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by W1-E2 and a1-a'2 that are respon
sible for morphogenetic differences in 
these two organisms will turn out to be 
similar. 

Thus budding yeast exhibits some of 
the properties of the filamentous fungi 
and they in turn share some of the 
gene-regulatory mechanisms of yeast 
that control these properties. It is impor
tant, however, not to overstate the simi
larities between budding yeasts and their 
fungal brethren: the filamentous fungi 
present many distinctive opportunities 
for studying cell-biological processes 
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FIG. 3 Heteromultimeric regulatory proteins 
are molecular signatures for specialized 
cells of yeast and other fungi. a, In Sacchar
omyces cerevisiae MAra codes for ai, and 
MAra' codes for ac2, which form the hetero
dimeric repressor a1-ac2. b, In Ustilago 
maydis b1 codes for E1 and Wi, and b2 
codes for E2 and W2, which can form two 
different types of heteromultimers (one of 
which is shown). c, In Schizophyllum com
mune Aac1 codes for Z1 (and several other 
polypeptides), and Aac3 codes for Y3 (and 
several other polypeptides), which can form 
several different types of heteromultimers 
(one is shown). The black segments of the 
subunits indicate known or presumptive 
homeodomains. 

(nuclear migration and morphogenesis 
for instance), and degradative processes 
and other biotransformations, and they 
are vitally important plant and animal 
pathogens. We can look forward to 
further revelations about the similarities 
and differences between yeast and its 
fungal brethren. 0 
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NEWS AND VIEWS 
GAMMA-RAY ASTRONOMY----------------

Geminga joins the class 
Charles D. 8ailyn 

THE undercurrent of elation in Halpern 
and Holt's paper on page 222 of this 
issue! on the 'Geminga' astronomical 
y-ray source is unmistakable. The au
thors "consider the mystery of Geminga 
largely solved", laying to rest a puzzle of 
two decades standing, with important 
implications for understanding high
energy sources in our Galaxy in general. 
The sentiment is justified for, at Halpern 
and Holt's suggestion, Bertsch et al. 
re-examined data from the source from 
the satellite-borne Compton Gamma 
Ray Observatory and confirmed the con
clusion. Their paper2, and further con
firmation by Bignami and Carave03, will 
appear in the next issue of Nature. 

The y-ray sky is dominated by diffuse 
emission and three bright point sources. 
Two of these, the famous pulsars associ
ated with the Crab and Vela supernova 
remnants, as soon as they were disco
vered were identified with objects prom
inent in other wavelengths, and have 
become among the most intensively stu
died of astronomical objects. The third 
source, however, appeared to have no 
radio, X-ray or optical counterpart, and 
was therefore dubbed Geminga, a pun 
on the constellation of Gemini in which 
it is located and an Italian expression 
meaning "it's not there,,4. 

Indeed it would be more than 10 years 
before an unusual faint X-ray source was 
proposed as a counterpart for Geminga4

, 

and another five before the discovery of 
a faint optical object in the X-ray error 
box5. Now, finally, the identification of 
the X-ray and optical source with 
Geminga has been unambiguously con
firmed. Furthermore, the source itself is 
shown to be of the same general class as 
the Crab and Vela pulsars. The similar
ities and differences among the three 
sources will provide interesting con
straints on pulsar emission mechanisms. 

The key which has unlocked Gem
inga's secrets is the discovery by Halpern 
and Holt of pulsations with a period of 
0.237 seconds in X-rays. The authors 
used a long exposure with the Rosat 
X-ray observatory of the purported X
ray counterpart to reveal the pulsations. 
It had not been possible to search for 
such short pulsations in y-ray data, be
cause the paucity of y-rays leads to 
spurious periodicities on sub-second 
timescales. But with the Rosat periodic
ity in hand, Bertsch et al. 2 quickly found 
the same pulsations in data from the 
currently operating Compton Gamma
Ray Observatory; and Bignami and 
Caraveo successfully searched archival 
y-ray data from the 1970s, exclaiming 
that "it was there all the time,,3. The 

identical pulsation periods in X- and 
y-rays confirm that Geminga and the 
X-ray source are one and the same. 

A pulsation period of this length 
strongly suggests that Geminga is a 
young pulsar, in which the pulsation 
period is associated with the rotation 
period of a highly magnetized neutron 
star. Geminga is not observed in the 
radio, as are the Crab, Vela and many 
other pulsars, apparently because its 
magnetic poles do not point sufficiently 
closely in our direction. Such radio quiet 
pulsars have long been inferred to exist; 
what makes Geminga unusual is that it is 
so nearby that its y-ray emission is easily 
seen. Indeed, the y-ray data indicate that 
Geminga may be but 30 parsecs away 
from us (only 25 times further than the 
nearest star), making it the closest iden
tified neutron star. 

The presence of the pulsation signal in 
data two decades old allows Bignami and 
Caraveo to confirm the observation of 
Bertsch et al. that the pulse period is 
slowly but steadily lengthening. Such 
behaviour is observed in all radio pul
sars, and is generally accepted to be due 
to a braking force exerted by the strong 
magnetic field on the neutron star's rota
tion. The inferred magnetic field for 
Geminga is right in the middle of the 
range observed for young radio pulsars, 
which clinches the case for the view that 
Geminga is a member of this class. 

Now that the general nature of 
Geminga has been established, much 
work remains to be done to knit this 
astronomical curiosity into the growing 
fabric of high-energy astrophysics. 
Theories of pulsar emission mechanisms 
will have a new constraint to satisfy; 
indeed Bertsch et al. suggest that one 
popular model may have to be dis
carded. More sensitive searches for 
Geminga-type objects with the new gen
eration of orbiting high-energy observa
tories may improve the statistics of radio 
pulsars in various ways. But the mere 
fact that this mysterious object can now 
be fitted into current ideas about high
energy astrophysics is in itself enough to 
delight and invigorate those working in 
this rapidly advancing field. 0 
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