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The mechanism of polarization surrents excited supralumina ly (updated
faster than ¢) by rotating neutron star magnetospheres (SLIP) can be
used to explan the pulsz profiles of the young, high energy, rotation-
powered pulsars, not to mention how supernova progenitors are
disrupted., including the details of SN 1987A. and xamma-ray bursis and
their afterglows are produced. The directions for which SLIP emission
is strongest (obeys a |/cistance intensity law) are two circles on the sky,
perpendicular to, and centered on the rotation axis, with polar angles of
L where QR = c, and R(-R,
onto the plane of rotation) of the polarization current excited at the

arosin(R, /R )is the radius (as projected

pulsar rotation frequency, €. In a landmark observaion of the Crab
pulsar from Arecibo, Hankins & Eilsk (2007) observed the spectral
bands exactly as predicted by SLIP in the interpulsc of the Crab pulsar,
for the geomtry as mezsured by Wiesskopfet al. (2012), where the
preferred diruction, for emissior: from plasma just sutsidz of the light
cylinder (0.309% beyond the light cylinder radius - 1.00309 Ryc), is 4.5
aut of the rotatior.al plane, while the Earth is 29° oat, However, the
effect was nol observed in the Crab’s main pulse, which, unlike the
interpulse, is sharp znough to indicate it is seen frem Earth i a direction
where the SLIP 1distance law operates, which would correspond to
plasmaat 1.1433 R, This is such a small differeace that thare is no
way the load/lag be:ween the main and intersulse of 0.41/0.59 cycles can
be explained by SLIP emission on the equator (a lag of 0.14335-
0.00309= 0.14026 cyeles), or even from the wind driven on the 4.5
cone. Thus there is the possibility that 2*ary supraluminal excifdtiors
accur well out of the rotational plane, or that vertical shear stoicturs in
the magnetic field, or both, acceunt for the phase cifference
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33 Millisecond Pulse Phase (cycles)
(Top) The optical pulse profile of the Crab Pulsar. (Middle)
The polarized pulse profile. (Bottom) The polarization angle of
the pulse profile. The spectrum of a giant radio interpulse
sub-pulse shows the bands predicted by SLIP (see below).

v (GHz)

dP ,/dQp

V., ¥ Y

2810° 1216 3410°
n

The predicted oscillations of the spectrum of SLIP

emission for ©/(21) =30.3 Hzand Qo ~ 19 x 10%,

actual specirum shown below is identical to this.

22100 2410° 2610° 3010

The

Time (Microseconcs)
A radio spectrum of a typical giant interpulse, from
Hankins & Eilek 2007, shows the bands predicted by
SLIP. Giant pulses in the main peak do not show these
bands, thus the Crab's pulse and interpulse have different
origins. The inicrpulsc is consistent with a view closer to
than the optimum angle given by
ven by the upper pulse profile of the
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the rotational
aresin(c/v), as
three shown in a previous frame, and the orientation given
by the Crab pulsar movie of Hester et al., 2002, shown in

another frame to follow.

2 With a source

! orbiting at 5xLC
radius, the emission
in its history, from 10
hr 20 m to 1 o'clock,
all contribute to a

= spot tangent to the

< LC near 2 o'clock.
This radiation at this
spot evolves out of
the plane with time,
on a cone with an
axs
the page, of half
angle sin'(1/5)

The Crab’s rotational axis is 25° out of the plane of the sky. We
obsenve the interpulse well away from the favored cfirection for
plasina just outside the light cylinder (~equatorial)
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Thus its pulse

profile is simiar to the green upper curve, confirming SLIP again.
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For the lower curve, a time source of finite dimension (1)
contributes to a single time (dimension 0) for an observer.
Thus the intensity of the pulsations, in the direction

represented by this curve (the “cusp™ -- polar angle 6,) only as

1/distance, and this goes on farcver for the cusp - the further
away the observer, the more source contributes to the signal.
For observeis at larger polar angles, as for the middle curve,

two still narrow peaks are observed in the pulse profile, and

the intensity drops with the usual | /distance” law. At smaller

polar angles (top curve), the pulse profile consists of enly a
broad, weak, single peak,

Polarization
currents outside the ,
light cylinder. are
induced by the
electric field
produced by the
rotating magnetic
field. These
currents are
updated faster than *
the speed of light.

Emission
mechanisms:
cyclotron, strong e L
plasma g!rbu\ence. "
(Blue - non-rotating. Red — rotating clockwise )

A rotating, magnetized body produces a
periodic disturbance, even beyond its light
cylinder, which, if there is plasma available,
induces polarization currents that are
updated faster than the speed of light. The
excitation lags one radian for every light

cylinder radius.
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A polarization current source, rotating counterclockwise at 5

times the light cylinder radius, starting just >180°, and ending

at just <180°, produces a pattern 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 ta blue (180° to 320°), a third of an entire
revolution
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“I'he predicted oscillations of the spectrum of the emission
for w/(2Zp) = 30.3 Hz and W/w ~ 1.9 x 104, have the same
spacing as those of the emission bands in the observed
spectrum of the Crab pulsar (Hankins & Eilek 2007).

The angular advance from the radiating source to
the focus can be explained by considering the
geometry as shown below.
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Huygens’ wavelets of a supraluminal disturbance (v=5¢) N N?OO P“h.“rs E“:‘h N
propagating from right to left form two fronts, each with a 0. 1. 2. 3. 4.

polar angle of arcsin(c/v). Emission in these directions
(two circles on the sky) decays only as 1/distance.

2 Virtual Cerenkov Cone
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Side Path

Upward supraluminal motion, at R times the speed of light, of
an excitation at point A (red arrow) is seen to be exactly at the
speed of light on a virtual Cerenov cone (virtually slightly
rotated for clarity) of half angle, 90° — arcsin 1/R. The
acceleration of the excitation toward the center of the light
cylinder due to its curving motion breaks the degeneracy of the
cone so that the focus occurs on only the cne spot, at point B.
This focus then immediately splits into/out of the plane to
travel along the surface of the cone at constant side path,
becoming a hyperbola (magenta), asymptotically approaching
the cone angle at large distance.

4.

Forward Path
©
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Altitude
The gain in altitude is greater for the larger radii, as
is the offset of the initial focused beam. The
plotted radii (R) run from 1.1 to 4.0, and the
forward paths run from 0.005 to 3.0, plus the initial
offsets (visible at the lower left).
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The logs of the velocities on the hyperbolae are plotted against
the logs of the radii of curvature at the: points where the
velocities were interpolated. The black line intersects the
curves where such velocities are equal to the radii of curvature,
and thus a situation similar to the rotational excitation exists.
The extreme deceleration of the velocities on their paths will be
a complication, and more calculations are needed to determine
the exact effect.

Forward Path

Altitude

The virtual “light cylinders” of these supraluminal excitations on
the virtual Cerenkov cones are plotted along with the initial
Vectors tangert to them for 5 R's within the 1.1 to 4.0 range.
Another set of cylinders will exist for the opposite altitudes. Is
one of these the source of the Crab's main pulse? Possibly.
New virtual Cerenkov cones will rise out of this plane (along the
Side Path direction), and some of these will overlap R=1.1433.
Again, more calculations are needed.

n: Flux(distance) = (distance) "

The method of Efstathiou et al. (1988) as applied by
Singleton ct al. [arXiv:0912.0350] shows that those
pulsars in the Parkes Multibeam Survey with sharp
pulses (full width half maxima <3% of their periods)
dim only as |/distance, while those with wider
pulses are displaced toward distance™ as predicted
by SLIP
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X distance (stellar radii)

The pulsar remnant in SNe la/c transmutes elements
through the r-process while driving these (Na, Mg, Ca) in
polar jets, even in or near the stellar photosphere. This
happens because carbon and oxygen are available there
(as they are throughout the rest of the progenitor). SLIP
is the only SN model which accounts for the lines of r-
process elements observed even in very early spectra of
SNe Ic.
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The pulsar remnant in SNe la/c transmutes elements through the
r-process while driving these (Na, Mg, Ca) in polar jets, even in
or near the stellar photosphere. This happens because carbon
and oxygen are available there (as they are throughout the rest of
the progenitor). SLIP is the only SN model which accounts for
the lines of r-process elements observed even in very early
spectra of SNe lc.

Conclusions

There are secondary focused beams in SLIP emission, but it is
not yet clear if these are still strong enough, and high enough in
altitude, while still at 1.14 light cylinder radii to explain the 0.41
cycle phase advance of the Crab’s main pulse from its

interpulse. However, the effect certainly exists. More
calculations will be necessary to settle the many questions
remaining

One implicaticn of the operation of the SLIP mechanism in
supemova disruption includes the discrediting of Dark Energy as
the source of the apparent anomalous dimming of distant
supamovae — the real cause being an unrepresentatively
overluminous local sample. Withcut a detailed understanding of
SLIP’s role in the disruption mechanism, which at present does
not exist, Type Ia, or any other type of SNe, cannot be used as
stardard candles.

Other supraluminal excitation geometries, such as a linearly
accelerating supraluminal excitation, can explain outbursts of
quasars, and gamma-ray bursts. The inverted distance law for
certain directions is common to such excitations, so much so
that most, or even all, transient events in the distant Universe are
the result of one supraluminal excitation or another

See: http://www.hindawi.com/journals/aa/2012/898907

.middleditch@gmail.com,
505-672-1016, 505-412-1503




<<
  /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


