
Did Galaxies Bloom 
WABHIN<YK,N~ D*c-% h~ of 
& e ~ t ~ z o l d w a l l s o f g . a l a x i e s s e m i n  
today's m i o ~  ma9 date baclcpctically to 
tbR big bang. By d i n g  h e  neighborhad 
ofdimm " eobjmsobright 
%cwb=atirmedenthe 
tmiv.ese was ].a a billion years 016 or 
10% of i r ~  arpfent a g ~ ~ o t r o m e r s  have 
found that newly. every one has a fuzzy cam- 
e g i h q  m two. These s t d l  gatherings 
i a b * 5 M i l b ~ s a y S ~ 1 & ~  
Djixjpvski of the California Idticute of 
Technolocry in Pasadena, are %be p i b l e  
tm+es of tiLm rich clusters of daxies." 

They are also achallenge tog&norion that 
h e  clumpiRess of today's universe emerged 
WY ~ . I f E h e ~ v e ~ s e ~ t & s  asmuch 
m a s s a s s g m e ~ ~ e v e .  the f-d~naf 
denseclwmddha~ebeenre&edbythe 
&ravityc&thesumxurding&e But the 
belief in a dense &verse has already taken 
a blow horn Eht! dimvery of great walls of 
galaxies &en t& mi- was just 2 buiori 
pears old {Sdms, 4 ApA SW, p 36). Now* 
Qorgovski &A he a m  dissetn Zarge-de 
s t m m m e p e n $ a ~ P e i n & ~ .  

Like all asemmen wanting m probe the 
khea  reaches d the miveme, the team fmad 
torely ~ n ~ ~ ~ d w y ~ s o m u c h  
b r i & t e r t h d m ~ ~ ~ * P r * ~ t d i s -  
~ ( a l r o h e f e n e d t o ~ M ~ ~  
l i & & @ m t i n g b b & * d d d  
bv the mxmian o f b  &am$; &mm 
hJ1pe b d- &nbemm 
odyesmaUhcr@ond&esAa;reupas 
q u a s a r s , d r e s e o b j e - c g b y ~ ~ ' t r e -  
veal c I u s t q  in the mly &altvem Thar 
w o u l d b I i a y i n g t o h ~ u i t i e 8 w e  
concentrated by m i n g  only the ones dm 
have a Q in theit m e .  Sa Dj+s tm 
used the light-gatbeting power afthe I0-meref 
l k k  telescope at Mauna Kea, Hawaii, rn 
~ t h e s u m x m d r n g s d ~ e ~ ~ c  
~ I & $ ~ d b e ~ 4 d 5 , f Q r  

results d y  && month at a inacing of the 
A m e r i c a n ~ ~ ~  Sociqhere. ' W y  
some 10 qmsw fields have h studied so 
k, but h+ every case, we hand at least 
me  carnphgalaqat  as 
the quasar' This is the first dear detwtimof 
primordial hgescaSe structure at redshh 
larger than4." njorgovski pointsmt that the 
qwwr companiomfottnd by b teain arqnoe 
.get fU-fle&ed galaxies. %re hasn't: been 
enough tiwe hhce the 'big baql for these 
things t~ be any&@ else than primdial 
protogalaxies," he says. 

Chatles St&l of CalTech, who identi- 

in Clumps? 
~ g s l a x y P w Q @ ~ ~  
*of about 3, when 
ohellniw?rsehad& 
the! 2-trillion-yean + 
isn't sulre dla QsXgav- 

5 a low-density universe, 

ski's team r d y  has'& : 
-covered h e  peamam of-! 

a g r e e s ~ D j ~ ~ v s k i ~  
hind strong evidence for 
m y  a i y  clustering. 

The obervations sug- 
gest &at ody scattered t\3- 
gbm of the early universe 
were dense enough for gal- 

-,&emamdyappeared 
iaduznps. 'These are very 

the ~~ he sees.'-' spmdplacaintheuni- 
'They'm using a ditlkzmt! 
approach, observing only *@C&mcmmthatwemiss 
w f a d  f iebWhe says? T-ethemess. Fuzzy protogaWim - mc#rt When we ob- 
Aad Neta Ehhcall of duster near a brilliant quasar. serverahcEomspotsonrhe 
Princeton Univetsity is sky." If so, astronomers 
a03;1MbyDjoagov~sfinding~tthedis- ~ f b r ~ i n ~ e a r l y u n i ~ n d t o  
tant quasars to have more compspio~ #fillow dx bq&t lights of-. 
~ e ~ i h a n q u a s a r s a t l o w e r ~ . ~ ~  -G~vettSchihg 

ingfover tinaef d d y  increase theknunr- Gaue~t $&hg is mi nstranary WrithT in Ucredu, 
bers," she says. But Bahcall, who a d ~ m t e s  tke N & M .  

i 

M[micking an Enwale ip Look and Deed 
~ m o d e l a i r p ~ a n d . s h l p s l o d r l i s e  
&tedthingrequimaQ&catetouch3ut 
~ ~ m & I s t o a d y f l y o r d r @  
c@ms & level of sqhtication entirely. ' 

SoLQBpidi&mtoaeatedurabled 
~ ~ I o d c d a c t l i k e ~ , &  
b dysds~czmyoutam&tudeof 
c h d  rewticmgj m living dirngs-atxt, in- 
&, ininch;larry.. Over thepas t fmk 
c r a b ,  ~~ mearch teams have came 

~ - s a d o r p m i e r r n o p o ~  
a l i m h o ~  other wmpmds d e d  a&- 
h y & - w h i & s e r v e a s b d ~ f o r m a k i n g  
~ o i h e r ~ t i a l ~ & I t U i s q u i t e a n  . 
i m p r e a s i v p p i e c e o f d ~ s a y s ~ d U n i -  
t ~ ~ c ~ R i c h a m d H ~ b  

% r ' t e w ~ o x ~ ~ d t s o  
d~mbeusefuiinindus- 

Mathre trial p r o c w  where the 
alcohol-to-aldehyde 6 

& d l e  the hem 
of one enzyme am an- 
o r h e r , ~ e ~ ~  
bmadrtk-  
&& same &emid 
rewdoas as the en- . 

catalyst, reported on 
page 537 ofthis issue, kpnsentsuoned~M 
g C M d ~ b  to bring to@&erMtherff.ruc- 
a n a l d = t i ~ i t y w q T o m h U ,  
anagmieakemkotdenymemo&e~at 
~ ~ d r g 0 f N o r t h C a r o h a , ~ 1 ~ .  
XI& m&1% die work of a five-me&a 
a-dutivdty Cedby inorg&c c h -  
im Darr Stack and s6fumvaI expert Keith 
~ ~ & a C t i w s i r e o f a n ~  
h w n a s g p h c ~ & L i k e t h e ~ , i t  
a F a r k s ~ o r d ~ ~ ~ a n d p r ~ t o  

&& red& the cornplex4ty and 
n C~tC)_fmmV indwwid 

tpts d d  work on a 
widar mnge of starting 

- d k i o m ~ ~ c a n l Z n d m o d e l s h t  
&we the m e  basic structure as the corre- 
q a n b g ~ ~ n u o s t .  likely to be effcient 
e z l q l w ~ ~ s . Q u e k . " N a & b ~  
~ 1 d t h p M e n n o f ~ t o ~ n ~ ~ ~ t ~ h ~ -  
rians.rn~41.n*issoppha," 
Kep ta the frulcriion of both&chwux&- 

kad&enewmodelisa&gkcopper 
atam at &e core d each ccmpmd. Copper1 
like m&.is gmd a m a d h g  snatehinglec* 


