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ABSTRACT  The hypothesis that the blue stragglers in the dwarfl
spheroidal galaxies have a collisional origin is considered. 1 all of the
dark matter in these galaxies is in the form of low-mass stars and the
binary frequencey is >~ H50%. then it is quite possible that ~ 10% to 20%.
of their blue stragglers have been praduced by physical stellar collisions.

'El Milky Way Galaxy™s dwarfl spheroidal (dSph) companions cach contain
~ 10% to 10" blue stragglers (Mould & Aaronson 1983, Da Costa 1981, Olszewski
& Naronson 1985, Carney & Seitzer 198G, Da Costa 1988, Mateo o al. 1991h).
The central densitios of these systems are known to be quite low, and thus
the possibility that their blue stragglers have been produced by physical stellar
collisions would seem unlikely, However, it has been shown that binary-binary
collisions can produce blue stragglers in both the lew-density globular clusters
(Leonard & Fahlman 1991) and the old open clusters (Leonard & Linnell 1992),
and so one should not dismiss the collisional hypothesis in any stellar system
without carrving out a quantitative test,

In order 1o test the collisional hypothesis in dSph galaxies, one must know
the structural parameters of these systems,  Based on the recent literature
(Da Costa 1988, Zaritsky ot al. 1989, Prvor & Kormendy 1990, Mateo ot al.
1991a), wearrive at the following observed parameters for a typical dSph galaxy:
a core radins, r.oof ~ 200 10 300 pe,and a centeal one dimensional velocity dis
persion. @, of ~ 510 10 km o~ ' The contral mass density, p,, can be erudely
estimated from r, and e, using King's Tormula (King, 196i). For r, H00 e
and o, hkmos Pone finds p, 006 M. ope Y (herealter Case X)), and for
re 200 peand a, 10 kms Ponefinds p, 05 AL pe Y (herealter Case 3).

The mean time between binary binary collisions in a star elustor, £, can
be estiniated using Fyuation (1) of Leonard (1989), This equation assumes
that the hinany fraction, fi, is unity, 10 this is not the case, then 1y, st be
divided b 7 Mso, the egquation refers 1o only callisions in the core, aml il
[ is constant theouphout the system then fy, should be divided by two, W
will adopt fi, 0.5 throuphont the system. For sueh a high binary frequenes,
binary binary interactions dominate over hinary sinple as the prineipal souree
of physical stellar eollisions. We will adopt a mean binary mass ratio of 0.0,
awmd therefore the mean <tellar mass iy equal to 125 times the mean sinple star
(and binary priveary ) mass, . Thuas, the central nnmber density, ., equals
I'--/( 235 ). \We will ;|||H|l| m, 0.5 YW, osinee wuch o sy hae \I/I| 10
G solar wnit), whicl i tepical fora dSphopalaay, We will adopt a mean hinany
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semi-major axis, a. of I AU We now lave enough information 10 estimate 4y,
correspondiug to the adopted ro, o ad p. combinations.

The mean time between binary-binary collisions that produce merged stars,
Lns. vquals (s divided by the fraction of strong binary-binary interactions that
result in physical stellar collisions (or tidal captures). f,,. For e = 1 AU we
will adopt f,,., = 0.5, which is based on numerical experiments.

Toestimate the total number of merged stars that are expected 1o he present
in a dSph galaxy. vV, .. we divide the mean lifetime of a merged star. r,,. by
Linse The lifetime of a L0 M. star (which is the merged star mass that most
often results from binary-binary collisions with iy = 0.5 M. )is ~ | Gyr. which
we will adopt for 7, The result is N, ~ 15 for Case A and N, . ~ 220 (or
Case B, Most of these merged stars will he instantly observable as hlue stragglors,
and the lower mass ones will be eventually visible as stragglers, Therefore_ if
most of the dark matter in dSph galaxies is in the form of low: mass stars and
the binary frequeney is ~ 30%. then it is quite possible that ~ 10% to 209 of
the blue stragglers in these systems are lue to physical stellar collisions. Thus,
dSph galaxies may be similar to the open and globular chisters in onr Galaxy in
that they contain a mixture of blue stpagplers from binary mass transfer. slow
binary coalesconce, and physical stellar collisions.

It is puzzling that the fraction of blue stragglers that can be acconnted for
by collisions is 2 109 for the low density globnlar clusters (Leonard & Fahlnan
1991), the old open clusters (Leonard & Linnell 1992), and now the dSph galax
ies, I there s no connection between the structure of these stellar svstems and
the wnmber of blue stragglers they contain, then one might expect to caleutate
quite dilferont fractions of blue stragglers that can be accounted for in each case
(e O L and 109 Crather than 10%,10% and 10% ). This caincidence may
sugpest that collisions are indeed an important contributor ta the blue stragglor
populitions of these low density stellar systems, and that something may have
heen incorrectly assuined or left ouv of the caleulations on a consistent hasis.
For example,a binary freguency of ~ 50% has been assimed in all cases, If
the trne binary freguency is 750 racher than 50% . then the nmber of blne
stragpelers that can be expladned inereases by a factor of (075705007 ~ 20 Nlso,
il the main sequence lifetimes of the blue stragplers can be extendet by a factor
of twoor three due ta tapid internal rotation (see Leopard & Clement 1993, o
references theeein). then the wamber of blne steagplers that can be produced
would inerease by aosimilan fuctor. Such cbanpes o the calenlations wonld make
collivions a very amportant sonree of hine steappelers in all of the stellar syslerns
IR

On the other hamed s the possibilitg that all of the dark matrer i the dSph
palavies iin the fonm of Tow mase wrars mas be toa liberal of an assanmption.
Howe heaead avamne that onls 173 ol the dark matter o srellar, then the
cctimated mnmher ol blae stvaeeder produced by eollivion wonbd decrease by
a lactor ol (14! 0.1 In e coves colliaons wordd only aceonnt o Pia
of the oberved blae spappeler and e wonld he o relatively nnmportant
mechani m.
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