
program that allows doctoralstudents to earn 
up to $900 a month working part-time as 
mearch assistants. The program, says Fuji- 
wara, will allow some students to get paid for 
laboratory work they are now doing for free. 
Monbusho has requested $6 million in its 
1% budget to fund 540 research assistant 
positions for graduate studen@ with the 
number gtowing to 8000 in 5 years. 

Despite the increased apportmities, Japa- 
nese students may still need to be convinced 
that an advanced degree is a gaad invest- 
ment oftheir timeand money. Students who 
rernain in school into their h e  2Qs to attain 
advanced degrees are wen -as &&ing a&lt 
responsibilities. P l l t d w ~ t i o w s t f l l  prefer 
to hire masters*-degree hoMm and give them 
addirionalnrrinin,gin-b 

New Ph.D.8 and postdocs also face the 

challenge: of finding a permanent position 
in a sluggish economy. Take the case of 
Shinya Sawata. Sawat., who entered gradu- 
ate sehml at the beginning of the 
govenment's push to increase enrohat, 
was awarded a Ph.D. in b i d m m  in 
March from the University ofT&uba. Now 
he has a ptdoctoral reseaxkfehbiip to . 
study the chemistry of DNA at the Unjvler- 
sity of T o w s  Research b r a  for Ad- 
vanced S i e w  and Technologys Alth& 
his position rum until the end of next y w ,  
Sawata is k d y  worrying about w k  will 
happen when his fellowship is up 4 h 
enters Japan's~lugph jobmarket. hf$cr$ he 
is close to +air when thinking h u t  his 
career prospects. *I'd l i e  to get out of a?- 
search iJmause tlre future is so dim]," he says. 
"ht I don't know what else I can do." 

His plight is a familiar story to Sabum 
Nagaha, chair of the Kanagawa Acadetay 
d Science and Technology, a public-private 
research organization in Kawasaki. Nagakura 
chaired a subcommittee of aMonbusho advi- 
sory council that recommended increases in 
graduate and postdoctorate positions in a re- 
port earlier d& year, uThe biggest problem is 
that there are simply ins4fficient opportuni- 
th for younger scientists to cbnduct re- 
seztrchr he says. The increases are a step in 
the right direction, he adds, but more must 
be done. For young scientists like Sawata, 
that next step-creating good j o U t  
come soon enough. 

-aennis N o d e  

With Bdditiaal reprting by free-lahce writer h.larc 
hmphier m Tokyo. 

c< Masers 

First Light From a Space Laser 3 

It seems to be a rule of nature, saps vkihir reducing the energy available for 
Saelniki of the Natiod Ak mid Space lasing.What'srnore,~~~)stbh~ ' 

Museum (NASM) in Washingon: ''Masen red light-the 
anticipate lass." Six years &er the 1954 spe~ttulg where 
d e ~ m ~ o f t h e $ r s r ~ n t a s s r - -  would most 1 
which draws theaxagy daeidatoms reach the 
to produce inmw, c&emxt m i m l e s -  But Saelrii& thcmght he kne~ 
its optical u3wterpm, ehe kf was hm- agDOaplaceco lo$t&Ound-Mob- 
duced. But for fhe p t  30 yyears, wearchers semiam of the s ~ a t  in Cgnus, caleu 
have been waiting to see if &e law MWC.349, had pi&& up intense 2naser l&t+ 
applies in space. In the 19a, resixachers from the disk. And his B C ~ O  far the S&- 

includii University af C a W a *  hrke- ture of the whirling dbk and i t s  populations - 

ley, physicist CMes .Tpwnes, the devel- of excited atoms p d i a e d  &at lasing should af W@- 
oper of the laboratory maser, i d  masas in also occur, in regions of the disk closer to 
the gays of deep space. But no single, mam- the star. So he and his coUw-Edwin ~ ~ I z r ~ , ~ m  he hnv lM. biguous detection of a space laex b h e d  Erickson and Michael Haas of the National 

Mow the wait is over. In a v e n t  Aeronautics and Spme ~ ~ m t i o n ' s  
that Townes c a b  "quite convbing," a team (NASA's) Ames Rese~chCentet, Haward same process produces masers e k d e r e  in 
led by Strelnitski has detected z q & M  in- Smith of NASM, and Colgai~ of the the disk, ht in the di& it yields a her ,  
frar$ light coming from a disk afhpdr-agen SETI Institute in M m i r r  View, Califor- in pgtz because the gas is dema and the utaa- 
gas whiling around a young star 4QW h g b  nia-twk to rhe aiP in NASA's K* Qb- violet Ii&t tam intense. 
yeas away in the canstelhion Cygna. The senratorg, a C141 L d & d  S m W r  jet Because MWC349's disk is oriend'al- 
intensity of the emissisn*at one ~&dength that carries a Wkeret infraned descope to -t +.on, some of the hing pa& & 
earn& to its neighbanr shows &@ it is an altitude of 12,500  met^^. towardEarth,whichopenedtbwaytothe 

MWC349, the discovery. The result, says; EriW, % like 
at 169 having a picture of a mume we d d  never 

intaw visitn-+ picture that is eqxially valuab1e 
lons& p a d i f d o n d b  kt-, t b e c a u s e t h e l ~ ~ ~ t e s ~ a p a r t o f ~  
say S-kid b , h d w  it ahgives occurring. Streinitski and his colleagues planey-nw&at lies as close to the star 
amommema &ima d~dbkis, dmqbt &id this laws tltre is produced in hydmgen as W to tke sun. 
to be bee pr- ofplanetarytiy~pms. a m  that have been ionized by intense ul- The rwmmments, obtained in mid-Aa- 

By rrox+,-ddI~$stroti~nm have spotted miolet  &&n--either fiorn the star it- gustv d b e  Ku&z9s last hurrah, as it i g b  
several h a  msers in space, and dreo- self or frotn a shock wave w e  di3s inner to be d m i a r r e d  rhis W. But the m- 
rim saw do reason why an occasional dense, edge., Afte~ tip keed electrons t;ec~&ine searchm hoF its wcoess will ia$uce h- 
.energetic gas clad in space shoulddt actas a crith the ions, & y d  down w c  en- ro. f i  a pew ha--  &mgtxy 
laser. Sgace lasers should tend to be rarer ergg levels, emitting photon5 as they go, calw KF&+.,fix S q W  CNmmatory 
than masers, beaus  atoms excited up the Mu& of the mission is s p o l ~ e o u t a ,  but it Fa I & e d h ~ q ,  which c d  be fly- 
large energy step corresponding to phomns caa alee be - when another '&m i n g a k d  a 747 by the & af &c centaq. If 
of visible light have shorter decay times than pamsby, 'tielcli~$ an atom into emittingm C o n g p w k F t  buy h t  tqiment, &&I, 
atoms excited across micronkw transitions. identical photon. Eacb of these photons it c & j  tak& 10nger.e~ find the in 

"AS a result, these highly excited atoms tend repear the process, and over long paths qe h it did the first one. 3 

to emit light spontaneously, in all dke~~ionar~ through them, an intern b r e s u l w  The -- -James C b  
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