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The model of pulsar emission through superluminally induced
polarization currents (SLIP) predicts that pulsations produced by such
currents, induced at many light cylinder radii by a rotating, magnetized
body, as would be the case for a neutron star born within any star >1.4
M, will drive pulsations close to the axis of rotation. In SN 1987A,
such highly collimated (<1 in 10*) 2.14 ms pulsations, and the similarly
collimated jets of particles which they drove, including 10 solar
masses with velocities of up to 0.95 c, were responsible for the features
of its very early light (days 3 - 20), its "Mystery Spot," observed
slightly later (0.5 to 0.3 ¢, at days 30 - 50 and after), and still later, in
less collimated form, its bipolarity. The #s for the jet in Sco X-1 are
nearly identical, while those for SS 433 are lower (0.26 c), because of
the absence of velocity "boosting" via collisions of heavy elements with
lighter ones, due to the nearly pure hydrogen content of the supercritical
accretion. SLIP also predicts that almost all pulsars with very sharp
single pulses have been detected because the Earth is in a favored
direction where their fluxes diminish only as 1/distance, and this has
been verified in the laboratory as well as for the Parkes Multibeam
Survey. The axially driven pulsations enforce a toroidal geometry onto
all early SNRs, rendering even SNe la unsuitable as standard candles.
SLIP also specifically predicts that gamma-ray-burst afterglows will be
essentially 100% pulsed at 500 Hz in their proper frame. Finally, SLIP
jets from SNe of the first stars may allow galaxies to form without the
need for dark matter. This work was supported in part by the
Department of Energy through the Los Alamos Directed Research
Grant DR20080085.
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Fig. 2. Pulsars dim only as 1/distance in certan directions. This
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patten of emission (Huygens wavelets as colored circles)
‘which is initially focused on its light cylinder (inner
circle) just <360°, and then progresses out of the plane:
‘with time (see next). The range of sources (dots),
contributing to the cusp, runs from red through magenta
10 blue (180° to 320°), again a third of an entire
revolution.
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Fig. 6. The reason why SNe are bipolar is
because of what the pulsar within them does in
the 1 few months. Pulsars are a significant,
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By contrast the Cepheids follow a distance law at
least as steep as -2 (distances thanks to Eduardo
Amores).
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Fig. 12. The approximate path
of the “Mystery Spot” (MS)
relative to SN 1987A and the
equatorial ring (ER -- shown in
cross-section).
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Fig. 20. The photometric data from the CTIO 0.4-m telescope

plotted against time for days 6-50. Excess lightin the B, R,

‘bands was observed at day 19.8, but was also observed in the

same bands in spectra taken by Menzies et al. (1987) on day
19.50, and Danziger etal. (1987) on day 19.76 (and this mig}

have been the case for the previous day for which there is no
available data). V band lightis only slightly enhanced. and U
band light s associated
with an enhancement of the Hat line, and the B and | band light
matches the colors speculated for the 2.14 ms signal from SN

band lightis slightly suppressed. The R
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Fig. 13. The geometry of the “Mystery Spot,”
(MS — red dot) associated beam/jet, and direct
line of sight from SN 1987A. It takes an extra
days for light from 87A to hit the polar ejecta
(PE —an extra /3 days to the PE midpoint), anc
proceed on to the Earth. The distance from 87,
to the MS, at day 30, is ~20 light-days. An
offset by the 0.5° half collimation angle of a
GRB over this distance would delay the flux by
about 100 s, the characteristic delay for long
duration, soft spectrum GRBs ((GRBS)
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Fig. 14. We solve for the geometry of the beam/jet

(areen curve) from SN 1987A (as diagrammed in
Fig. 13) using the constraints shown in Figs. 10 and
11. Here o is the fraction of the way through the
polar ejecta that the Mystery Spot had penetrated at
day 37.8, when its projected offset from SN 1987A.
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P-Cygni enhancement dominates
the R band, while a similar Ca I
triplet 11849.8, 854.2, 866.2 o)

enhancement dominates the |
ban

outof plasma, and has entered the Cas A phase. That is the
‘boundary condition for these objects, as 9% of SNe, near
enough fo tell, show no evidence of a non-thermal source at
Iate times (19861 is the exception). The real questions to be
answered were: Did a pulsar ever appear, and if 50, when
and why, and what did it do to the progenitor star? The
SLIP model has answered these questions satisfactorily.

If the 2.14 ms signal from SN 1987A is real, most pulsars
are born spinning with periods near 2 ms, and thes

SN. The statistics of pulsars spinning faster than 100 Hz
bear this out: there's a gap of nearly
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Fig 23.5. SS433' jets are likely also driven by a weakly
‘magnetized millisecond pulsar, but unlike in SN 19874,
immersed in a hydrogen-dominated plasma, which limits the
redshift o 0,26 ¢, when Lyman recombination to the ground

Scaling up 5" magnitude by just T/distance from 8 Glt-y to 25 ftd
gives 227 m, 1/100" of sola radiation. Scaling 10 ergs/s b
Adistance to 25 11-d would be a solar constant of 600. At 41 ftyr,
by 1/distance, this would be reduced to one solar constant.

ing Gty by ‘magnitude -6. On
w0 occasions Howard Bond has seen two 27 magnitud
wansients, which reddened as trey faded, likely optical GRB AGs.
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X-1, also produces jets which, as with SN 19874, also transpor!
energy at velocities up to 0.95 ¢, because its neutron star’s
aceretia may also be high in metals, again as with SN 1987A,
because its companion may be an M-dwart (estimated by size
restrictions).
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Fig. 25. In supemovae, the pulsar blows out the poles (PBF --
left hand figure), and it doesn’t stop doing that unti there is no
material remaining around it. This is catastrophic to cosmology
by Type In SNe, because the pulsar forces the thermonuclear
ball (TNB) to remain toroidal for all of the lfetime of the SN,
allowing much of the positron annihilation gamma-ray flux to

escape from a much higher mass TNB than previously thought.
In addition, the width-luminosity magnitude drop is smaller than
expected (still smaller than the red curve plotted in the upper
right frame) because of the exposure of the rear, forward-
looking face of the toroid, as the PBF thins in the weeks past
‘maximum light of the SN.
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Fig. 26. The reason why SN Ia cosmology has
failed is because the equatorial toroid allows y-
rays to escape much more readily than a

sphemid of the same volume. Also, the material
‘magnetized, millisecond pulsar being in a binary system witharin excess of that lost to core-collapse can go to
0. Thus a population of Ia’s exists that is not
magnetized neutron star). The low mass X-ray binary, Scorpivs bolometric, and contaminates the distant, but not
the local, sample.

There is plenty of
evidence for jet-driven
star formation in the
present Universe. In the
early Universe, it was
much easier (also Dopita
etal. 2007 Ap&SS, 311,
306, Tadhunter et al
1989, MNRAS, 240,
225). The extent of the
linear star formation is
limited by the spreading
of the et — galaxy size is
not unlikely. ~Linear star
formations are then
subject to gravitational
atiraction, forming
galaxies in 500 Myr.

o Acension (12000

Conclusions
The model of pulsar emission by superluminally induced
polarization currents (SLIP) provides a means by which
spinning neutron stars can drive a highly collimated beam and

(MS) around day 30, where its offset from SN 1987 was
0.045 arc s. Rather than a luminous strip, the Mystery
‘Spot has become a more spherical plume. Penetration
into a very deep (~13-14 light-days) polar ciccta is
consistent with the MS offset measures plotted in Fig. 10.
‘There is no hard limit on its width at this late stage. The
Mystery Spot was also observed on days 38 and 50. The
meanvelocyofthe M fom day 3010 38 was 03,

Line of Sight (1-0)
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Fig. 10. Measurements of displacement
(lower) and observed magnitude (upper)

(Blue - non-rotating. Red — rotating clockwise.)

Fig. 4. A rotating, magnetized body produces a
periodic disturbance, even beyond its light cylinder, ~of the “Mystery Spot” (MS) from SN
which, if tere is plasma available, induces 1987A, at Ho: and 533 nm, vs time, from
polarization currents that are updated at a rate faster Njsenson et al. 1987, ApJ, 320, L15, and
fhanthogpeed of tight Meikle et al. 1987, Nature, 329, 603.

polar ejecta (PI) and reprocesses, producing an impulse of light.

By ‘D’ the jet has penetrated into the PF,

producing another uptick

of light following the decay of the 1% uptick at day 7.8. By ‘E’ the

beam has broken through the Pl

and scattered light produces yet

another uptick of light around day 19.3 or so. In another day, the

jet has cleared the PI, resulting
day 20.8. The 1 day lag out of i

in a decrement of the light near
n 20 means that the fastest jet

particles are moving at 95% of the speed of light.

relativistic jet which can account for SN 1987A’s beam, jet, and
“Mystery Spot,” the bipolarity of all other SNe, and the jets of
SS 433 and Sco X-1. It predicts that gamma-ray burst
afterglows will be pulsars, and that the pulsars within SNe will
literally eviscerate the gaseous remnant into two polar jets and
enforce a toroidal geometry on the remainder of the equatorial
ejecta. This geometry and mechanism apply to all SNe observed
so far, which makes it extraordinarily difficult to calculate, or to
establish a representative local sample of any type of SNe,
including Ia’s. Because the local sample of Ia’s was selected on
the basis of obeying the width-luminosity relation, in which the
e'e y-rays were well encapsulated, this sample undoubtedly lies
at the high end of the range in mass, and hence is too luminous
to be representative of a distant sample which could not be so
carefully selected. The most likely interpretation of SNe Ia data
is that there is no anomalous dimming of the distant sample, and
therefore no direct evidence at all for the existence of dark
energy. And if dark energy goes, then there’s no longer any
sleazy numerical coincidence to argue for dark matter, so that
goes as well. It may be possible that the jets from the SNe of the
1* stars can seed star formation in a pattern which will allow the
formation of galaxies within 500 million years. These destroy
entropy where it needs to be destroyed. This research was
performed under the auspices of the Department of Energy, and
supported by the Los Alamos National Laboratory LDRD-DR
research grant 20080085DR.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


