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Lyman « imagery of the hydrogen geocorona was obtained from the lunar surface during the Apollo 16
mission. The images are of 20° diameter fields, with 2 arc min limiting resolution, centered on the
earth and about 12° upsun of the earth. The data confirm that the hydrogen geocorona is detectable above
the interplanetary Lyman a background to more than 15 Rg in the upsun direction. In the antisolar
direction there is a pronounced ‘geotail’ effect due tg solar Lyman « radiation pressure, which is markedly
asymmetric about the sun line. Comparison of the dala with theoretical models shows quite good
agreement, particularly in the vicinity of 3 Rg. In agreement with other observations the hydrogen density
is lower than the theoretical density in the far-upsun direction, and very close to the earth there is a
buildup of hydrogen on the dark side.
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primarily occurs beyond the Belt stars.
The correlation between the OAO blended equivalent widths and color excess, 4430 A absorption,

and interstellar sodium absorption are examined. Excellent correlation between sodium and hydrogen
column densities is found.

Washington, D. C. 20546 emission. The broad feature at Arest 1,400 A is similar to that

1.0— usually attributed to Si (1v) and O (1v) in high-redshift QSOs.
' Dear Dr. Fletcher: There are also probable emission features which may be due to
- : ’ O (1) A1,304 and Si () A1,265. The continuum is flat, with no
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. evidence of strong absorption shortward of Lyman a.
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151 ! e 7 1.O=- of American "know-how' in astronomical instrumentation is a signif- -

- icant one, The truly spectacular technological accomplishment that =
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0 | stratfa our gr?atness and our character to th? whole world, '-I“I}G'refore, pand forever, two studies have revived|would help to known that the brightest = S e et o o v
é P L L1 1 | | the bicentennial year would be an excellent time to formally initiate the possibiilty that it is finite and predes- { light visible in each was a ‘“standard can- T O " B
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The new observations, looking at the| In a search for such *“100-watt bulbs"
problem in separate but related ways, | Dr. Allan R, Sandage of the Hale Observa-
suggest that expansion has already |tories in California has for a number of
slowed enough to end in a falling back | Years used the brightest elliptical galaxy
together of all the galaxies and stars bil- | in each cluster of galaxies, It has been
lions of years hence. an extension of this work by Drs, Jerome

One study used quasars and the other | Kristian and William Westfall, with Dr.

Could Always Work Things Out
F1c. 1.—Composite profiles recorded for the 0-0 absorption to the C 1=+ state of interstellar

carbon monoxide in the spectra of A Ori, £ Per, and o Cam. The expected positions of several
rotation components are shown at the top, with a wavelength scale at the bottom. The thin lines
on either side of the main curve represent the =2 ¢ error limits from the net counting statistics.
The scales to the left of the profiles indicate the relative intensities.

Wouldn't it make sense to name the observatory for
~a famous American astronomer to further emphasize our prestigious
position? The "Hubble Astronomical Observatory' would be appro-
priate because more than any American astronomer his name is
internationally known and the large telescope will be particularly
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-3.0 T T T ; : suited to extending Hubble's contributions. used brilliant, distant galaxies as “stand- | Sandage, that suggests enough slowing nprplodng e
: il I I | | ' ard candles” to see if the expansion rate | of the universe’s expansion to imply
6 R g OPHIUCHI Sincerely, was considerably greater long ago. In|eventual collapse.
# . both tests, this appeared to have been| Last night, however, Dr. Sandage,-in
al 8 ORI A i y / (_7 ;2 7 the case, But in each case the findings |a telephone interview, pointed out that
06+095X AP LA were tentative. corrections to the findings may prove
Al 4 . The term *standard candle” is applied |necessary and that the earlier arguments
_a0L Wn}. G. Fastie to astronomical objects believed to be |for an open, infinite universe also contin-
f . i | | ! A ) WGE:ec Adjunct Research Professor of uniform intrinsic brightness. This |ue to be persuasive. ,
1200 1400 1600 1800 makes it possible Lo estimate an object's| The quasars had seemed hopeless as
A (A) 4 cc: The Hon, J. Glenn Beall, Maryland The Hon, J. L, McClellan r_elatiye dis}nnce by the dimming of its '
i : : : — Maryland Congressional Delegation The Hon, G. H. Mahon light in its journey to an observatory. Continued on Page Al3, Column 1
Fig. 1. Spectrometer scans in the region of Lyman a of 4 early-type stars made with the OAO-A2 < The Hon, William Proxmire, Wisconsin Members of LST Working Group:
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w | e Sim T NZ o N The Hon. Don Fuqua, Florida G. B. Field
15} JORI SimlLa NV "‘7 l L ORI o Dr. Nancy Roman, NASA Hdqgts, ) L. Spitzer, Jr,
10} l 6.0 Atoms in Dominant lonization :
o sl ' Stage in HI Regions caused by expansion of the univ far away that their light has taken bil- gen known as Lyman alpha, relative to|was expressed by the mathematical term , Those who have become convinced ex-
) ZORI W motion is manifest in a sh lions of years to reach the earth. They the background light of the quasars.|q zero. If it exceeds 0.5 the universe is pansion of the universe will never end
X M AP T ¥ A X Ho Molecule. J= 3106 lines in light from th ect toward the are therefore beizlg seen when the uni- Most quasars are so far away that|closed. The admittedly tentative indica-|base their point -of view.on evidence that
~ 150 1200 1250 2 ! y red end of the sp m. verse was relatively young. Estimates of otherwise invisible ultraviolet = wave | tion from the quasars was 1.0. has not been refuted. The strengest evi-
e A (R) i Te extreme of the visible its present age range from 10 to 20 billiog lengths have been shifted to ‘the visible| The Hale Observatories group has not jdence in their favor concerns the appar-
§ A Neutral Atoms Whose lons f The long-wave end, and violet years. ] ) part of the spectrum. To see the slowing | yet published. its findings but they have ent absence of enough material within
O ‘o -7.0 : . . — i opposite, or shott-wave end. ~ At such great distances, as estimated trénd, however, it was necessary to apply | been widely circulated. They are based |the universe, in terms of tons per cubic
- ' : are Dominant in HI Regions ' he spectral lines are lengthened, or “red- from their dimmed lyminosity, the red the same test to a closer quasar whose |on observations of 139 galaxies. some!light year, to generate the gravity needed
1 | ’ Continued From Page Al shifted,” by the same effect that lowers Shifts should show whéther the expansion ultraviolet emissions could not be seen | Previously reported, but 30 or 40 of them | to hold it together. ]
5 M_ L | L l L I L I I | ! - ‘ the pitch of a receding horn. . then was sufficiently more rapid than bxcept from above the atmosphere. new. They implied slowing was 1.6, with|. The subject is one with emotional over-
o P . . \ 5.0 6.0 7.0 8.0 9.0 10.0 1.0 sfandard candles because they appeared [, 5 yniformly expanding universe this teday to indicate a substantial slowing® This was done with a rocket shot from | 2N error margin of 0.4. tones as many scientists find a universe
~ L Fig. I. Print from S-201 frame 40, a 1-min exposure centered on the earth, wavelength range 1050-1600 A. The hydrogen geocoronal Lyman log Nfx (cm-1) highly variable or irregular in brightness. “red shift” increases systematically at . lsfl t}‘:gnextc%r;t ;o ::tl:rl:n :iani?jariiéx%srgg;:;t g}e wgitfa éstaxxl;ﬁll’rowng -Gmtglld 1{1 Nev.tr; p'girlet Séﬁ?“ﬁ?;‘éﬁa :shggigugnot‘xsﬁgvﬂﬁg gesungd fgr gtehméa{le.rexp%:}s::n, I;tg s;te?rs
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§ +6 ORI a emission is the dommant' feature. The dark limb is seen silhouetted against the interplanetary Lyman a background. The diagonal streaks in :rtmlga& only Pien.m recent observations Tgergatsirl ftélsitsan;ﬁf&;ghg‘l‘_aglheictgl‘lt;n; g;ig;: ble to predict whether it will fall back optical telescope ever sentga;m in ﬁm galaxies change their intrinsic brightness | More po;g)ular is the idea of arfy oscillating
&& the upper portion of the picture are instrumental. Pigure 2 Curves of srowth for different f int lar 1; in ¢ Oph. The filled ose with certain spectral features observed luminosity for a large number .0 €arth or sail off into space forever. manner. For almost six - minutes it|Wwith age. Some believe that as their stars | universe that repeatedly expands and ¢ol-
g g or different groups of interstellar lines in { Oph. The fille seem to’be uniformly bright and enabled of galaxies, they tend to lie along a The same test could be applied to the scanned the brightest, and presumably | burn out they get dimmer. Some say the ; lapses.
PP TN TP P T P circles represent lines produced by N I, Ar I, Mg II, Si II, S II, and Fe II; the triangles :oggg&@cgttﬁgf ti%’;“%gﬁ?‘:ﬁ:ﬁgg’;gﬁg straight line. This implies uniform expan- ;{f;l;:rggullg ggfggggﬂy precise observa- “ei‘éif;,“i‘ifsf;,‘?;ﬁ}? ::Iggt?%as com gggl‘ﬁgf_ §;‘§§‘30ﬁ3§ #;ﬁb%ivgagg;? bA,ftEY a meﬁﬁgg ég Tex?;_iit t‘;f‘hid‘ the
. . . . S i i i i Rl - : ! ] -35101 . - - A 5 - | subject was debated In e corre-
150 1200/\ &) 1250 1150 1200/\ ) 1250 show CI, Nal, Mg, S, K I and Fe I. The crosses represent H, Lyman lines from the feels is a closed, finite universe. sion at increasing distances into space, "o crandard candle used by the Johns | pared with that of five extremely distont| The Johns Hopkins group of Arthur F. 'spogldent of Nature commented: “Perhaps
rotational levels J = 3-6. “In both tests, the observed brightness and therefore into the past. Hopkins group concerned the brightness | quasars, determined by the spectral meth- | Davidsen, George F. Hartig and William | cosmologists should-always state ‘These
Fig. 2. A comparison of OAO-A2 scanner observations with rocket observations of Carruthers of cach object has been compared with  The most distant galaxies and seem- of quasar emissions at certain ultraviolet | od, the result “favored” a slowing rate | Fastie reported their findings in the Sept. | are the opinions upon which I shall bass
(1969) and Morton (1969). Dashed lines on OAO scans indicate adopted continuum level and portion its observed motion away from the earth, ingly even more distant quasars ‘lie so wave lengths, such as those from hydro- | that woulid end in collapse. The slowdown | 15 issue of the British journal Natureﬁ.r ~ |my facts.’”
of Lyman a blend which is measured. For detailed information about the stars see Table 1.



