The symmetry of the zodiac light and the IDC

around the Earth-Sun sight line
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	Planet
	Angle of
inclination
of the orbit

	Mercury
	7.004 degrees

	Venus
	3.4 degrees

	Earth
	0 degrees

	Mars
	1.85 degrees

	Jupiter
	1.3 degrees

	Saturn
	2.5 degrees

	Uranus
	0.77 degrees

	Neptune
	1.77 degrees

	Pluto
	17.1  degrees


The ecliptic is the plane of the earth’s orbit around the Sun. The other planets are tilted at various angles to this reference plane in space.  

The zodiac light is caused by sunlight reflected off the Interplanetary Dust Cloud(IDC). The dust distribution should be determined by the Sun’s gravity field, and symmetric around the average position of the planets – the so-called solar plane. 

The ecliptic is just one of the orbital planes around the Sun. There’s no MS reason for the IDC and its reflected light, the zodiac light - to prefer being centered on the earth’s plane of orbital motion.

Yet that’s what research in 1873 showed to be the case! 

http://digicoll.library.wisc.edu/cgi-bin/HistSciTech/HistSciTech-idx?type=turn&entity=HistSciTech001202070008&isize=M
Maxwell Hall noted the perfect symmetry of the zodiac light to the east and west of the Sun – that is, in the plane of the ecliptic. 

Years passed without any follow-up to this anomaly in MS thinking.  Since this was the  telescopic view of a single observer, it was given the standard treatment of MS contrarian evidence – Hall was ignored. 

One hundred twenty four years later, technology had advanced to the point of automated collection of data from the viewpoint of space. This would rid the facts from any contamination of an earth-bound experimenter, like Hall. An international group of scientists then analyzed data from two spacecraft, Galileo and Ulysses. The space probes measured various data between the orbits of Venus to Jupiter at inclination angles of solar latitude up to 80o above the ecliptic (Fig.1).

The spacecraft trajectories:
[image: image1.wmf]
A model was built to describe the observed dust pattern, as shown in: 

South–North and Radial Traverses through the Interplanetary Dust Cloud
http://www.astro.umd.edu/~hamilton/research/reprints/GrunBagStaub97.pdf
To simplify the micro-meteoroid model, several assumptions weare made: 

the dust cloud is symmetric about the ecliptic plane, and 

it has rotational symmetry, i.e., the longitudes of nodes and arguments of perihelion of dust orbits are uniformly distributed. 

So the spatial dust density depends only on distance r from the Sun and height z above the ecliptic plane. Small asymmetries relative to the ecliptic plane (cf.Leinert and Grun 1990) or an offset of the cloud center from the Sun (Dermott et al. 1994) are ignored. (to be researched) 

These assumptions are justified by the general patterns of the space probes’ measurements relative to the ecliptic plane. 

Galileo and Ulysses dust measurements directly show two dominant components of dust in interplanetary space that cause the zodiacal light by reflection of sunlight: Inter Planetary Dust and Inter Stellar Dust. 

The dust itself consists of large interplanetary micrometeoroids on bound orbits with a wide and flat mass distribution and interstellar grains.

The first component gives rise to strong variations of the impact rate observed by Galileo  and to the big particle flux during Ulysses’ ecliptic plane crossing. The observed impact rate during Ulysses’ ecliptic plane crossing was about the same as Galileo’s at the same distance despite Ulysses’ higher speed.

These observations are only mutually compatible if the interplanetary component has a narrow latitudinal extent and a flat size distribution. Outside +/- 25o latitude, the impact rate was down by a factor of 2 which suggests that interplanetary dust contributes little to the flux observed at higher latitudes.

In situ dust detectors onboard the Galileo and Ulysses spacecraft measured dust along their interplanetary trajectories. The impact rate stayed relatively flat except for the maximum during the ecliptic plane crossing – see Fig 15,16. Note that only positive latitudes are shown because the ecliptic is a symmetry plane. 

[image: image2.wmf]
A,B and C are model distributions of different mass ranges. The COBE and zodiacal light curves are the same shape,  only differing in the scale chosen

[image: image3.wmf]
The curve of interest is the sum of all dust populations – the top curve . 

Measurements of the zodiac light and its infrared component by COBE show a clear maximum at the ecliptic plane (latitude = 0).  More conclusive is the reflection in the ecliptic – the angles below the plane have the same dust cloud densities as those above!  This enigmatic symmetry (to MS)  is not mentioned in the referenced article, but used in modeling the dust structure. 

Both probes confirmed the integrity of the measurements: the observed impact rate during Ulysses’ ecliptic plane crossing was about the same as Galileo’s at the same distance despite Ulysses’ speed being twice as high.

Summary comments of the Ulysses project team 

during the flight supports the geocentric nature of the dust and magnetic fields:

Feb 2006 summary: 

…..observations during the northern polar pass revealed features generally similar to those found in the south…… Curiously, the observed magnetic field strength shows no latitudinal differences.

Feb 2002 summary: 

Solar energetic particles, most likely accelerated by shocks associated with coronal mass ejections, often reached the same intensity at Ulysses as measured simultaneously at Earth, regardless of the position of Ulysses. This implies that the particles filled the inner heliosphere almost uniformly, raising significant challenges for current models of acceleration and propagation of these particles.

This comment expresses two remarkable features of the coronal mass explosions (CME)

that cause bursts of energy in the solar wind.

· There is no appreciable difference in intensity measured on earth or by ulysses, even though Ulysses may be 3 ½ times further from the Sun than earth. What about the inverse square law ??

· Even more the CMEs are measured simultaneouly, even though light would take 20 minutes to travel from earth to Ulysses at aphelion.  Something is propelling the particles much faster than light

Readers of Galileo Was Wrong will readily identify the source of this anomaly as the aether.  Further development of theis MS anomaly will have to await another day. 

May 2001 summary:

A comparison of heliospheric magnetic field data acquired at ACE in the ecliptic and at Ulysses has revealed that, even at solar maximum, the radial component of the field shows no latitude dependence.

Oct 1995 summary:

….the data from the northern hemisphere obtained to date reveal features that are generally similar to those found south of the equator.
Appendix

The results of the ESA Ulysses program are summarized by data plots at  

http://ulysses-ops.jpl.esa.int/ulysses/ftp/PLOTS/. 

Ulysses followed a path almost perpendicular to the ecliptic, crossing it between Earth and Mars at about 1.35 earth radii,  and between Jupiter and Mars, at 3.5 earth radii. 
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Enthusiasm for the ability to measure dust patterns north and south of the ecliptic must be tempered by weaknesses:

· The plots don’t specify the longitude, so variations in radial or tangential (x or y) directions will be recorded only by the latitude reading.

· Data for the plots are collected in bins as large as 4 hours.  Traveling around 35,000 mph, Ulysses will travel through 150,000 miles of space to collect just one measurement.  

Realistically,  these sources of error must be remembered, while trying to establish symmetry verification near the ecliptic from the Ulysses plots  

The table below lists the various phenomenon measured by Ulysses. All except the DUST information (unfortunately) is given by charts of intensity vs solar longitude.  

	Investigation
	Acronym
	Principal Investigator
	Measurement

	Magnetic field (Total field and components)
	VHM/FGM

1 hour bins
	A. Balogh, Imperial College, London (UK)
	spatial and temporal variations of the heliospheric magnetic field: 0.01 to 44000 nT

	Solar wind plasma

Ion/electron velocity, temperature and density      

             
	SWOOPS

4 minute and 1 hour  bins
	D.J. McComas, South West Research Institute (USA)
	solar wind ions: 260 eV/q to 35 keV/q;
solar wind electrons: 0.8 to 860 eV

	Solar wind ion composition

Ion velocity, temperature and density 
	SWICS

3.5 hr bins
	J. Geiss, Univ. of Bern (CH)
G. Gloeckler, Univ. of Maryland (USA)
	elemental & ionic-charge composition, temp. and mean speed of solar wind ions: 145 km/s (H+) to 1350 km/s (Fe+8)

	Radio and plasma waves

Peak and average electromagnetic wave                   intensities
	URAP

10 min bins
	R.J. MacDowall, NASA/GSFC (USA)
	plasma waves, solar radio bursts, electron density, electric field
plasma waves: 0-60 kHz; radio: 1-940 kHz; magnetic: 10-500 Hz

	Energetic particles and interstellar neutral gas

Ion and electron fluxes                    
	EPAC/GAS

1 hour bins
	N. Krupp, MPAe, Lindau (D)
	energetic ion composition: 80 keV - 15 MeV/n neutral helium atoms

	Low-energy ions and electrons

Ion and electron fluxes                    
	HI-SCALE

1 hour bins
	L.J. Lanzerotti, AT&T Bell Labs., New Jersey (USA)
	energetic ions: 50 keV - 5 MeV
energetic electrons: 30 - 300 keV

	Cosmic rays and solar particles

AT/LET/HET/HFT/KET   Ion and electron fluxes                    
	COSPIN

10 min bins
	R.B. McKibben, Univ. of New Hampshire (USA)
	cosmic rays and energetic particles ions: 0.3 - 600 MeV/n
electrons: 4 - 2000 MeV

	Solar X-rays and cosmic gamma-ray bursts

Detector count rates                       
	GRB

0.25-2 second bins         
	K. Hurley, UC Berkeley (USA)
	solar flare X-rays and cosmic gamma-ray bursts: 15 - 150 keV

	Cosmic dust

Dust impact speed,                      

mass and arrival direction
	DUST
	H. Krüger, MPK, Heidelberg (D)
	dust paricles: 10-16 to 10-7 g


All the plots were examined near the ecliptic, at low values of latitude, positive and negative,  for evidence of symmetry in the latitude variable.  As a crude indication of symmetry we look for relative maxima in the intensities plotted, above (+) and below(-) the ecliptic. We then compute the average difference between corresponding maxima on opposite sides of the ecliptic crossing point. With this measure of symmetry chosen, a perfect match between maxima would be a latitude of 0.0 degrees. 

For example: in the COSPIN data for ion and electron flows, we observe a range from +1.19 to –1.42 degrees of latitude. 

AT104028.GIF, 18 Kb, Thu Oct 19 10:42:41 2006

AT104054.GIF, 17 Kb, Thu Oct 19 10:42:41 2006
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Note the general symmetry around the center.

The increase from B to C – center is at (+.24 + -.05)/2 = +.10 degrees

Other increases begin at  A (+.90) and D(-1.05), centered at -.06 degrees

The approximate center of symmetry is at (+.10 + - .06)/2   ~ +.02 degrees. 

R = 3.3 earth radii between Earth and Mars

The same symmetry is noted in the pages linked below: a summary of the average symmetry center around the ecliptic plane based on maxima follows for each set of plots. 

COSPIN symmetry: Cosmic rays and solar particles 
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In addition the following plots of helium and other gases are all symmetric, but resolution is too low to determine the latitude angle. 

http://helio.esa.int/ulysses/ftp/plots/gas/is_helium/
http://helio.esa.int/ulysses/ftp/plots/gas/stars/
The average latitude of symettry of all 13 crossings studied is -.1 degree.

Only the ecliptic is close to this symettry center……… 

Summary:  

The zodiac light and IPD have the ecliptic as their symmetry plane, supporting the interpretation of Maxwell Hall in 1873!

Why are the ZL and IPD symmetric about the Sun-Earth plane, when the Earth, we are told, is an insignificant part of the Solar system?  Why not the Jovian-Sun plane, if mass is master? The observations indicate that the Earth is at least on equal footing with the Sun, and perhaps is more fundamental, as the Sun is needed to illuminate the IPD.  

The phenomenon is consistent with a geocentric system (the terra, not solar, system).

It remains another item on the MS list of the unexplained and ignored.   

R Bennett  2/7/07

Orbital Inclination of the Planets in our Solar System

	Planet
	Orbital Inclination

	Mercury
	7°

	Venus
	3.39°

	Earth
	0°

	Mars
	1.85°

	Jupiter
	1.3°

	Saturn
	2.49°

	Uranus
	0.77°

	Neptune
	1.77°

	Pluto
	17.2°


