A HIGH-VELOCITY COMPONENT OF ATOMIC HYDROGEN IN
COMET BENNETT (1970 I1)

H. U. Keller and Gary E. Thomas

The Lyman alpha emission from Comet Bennett (19701I)
was measured near perihelion (March 1970) by the University
of Colorado ultraviolet photometer experiment on 0GO-5
The spectrometer field of view of about 3° crossed the
cometary hydrogen coma four times. The hydrogen coma was

6 km in the antisolar

observed to extend more than 30 x 10
direction.

A model for the hydrogen density was developed which
took the actual cometary motion and the gradients of the
forces of gravitation and radiation pressure into account
Exact trajectories of atoms in the orbital plane repre-
senting the column densities perpendicular to the plane were
calculated The variation of the hydrogen lifetime along
the trajectory as well as the solar Lo profile were con-

sidered. The strong curvature of the hydrogen cloud in the

orbital plane of the comet was used to determine the solar

Lo flux independent of instrumental calibration Figure 1
illustrates the observational geometry and the calculated La
isophotes. In general, the values for the cometary hydrogen
parameters: production rate, outflow velocity and lifetime,
determined from different satellite observations (Keller,

1973a,b; Bertaux et al , 1973) based on Haser's (1966)

316

https://doi.org/10.1017/50252921100500979 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100500979

ssaud Aissanun abpliquied Aq suljuo paysiignd 66005001 LZ625205/£10L°0L/610"10p//:sdny

*owBUApUAS 9Y] ST 9UI] POAJIND 3],
*POAIIS]O 8J9M SOTIISUIUT WNWIIXBW O} USUM SOWIT] 9] JB YjIed 9y} JO S9)eUIPIO0D A pue X 9yj Aq
pauijop oJae (+) s98s0x0 9y, °*(poysep 8ZIN) 91ep [BUOIIBAISSQO 2Yj uo Jurpuadap uorjisod [eolrjour
-098 xenonaed a1ayj 1B 19j3awojoyd opeIO[0) JO AJISISATU[) G-ONHO 9Y3 JO SUBOS 9a8 Soul] AABoYH
‘(g=Uu) ‘n'e I Ie H..m Woje H 50T X 6°C = & I0] Y 98°8 0] spuodsaaaoo g1 °sojel UOISSTWS juoaedde
9A7B[9I 3IM PATage] aae sajoydost 9y °*posn aae s 0T X €T = Hj pue [-V g-Wo ;8 yd 0T X g =
Ox .Hum wy 12 pue L = Ha ‘sjuouodwoo £310010A om], *UISLIO 9} e PaILOO] ST SNajonuU AIR1aWOo0 9y ],
*39Wo00 9y) jo aueld [eIIqIO0 9Y3 Ul 91| A puB X ‘UOIIOW AIB}SWO0D Y} JO UOIJISIIP Y]} Ul 9}BUIPIO0D A 3y}
pue Jxejostjue ul sjurod 9)BUIPIOOD X 9L, °*YOIBIN ¥.°0Z IOJ qoﬁm?o?o 19powt & jo dewi 9joydost 7 *1 9anJi g

317

[us] &

o
o

O b- £- 2- I-
|

0l

[wy] x

8I W

olel
$L02 HOWVW

S3LOHdOSI » L1

113NN38 13W0D
- -,01x g



https://doi.org/10.1017/S0252921100500979

fountain model were confirmed by this investigation A
significant discrepancy of the model calculations using the
established outflow velocity of about 8 km s"l with the
observations was detectable at the wings of the field of

_  view tracks, i.e., on the outermost parts of the hydrogen
coma; especially on the leading edge (Fig 2) An addit-
ional high velocity component of about 20 km s—l was neces-
sary to fit the data Under the assumption of a radial
maxwellian velocity distribution a best fit was found using
a 50:50 mixture of hydrogen atoms with mean outflow ve-
locities of 7 and 21 km s-l. Figure 2 illustrates very well
how difficult the detection of this high velocity component
is. Both of the computed profiles agree closely in the
inner part' of the hydrogen coma. The low velocity component
masks the high velocity portion. The subsolar parts of the
coma would be much more sensitive to the value of the
outflow velocity.

The hydrogen atoms are created with non-thermal veloci-

ties stemming from the excess energies of the dissociation

processes. The region where collisions are-important around
the nucleus is smaller than the hydrogen source region
(Keller, 1973b). Hence, we cannot expect the hydrogen atoms
to be thermalized. The high velocity component of about

20 km s-1 might well be directly connected with such a

dissociation process. The first dissociation of H,0, for
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example, yields hydrogen atoms with a velocity of at least
16 km s~ 1 (Keller, 1971)
The comparison of the model calculation with the ob-

served data further yielded the following values for the
29

hydrogen quantities: production rate, 5 9 (+2) x 10" H atom

6

lifetime, 1 3 (-0.3 + 0.7) x 10" s (both at 1 a u.) The

solar La flux in line center was determined to be 5.0 (+1 0)

x 1011 photon s71 em 2 a7l independent of any instrumental
calibration. For more details of the model calculations and

results, see Keller and Thomas (1975)
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