The SN 1987A Beam/Jet and Its Associated Mystery Spot
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Very early measurements of SN 1987A (87A) can be interpreted in
terms of an intense beam of light and jet of particles (BJ), which
still ran ahead of a slower, cooler, shrouding flow, cooled itself, or
lost the ability to do so, before impacting polar ejecta (PE)
remaining from the previous binary merger which formed Sk -69°
202. The photon beam scattered off/reprocessed in, without
significantly penetrating, the PE, producing 2x10% ergs/s for about
aday at day 8.0, the same delay predicted from the 0.059" offset
(17 light-days in projection) of the "Mystery Spot" (MS), and the
ring/bipolar geometry (the many other details of 87A also strongly
suggest that it resulted from a merger of 2 stellar cores of a
common envelope [CE] binary, i.e., a "double-degenerate” [DD]
event). This scattered flux then decayed for a day with a timescale
consistent with the UV flash, after which the luminosity rebounded
to the day 8.0 value by day 10.0, and continued rising linearly with
time, indicating: (1) particles from the jet penetrating into the PE,
with (2) the fastest traveling >0.9 ¢, and (3) that both the beam and
jet had collimation factors >10*. Without having to penetrate the
entire CE of Sk -69 202, it is likely that the BJ would h:
produced a full B” upon impacting the PE.
Because DD can produce /GRBs, and dominates in elliptical
galaxies, where only sGRBs have been observed, DD without CE
and PE also produces sGRBs, and thus the pre/non-CE/PE photon
spectrum of 99% of GRBs is known, and NS-NS mergers may not
make GRBs as we know them, and/or be as common as previously
thought. MSPs in the non-core-collapsed globular clusters are also
99% WD-WD DD merger, consistent with their 2.1 ms minimum
spin period, the 2.14 ms signal seen from SN 1987A, and sGRBs
offset from the centers of elliptical galaxies. There is no need to
invent exotica, such as “collapsars,” to account for /GRBs.
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Delay (days)

20. 10. 0. -10.
Delay (days; 7
Y (deys) S SN 1987A
200. 0.  -200. 3 ot ——— o
1.0 -
= z
2 —200. D/ PY = 0. / ;
S o, ER 05 & = Mystery\d - 50
& - £ = Spot.
2 % § 5 20
2 [} “MS 0. g 2 Polar Ejecta
B s & 0. 10. 20. 30.
) 5 £
2 200 ® ER Line of Sight (ft-d)
@ 1o P The geomenyof
—200. 0.  200.

Line of Sight (¢t-d)

4. The geometry of the “Mystery Spot” (M) rel
1o SN 1987A and the equatorial ring (ER — shown
section).
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Fig. 6. After Hamuy & Suntzeff 1990, AJ, 99, 1146, and
Wamsteker et al. 1987, A&A, 177 1.21, the very early
luminosity history of SN 1987A as observed with the CTIO
0.41-m and the Fine Error Sensor of IUE. Data taken at
Goddard Space Flight Center by Sonneborn & Kirshner,
and the V ranca Station in Madrid, Spain, are marked as
blue X’s, and green + s, respectively. Various stages of
beam/jet breakout and interaction with polar ejecta are
labeled. The flux level near day 20 corresponds to 5.8
magnitudes above the day 7 minimum, the same as that of
the MS in Ho measured nears days 30, 38, and 50. The
decrement here is actually preceded by a spike with strange

colors (B, R, & I, but little U or V -- see Fig. 13).
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Fig.9. The configuration in which the light from the center
of the exposed part of the st jet lies near the
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Fig. 11. The intense center (~1°) of the jet begins to
produce light (red) as it penetrates into the polar ¢jecta

(green), producing the jump in luminosity at day 10 (again,

top scale for the red spot in this figure [11]), visible in Fig.

6 for the same time. The penetration may continue because

the cross sections for this process are orders of magnitude
smaller than for the UV Flash. The 0.059" offset of the

spot corresponds (loosely) to measurement of the “Mystery

Spot” shown in Figs. 2, 3, 4, and 5. The collimation factor
for the jet is also > 10*,
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Fig. 8. The configuration in which the light from the center
of the exposed part of the now fading jet lies on the
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ergs/s, or magnitude 5.8 (see Fig. 6), about 23% of the total

optical flux of 2.1x10"' ergs/s at day 20. A lifetime of

6 just after this time.
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Conclusions

SN 1987A was caused by a merger of two

which produced the “Mystery Spot.
kely exceed 10°, The pre-CE/PE impact
photon spectrum of all GRBs, except
those from SGRs, is known (and that one’s
known anyway), and NS-NS star mergers
may not make GRBs as we know them, or
be as common as pre
hard GRBs (sGRB:

shorter than 2 ms. The moderately fast
in the On, are due to spinup am

Type Ta SNe may have caused the local
sample of Ia’s to have been selected as too

producing an apparent anomalous dimming
of the cosmological sample. Thus there may
be no Dark Energy. There may also be no

process in layers of mixed thermonucle
En_ above core-collapse can be very

mz 2006gy), spectroscopic “demands,
large amounts of unburned TN fuel,
invalid because of the wrong assumed

ing

paradigm (single degenerate) for Ia’s. The
paltry amounts of *Ni produced in Type
Ib's and >90% of Type IIs is the result of
dilution of their TN fuel, such as Si, Ne, O,
and C, with He and possibly H due to the
merger process prior to core-collapse. SN
2006gy produced 20 M, of
because it was a pair instability SN, but
because it was an iron photo-dissociation
catastrophe SN of a massive star which
underwent core-collapse underneath 25-30
M, of TN fuel, undiluted by He and H (see
immediately above regarding 2003fg). Thu
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