
t;>rmer transce11~11ng the  ~ p p a r e n r  cult 111 c>r- 
gani:;ltion o t  the  I~ra ln  lbet\veen m;lnlmals anil 
ncln-mammallali vertebrates. T h ~ s  largely 
~maginarr- gult has grLln.11 n ~ i i e r  In recent 
years, no t  ro much ar tlie result n t  the  explo- 
>lLlll  of lllfc>rllY'ltl~i11 <IS L>t tl1e reLl~lctlLll1 111 t11e 

Vignette: Autumn -- Thought 
~ ~ u m l ? e r  ot neuroana t~>ni~; r \  n . o r l a n ~  o n  I?lrLls, 
r e l ~ r ~ l e s ,  a m p h ~ l ~ ~ ~ n s ,  anL1 tl.11 anil of tlie pro- 
penz~tv  cit mammal i ,~n  neurub~ologst.;,  ~f the! 
th~nl ;  (it other \.ertelhratez at  all, to r e c u ~ l  from 
the  s e e m ~ l ~ g l y  vaitly Ll~tterel~t mi1 mulrikirii>us 
c)rganl:;ltlonal plans eshll~lreL1 hy the  non-  
lna~lllllallali 1:raln. 

T h e  autllor. L>f Coinpci~ntiz,~, \7ti~te/vclti. 
A ' t . ~ i ~ ~ i l i l n t ~ i ~ ~ ~  li,ive l'een maior cLi~ltr~l-.u- 
tors to  t h e  stuilv uf t h e  c i i ~ l n e c r ~ o n , l l  Anat- 
clmr ot r l ~ e  nc>n-~n;lmmallal?I ce11tr;ll nerx-ous 
r \ ,s te~li .  anLl tor t l ~ e l n  c i i n ~ ~ e c r ~ o n . ;  fcirm tlie 
r r ~ ~ ~ c l p a l  haais for L l ra \ \ ,~~iz  liomLiliigle\ t h a t  
11elp IbriL1qe rht. gult. 

.q 1<11-?e p ~ ~ t  ~t tlie 1 3 L i c ) I i  I \  J e \ ~ i i t ~ J  ti) >I 

~ ~ o ~ ~ - r n a m m a l i i c e ~ l t r l i  d e c r i p t ~ o l l  i)f the  ner-  
YOU\  sv\ tem 111 \vhlch l o n ~  tract con1lecr1c>ns 
t ~ g u r e  promlnelitly. hl~croscc>ylc ;lnil fmer  
.;rnlct~lr,il ;lnal\si\ reln,iln> relati\-elv bupert'i- 
i i a l ,  anLl t h e  ai.r.;i.;rent use of " ~ n t r r n r u r o n r "  
ill t h e  olLi-fi~ih~i)nei1 i e n w  seterring to  every- 
th l~ l i (  rh;ir 15 n o t  a ~ lors , l l - r~ io t -ga l~gl~c>~~,  au- 
tc!1lL~1llic-l1er\-~~~1~-sr-stelll, or vel1tl-al-ll~>l-l1 
cell \\-111 he .i .uryrlar to  t h e  expert  anLl ~i 

s~!urce c>t cc>ntbaic>~l to  t h e  >tu,lent. 
B,i~ic evoluricinnry rheorv t ~ a ~ l r e i  yrulnl- 

nentlv, and much confiiiel~ce I\  extprez~eii 111 
the  \.slue of clail~atics In i i e t~ l~ inc '  relation- 
s h ~ p s  I~er\\-een rpeciei anL1 1111e> ot L1e.ient. 
Honever ,  claLlist~c analysl.; 1s o111v g<ic>il a.; 
tlie ahil~r! ot the  cl;l.;sltier t c  Jiscern liomol- 
oirou> teatures. T h e  authnr,' n . l l l ~ n u n e s ~  to 
~ncorpora te  part, clt the  h\-pL>thalamu; into 

the  tllalallir~s Ibeca~lse they receive c o l ~ n e c -  
t1011s from a ~ c e n ~ l i ~ ~ q  s~lm,ir~>se~~.;ory yarll\\-ayi 
i rems  to retlecr c u n f ~ i l e ~ ~ i e  In cci l i l~ecti i i~~s 
over orller ornani:at~Ll~~;ll te,itures. Perh;li~i 
11iiire unhrt~111,ite 1s the  re>urrrcricill of the  
lone-di\creillteLl ot the  t h a l a m ~ c  retlcul,ir 
nucleu\ as the  rostra1 e s t r n s ~ o n  of the  rerlcLl- 
lar i;irmatii>n 011 the  :,r~!~lnd> that  it. cclli 
r~l1~el-flclallr rrsellll~le tliore o t  the  l~r;l1lirtelll. 

There  1s reye~tecl  i l i i cu i~ ion ,  ~ v l t h  appro- 
priate ilehunking. of a h~rr , i rcl i~c, i l  yl~yloye- 
llerlc scale l e a J ~ n q  to the  5~1pposeillv sulTerlL)r 
l7ra111 k i t  the lium;ln, I ~ h e n e d ,  a< 1s c~lstomary,  
to .qrfirotle'i sc;lle irt nature, alt11~>~1~11 n-heth- 
er I\rirtotle el-er 2;ln- this 1;lililer '15 ;ln e\-ohl- 
tionar) lirovres>i~>n ii ilciul~thl. It I> also 
L l o ~ ~ l i r f ~ ~ l  tha t  manv scientist> t;lhe t l i i  iileallal?~ 

incre,iw In coniplex~t\-  ot' lira111 ori';ll~~:;ltio~l 
anil I ~ h a v i c > r  I i  prcl l~~ll ly only loo\r talk, otllcr 
th,ln anloni. thci,e \vllc) >t,lnil. ,I\ l i ~ v c e  p ~ ~ t  ~ t ,  
"n.itl1 hanil o n  the  R11~le ,\nil tlie otlier 011  

7/11. (Jii:iil uf S11i.irt.s." T o  zmpliaiire, ;l\ tlic 
,i~lthor.; ilo, tl1,it l~rai l l  ev,~hltic>n ha.; ncit Ibeen 
an o r t l ~ ~ ~ ~ e l ~ r t ~ c  yrclyresqlon f r ~ > m  tlie qeneral- 

Most scientists are not going to spend much time worrying in late Octoberiearly 
November whether that magic telegram from Stockholm is going to arrive. It is 
pretty easy in science to assign people, including oneself, to broadly correct bands 
of achievement. . . . Real generators of widespread anxiety, therefore. are going 
to be those awards that are at a high enough level to signify a satisfying 
achievement, but not so high that they are realistically beyond one's grasp, An 
example in the Commonwealth community would be election as a Fellow of the 
Royal Society. . . . Because the pyramid of achievement widens as it goes down, 
many more scientists will worry about getting into "the Royal". . . than about getting 
a Nobel Prize. 

-Johii Polkinyhorilt., 111 Beyond Sclei~ie (Cambrii lge Universi ty Pres.;) 

r e d .  ~ ~ ~ J ~ t k r e ~ i t ~ i i t e L i ,  a ~ i d  L I I I ~ ~ ~ ~ x I ~ I ~ I : ~ ~ ~  10 the  l e m ~ ~ ~ s c ~ ~ s  or rer111;l or u t  the 1111~lhr~1n 
the iaei~;ll~:eil. 11ialilv iiitferentlate,l li~1111,in collicul~. 

, ~ >  , 

lira111 IS appropriate, hL!\vever. Tlie  ~ n ~ l e p e n -  T h e  author, liave c o m l ~ i ~ ~ e ~ l  a remarkal~ly 
Lient anLl muiriple lines of cvc1lut1i>11 of the  Ibrix1~1 view o t  the t~lnil,~rnenral or?:in~:;ltii>~l of 
forrlxaln. nor all of them cllrectrLl r3\\.arL1 a the 11er\-o~1\ <vatem n.it11 ~ n \ i ~ l i t s  Inti> lts s ~ i e -  
mammal1,ln ccrehr~il ca r tes ,  ~lnilericcirr t h ~ s .  ci;lli:aticln.; anil a i i ,~y ta t~oni .  T h e  exampler 

T\vo 11e\v prrs~iectlr-c> ;ire ~ l re~l i>rn l~ l ; ln t  Are ilr,l\vn h i>m a ~viile varlery o t  vertellrare 
themes. O n e  1s ,i cla<sit1c,ir1on cit the  cr;l~lial t o m s .  yre.;enteL! \$,~tlii>ur i~vamping  the reailer 
ner\-es li,l.;eLi yrimar~ly o n  their eml~ryulo~1cal  111 iletail. Tlie  result is a readalble anii enio!;- 
o r i a ~ 1 1 ~  anil ~ n i c > r r ~ r a t ~ n e  ~11L>~lern iile,is L>II the  ;li7le ;lcccxlnt. T h e  authurs .;a\; that  their bL>ol; 
i eg~l le~l ta t lc>~l  Lit the  lleaJ anLl I-.r,~in, exrenil- i. n o t  d ~ r e c t e ~ l  at  the  \yec~alist ,  but  man!; a 
in:, the  rnlml1er Lit ner\.ej l~er-iinL1 tlie traJi- (nl:immali,in) ipecl;ll~st \?-ill t1nL1 thls a ~lsetill 
tional 13 of h u m a n  n e ~ ~ r o a ~ ~ , i t o ~ ~ ~ y ,  T h r  , ~ L I -  \\.(>r11 to  clip ~ntc l  a.; J :,ulL1e to brain organira- 
thilra arpar;lte oft the  w n o r r -  (lilacciilal) x i c l  tion In L)rher \-ertel~rates ;lnd as a r e m ~ n d e r  nt 
t r ~ ~ t c i c  c t  t I 1 s -  the  hn, l ; imenr~l  I ~ ~ o l o g v  of the  hrain anil ~ t s  
phary~lgeill c ~ ~ i i i  ~ C ~ L I >  nerve. anLl e s t e ~ l i l  r l ~ e  appenii;lgea. 
1l.t ot ner\-es to 1nch1~1e the  te r~ l l i~ la l  a~ i i l  Edward q. Jones 
vomeri>nnsal. \ \ .h~cli  are ruJiment;lry or  ah.;ent D<l>nrtinL>ilt o j  I\mctom? mid Xeurohioiog?, 
in  tlie aihllr human,  and tlie prclt~~nilus, i ~ l l i c l ~  L'niz,zr.s~t> of Ciilifor-nicc. 
1s incarrorateil 111tu the r r ~ ~ e r n ~ n a l ,  a\ ivell as I ~ t l n e ,  C X  92717, U S A  
r ~ i s e  the  lateral line lier\ es to ryh t tu l  p r ~ > m -  
inellee. There  are &I\- 11e\v ~ n . ; ~ q l ~ t . ;  111 tlils, 
anil the  principal ohiectl\.e 'ee111s tc) have 
heen rc, pn>\.iL1e a n  A I C ~  mt.'inorre h r  s r ~ ~ ~ l e n t s .  
T h e  sei(menra1 ~ > r g a n ~ r a t ~ ~ i ~ ~  ot the  heail, 
b r a ~ n .  a n J  c r a n ~ a l  nerves yos t~~la te i i  I>\- the  
. ~ u t l ~ u r i  1s i n t e r e r ~ ~ i g  , ~ l t l ~ i r ~ ~ q h  h~qll lr-  conjec- 
tural, anLl they .;eem so bent  OII ~ ~ l e ~ l t ~ f y ~ ~ ~ g  ;I 

"tvpical" heail q m e n r  tl1,it une cannot  help 
recallillg the  unllapp\ t ~ t e  i>f >ome earlier 
v1en.s o t  h e a J  z e g m e n t a t ~ o ~ ~ .  

T h e  seconil yrriyective i.; e m y h a > ~ s  (111 the  
d ~ \ . i < ~ c > l ~  ot  the  sellsc>r\- p;lrh\.i C I ~ - \  that  leail 
t h r o ~ ~ g l l  r l ~ e  th;ilamr~.; to the  telenceyhalon 111 

mcost \.i.rtelirates inti> tliose ;lri\~ng in the ret- 
ilYii c ~ ~ i i i  il~>rr,ll C O ~ L I I I I ~ I  11ucle1 on the  one  11anJ 
anil tlicse a r~s ing  in  the  tectal regiim o n  the  
other .  These ,ire calleil tlie l emnotha lam~c 
anil collcirhal,~m~c path\\ ar c, reiyectively- 
namei tha t  lar a.: rn~lch  I.!, reyeareil u.;aye ar 
hy their tL)rtureil Lar111 anil Greeli c!r lack ot 
euyllony. T h e  a ~ ~ t h o r . ;  lirc>lial~ly $0 roc> hr 111 

nttemptin: to h r c e  all elemellt, c>t the  rhala- 
11111\ anil c>tller <tructures 111to i i e l~e~~i lenc ie ,  of 

I$ 

Papers in Physics 

Particle Physics. One Hundred Years of Dis- 
coveries. An Annotated Chronological Bibliog- 
raphy. V. V. EXHELA et a1 AIP Press, Wood- 
bury, NY, 1996. viii, 328 pp. Paper. $49, ISBN 
1-56396-642-5. 

This  compilatic!n c>t prGc~s o t  same 6QQ pa- 
lpers-ri~ugl~ly one-i1u;lrrer frol l~ 1895-1946, 
tliree-Lluarters frilnl the  part h;lit-cent~~ry, and 
cit tlie latter \\-ell over hal t  froni 1947-1967- 
1s a c o l l a h c i r a t ~ o ~ ~  I~e tween  the  L.S. ( tha t  ii, 
Berkeley) and the  R ~ l s s ~ a n  ( P r o t v ~ n o )  par t~c le  
h t a  grouys. For e ~ c l h  payer tliere i j  a yhra.;e 
l ~ r o c l a i m ~ n g  it.; ,iql~ificance; [ t i  f ~ ~ l l  title ( i n  
the clriginal la11g~1,le tor ear l~er  paperr bur 
only 111 E n e l ~ s h  r r a n ~ l a t ~ i i n  L1r later paper.;): a 
list cit all autliLiri it fener tllali five; the  orig- 



inal abstract, in English, or a brief excerpt 
from the text; the particles/reactions stud­
ied; if experimental, the accelerator and 
detector used; a partial list of the references 
given in the paper; and references to re-
printings of the paper. Unfortunately, no 
indication is given of the length of the 
paper, and authors whose identities disap­
pear into an et al.—the rule for experimen­
tal papers of recent decades—reappear only 
in the name index, which is consequently 
dominated by the participants in those 
mammoth collaborations that chose to list 
individuals rather than sign as groups. A 
helpful, though all too incomplete, subject 
index is provided. Useful as they are in 
providing concrete historical orientation, 
chronologies are—for all their seeming lack 
of interpretat ion—among the most tenden­
tious historical documents. In this case the 
tendencies are the laudable one of recog­
nizing the many contributions of Soviet 
physicists in the postwar decades and the 
expectable one of placing stepping-stones 
to the establishment of the "standard mod­
el" and its six quarks. Explicitly excluded 
are the Grand Unified Theories, string the­
ories, supersymmetries—all that lacks ex­
perimental confirmation, even where, as 
with proton decay, much experimental ef­
fort was invested and definite limits estab­
lished. Other "particle data" discoveries are 
more unaccountably absent—for example, 
the continually reduced limits on the size of 
an eventual electric dipole moment of the 
neutron and the discovery of the electric 
quadrupole moment of the deuteron (1940) 
and a t tendant recognition of the non-cen­
tral character of the nuclear force. Indeed 
by now so much has been written on the 
history of particle physics (see the excellent 
critical bibliography by H. C. Hovis and H. 
Kragh, "Resource letter HEPP-1: History of 
elementary-particle physics," American Journal 
of Physics 59, 779-807 [1991]) that not even 
600 papers can cover the subject. But it is a 
mitzvah nonetheless to provide in convenient 
form so much information about so many. 

Paul Forman 
Smithsonian Institution, 

Washington, DC 20560, USA 

Browsings 
American Cardiology. The History of a Spe­
cialty and Its College. W. Bruce Fye. Johns 
Hopkins University Press, Baltimore, 1996. xviii, 
489 pp. $24.95. ISBN 0-8018-5292-7. 

T h e story of the discipline of cardiology 
and the technologies, research climate, and 
socioeconomic factors that have influenced 
it, by an academic cardiologist who is also a 
practiced historian. 

Biology and Conservation of Sea Turtles. 
Karen A. Bjorndal, Ed. Second edition. Smith­
sonian Institution Press, Washington, DC, 
1996. iv, 615 pp., illus. Paper, $29.95. ISBN 
1-56098-619-0. 

A reprinting of the proceedings of a 1979 
symposium with the addition of 14 papers 
covering "recent advances" as of 1995, on 
topics ranging from early stages of life history 
through physiology to management issues. 

The Cambridge Dictionary of Scientists. 
David Millar, Ian Millar, John Millar, and Marg­
aret Millar. Cambridge University Press, New 
York, 1996. xii, 387 pp., illus. $39.95 or £24.95, 
ISBN 0-521 -56185-X; paper, $16.95 or £10.95, 
ISBN 0-521-56718-1. 

Brief lives of some 1300 scientists liv­
ing and dead, with 33 interspersed "pan­
els" giving accounts of various fields and 
research topics and of such matters as sci­
ence in wartime, the exploration of Australia 
and Antarctica, and the contributions of 
women. 

Discovering Molecular Genetics. A Case 
Study Course with Problems and Scenarios. Jef­
frey H. Miller. Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY, 1996. xxiv, 696 
pp., illus. $59. ISBN 0-87969-475-0. 

A pedagogic approach utilizing groups of 
"classic papers" accompanied by discussion 
of the context of the work, references to 
other sources, and questions to test the 
student's understanding. 

Einstein's Wife. Work and Marriage in the 
Lives of Five Great Twentieth-Century Wom­
en. Andrea Gabor. Penguin, New York, 1996. 
xxvi, 341 pp., illus. Paper, $12.95 or C$16.99. 
Reprint, 1995 ed. ISBN 0-14-15993-2. 

Recounts the life of the physicist Maria 
Goeppert Mayer as well as that of Mileva 
Marie Einstein, without espousing the claim 
that the latter deserves equal credit for the 
work attributed to her husband; other sub­
jects are Lee Krasner, Denise Scott Brown, 
and Sandra Day O'Connor . 

Lyme Disease. The Cause, The Cure, the Con­
troversy. Alan G. Barbour. Johns Hopkins Uni­
versity Press, Baltimore, MD, 1996. xx, 258 pp. 
+ plates. $35.95, ISBN 0-8018-5224-2; paper, 
$15.95, ISBN 0-8018-5245-5. A Johns Hopkins 
Press Health Book. 

A n effort by a medical expert to "set the 
record straight" for patients and other gen­
eral readers amid the confusions and con­
troversies surrounding the disease. 

Magnetic Resonance in Perspective. High­
lights of a Quarter Century. Wallace S. Brey, 
Ed. Academic Press, San Diego, 1996. xx, 681 
pp., illus. $59.95 or £44. ISBN 0-12-133145-8. 

A reprinting of 55 papers from the Jour­
nal of Magnetic Resonance, 1969-1989, se­
lected "to give readers who have not lived 
through this period a feeling for how the 
complex array of art, science, and technol­
ogy now available has developed." 

Misunderstanding Science? The Public Re­
construction of Science and Technology. Alan 
Irwin and Brian Wynne, Eds. Cambridge Uni­
versity Press, New York, 1996. viii, 232 pp., 
illus. $59.95 or £35. ISBN 0-521-43268-5. 

A dozen essays by British social scientists 
examining citizens' responses to encounters 
with expertise; episodes considered include 
exposure of British sheep to Chernobyl ra­
diation, obstetric interventions and testing, 
diagnosis of a genetic disorder, and a super­
market-sponsored museum exhibit. 

Reasoning About Luck. Probability and Its 
Uses in Physics. Vinay Ambegaokar. Cam­
bridge University Press, New York, 1996. xvi, 
231 pp., illus. $55 or £35, ISBN 0-521 -44217-6; 
paper, $19.95 or £12.95, ISBN 0-521-44737-2. 

A n exposition of statistical reasoning 
and its applications in classical mechanics, 
thermodynamics, and quantum mechanics, 
based on a Cornell University course for 
non-science majors. 

Selected Papers of Freeman Dyson, with 
Commentary. Freeman Dyson. American 
Mathematical Society, Providence, Rl, and In­
ternational Press, Cambridge, MA, 1996. xii, 
601 pp. $59. Collected Works series, vol. 5. 
ISBN 0-8218-0561-4. 

Reprinted technical papers by a theoret­
ical physicist well known as an essayist on 
more general topics, grouped according to 
categories of mathematics (13 papers), phys­
ics (31), and biology and engineering (5). 

The Simple Science of Flight. From Insects to 
Jumbo Jets. Henk Tennekes. MIT Press, Cam­
bridge, MA, 1995. xii, 137 pp., illus. $20. Trans­
lated from the Dutch edition (Bloemendaal, 
1992). ISBN 0-262-20105-4. 

A work for general readers, characterized 
by its author as "an act of revenge on the part 
of an assistant professor of aerospace engineer­
ing" who was reprimanded by his department 
head for udar[ing] to use flight calculations of 
ducks, geese, sparrows, and butterflies to en­
tertain his class on aircraft performance." 

Transmuted Past. The Age of the Earth and the 
Evolution of the Elements from Lyell to Patter­
son. Stephen G. Brush. Cambridge University 
Press, New York, 1996. x, 134 pp., illus. $44.95 
or £30. A History of Modern Planetary Physics, 
vol. 2. ISBN 0-521-55213-3. 

T h e perspective of a historian of science 
on "history and geology as ways of studying 
the past," Kelvin's ideas about geological 
time, the status of planetary science, and 
geochronology and stellar evolution as seen 
in the present century. 

Typhoid Mary. Captive to the Public's Health. 
Judith Waltzer Leavitt. Beacon, Boston, 1996. 
xx, 332 pp., illus. $25. ISBN 0-8070-2102-4. 

A n account by a historian of medicine of 
the case of Mary Mallon, an Irish immigrant 
cook and "healthy carrier" of typhoid, to 
whom was attributed the spread of the disease 
in New York in the early years of this century. 
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