon -
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This book is dedicated

To the humble old lady

Sweeping the walk with her broom

The eager child,

And all who with their love of truth

Take from their own wants

By taxes and gifts,

And now and then send forth

A dedicated servant out of their number,
To forward the search

Into the mysteries and marvelous simplicities
of this strange and beautiful Universe

Our home.



This book is dedicated

Xgé all who with their love of truth

Take from their own wants

By taxes and gifts,

And now and then send for

A dedicated servant out of their number,
To forward the search

Into the mysteries and marvelous simplicit
of this strange and beautiful Universe

Our home.




Fall 1971 - Summer 1972

e Massaged manuscript.

- added a dedication
e Added and checked references.

- John took responsibility; maintained bibliography
e Checked equations in manuscript & searched for errata

- Goal: NO errors in equations - if readers find errors they
quickly lose faith.

> (I'm aware of about 10 errors in the first printing of the
entire book.)

- We each took responsibility for 1/3 of chapters, and
hired a student to help. - Mine was Carlton Caves



Chapter Assignments for Equation Checking
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Errata from Readers
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on for our producing thig preliminary version of our te;
book is to get feedback from& that will improve the final version. We
seek, Particularly, critical remarks, not complementary ones! We would ¢t
grateful if, as you work through the book, you would fill out this sheet
others like it at the end of each Part. After you have finished each Part
pPlease tear itg sheet from the book, fold it in thirds, staple it, and ma
it. The address is on the back. Thank you! — CwM, KST, and JAW

Please list here all errors and serious deficiencies which you found
in the text:
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February 1972 - SHOCK from Publisher

with it. [...] Freeman had not been expecting to pick up the
textbook market with this book” at all, but rather to
prepare an expensive hardcover edition for sale to libraries.

Kip Thorne to John Wheeler and Charles Misner, February 17, 1972

We negotiated a reduction in royalties, in return for
which a paperback edition would be priced below
or same as Weinberg’s book.

Publisher did a market survey.
Estimated lifetime sales of 8000 copies
(I was told in extreme confidence)



~ September 19727 - Another Shock

¢ \We were beginning to submit chapters for copy editing.
Publisher told me: Production much more complex than
they had anticipated. No way book could be out in
time for classes in autumn 1973!

e | wentto San Francisco and discussed with editorial and
production staff. A recently hired young woman named
Beth Eddy asserted that, if they put her in charge of
production, she could make that deadline.

e She was given the job, succeeded, made a great
reputation for herself, and after our book came out, left

Freeman for greener pastures.

from my memory - | can’t find paper documentation



Beth’s Production Schedule

galleys to authors
rechecked equations
once again

page proofs to authors

) lindexed in San Francisco

Book Published



Colleagues’ and Reviewers’ Reactions to MTW
What Kind of Book 1s MTW? “A pedagogic masterpiece.”

e o o s Dennis Sciama, Science (March 22, 1974)
GR AV I TAT [0])" ST A, e Sl
“One of the great books of science, a lamp to 1llum1nate ————

- this Aladdin’s cave of theoretical physics whose genie A
' was Albert Einstein.” Michael Berry, Science Progress (1975)

:.)- Photograph of stars 7 R
when sun (ecli ;
| v moon) lies  » e : X
&0 as indicated  * i 1
e A i ¢ K I
Ty | £ |

“This is a difficult book to read in a linear, progressive
fashion. [...] There is a commendable attempt at
informality, but this reviewer found the breeziness

irritating at times.” L. Resnick, Physics in Canada (June 1975)
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“ MRR L S}' light pursues geodesic, but geomeiry in Which 1t e
x".:" v is curved (actual travel takes place in spacetime rather
than space; correct deflection is twice that given by
above clementary picture). Deflection inversely propor-
‘ tional to angular separation between star and center of C. Tracks ' ball and bul lk 'h"wsh spacei ime, as re-

“The variety of gimmicks is bewildering—framed )
B headings with quotations, marginal titles, ‘boxes’
X sometimes extending over several pages, heavy
&1 type, light type, large type, small type. Clearly the
¥4 hook is an experiment in presentation on a grand

\\ Sm
500 m/sec \\5 X 107*m }
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AR

B. Tracks of ball and bullet mmup.spmuwn
laboratory have very different curvatu

A reader would be most
comfortable with MTW “if he
1s a regular subscriber to

Time magazine—the writing
e g s o e e i s e s of these authors has much in

the parallelepiped is defined to be the positive sense of the 1-form X. (2) Insert
this volume 1-form into the second slot of the stress-energy tensor T. The result is Momentum crossi

e common with its breathless
style.”

| scale.” W. H. McCrea, Contemporary Physics (July 1974)

momentum crossing from ) 62)

T...5H=p= (negative side toward positive side/"
empty
slot

Ian Roxburgh, New Scientist

the volume 1-form X into the second slot and w or a into the first: (September 26, 1974)
T(w,Z)=w-p, T(a, X) = {a,p). (53)

(3) To get the projection of the 4-momentum along a vector w or 1-form a, insert

This defines the stress-energy tensor.




Colleagues’ and Reviewers’ Reactions

e S. Chandrasekhar (Chandra), a close personal
friend of mine, wrote a review for Physics Today

Kip: If you are disappointed with the review, you may take consolation
in T. Huxley's remark, "A man of science past sixty does more harm

than good."
Chandra

There is one over-riding impression this book leaves: “It is written with
the zeal of a missionary preaching to cannibals” ... But this reviewer
(probably for historical reasons) has always been allergic to missionaries.”

The last paragraph of the review left me chuckling for about ten
minutes.

e Differences in style between Chandra and John Wheeler.



MTW as a “Cult” Book

e Street People in Are thoughts of the "Why’
Berkeley ~1973-1975 | o olileh Blinie 2l e[l

e U Texas Austin Physics
Department

Us too, and we have coffee.

UT Physics



Demise of MTW

WH Freeman was purchased by Scientific American in 1964
(before our 1971 signing with them)

In 1986 Scientific American sold WH Freeman to Holtzbrink
publishing group

In 1999 McMillan Publishers was sold to the Holtzbrinck, and in
2007 Holtzbrinck in the U.S. changed its name to Macmillan.
After that Freeman became an imprint of Macmillan.

In 2008 John died. - Huge loss!

Around 2014 Macmillan classified MTW as Chemistry and moved
it into its Chemistry Catalog and appears to have stopped
marketing it on Amazon. Sales dropped precipitously, and in
2015 Macmillan took MTWV out of print without notifying the
authors.

| got a few emails from people having trouble buying the book,
and the next royalty statement from Macmillan showed zero
sales in the U.S.



Resurrection

® After consulting with Charlie and with John Wheeler’s children
Jamie, Letitia, and Alison, | arranged for Joan Winstein (who was
experienced in dealing with Macmillan on similar matters) to
negotiate with Macmillan.

® A few days after LIGO announced discovery of gravitational
waves, Joan began trying, via emails and phone calls, to get
Macmillan to either put MTW back into print, or return rights
to the authors. Macmillan showed no interest in doing either,
despite pleadings that the discovery of gravitational waves would
trigger increased sales.

® After two months of total inaction by Macmillan, Joan had an
attorney write a letter demanding the return of rights to the
authors, on grounds that Macmillan had failed to put the book
back in print or even say they would do so. Macmillan quickly
responded, returning us all rights to the book



Resurrection

® W/ith rights in hand, we explored republishing with Dover and
Princeton University Press - and chose Princeton.

® Sales with Princeton, in five years (2017-2022) have been 25,000:
5,000 a year on average.

® for ebook at list price $44.

® in hardback at list price $60. — which deflates to about $10.
in 1973

® compared to list price about $20. for paperback in 1973,
when first published.

® [ifetime Sales have been about 110,000 - compared to VWH
Freeman & Company’s 1972 Market estimate of 8,000.



John and Janette Wheeler

“It looks strange and it looks strange, and it
looks very strange, and then suddenly it does
not look strange at all, and you cannot
understand what made it look strange in the
first place.” - Gertrude Stein



