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Abstract

As early as 1995, the first author, warned from the reduction of
solar activity for several decades and as a sequence the drop of the
solar wind.
The heliosphere is the space within which the solar wind dominates
and the solar interplanetary magnetic field prevails.
Its boundary is determined by the balance between stellar and solar
winds.
Owing to the present reduction in the solar wind pressure, one would
expect that the stellar wind would push the heliosphere inward leading
to Its shrinkage.
In this paper we calculate the extent of the heliosphere at different
solar wind status.
Backward estimation of the extent of the heliosphere since 1890 is
done.
Most important is the forecast of the shrinkage and oscillations of the
heliosphere and their implications on the earth.
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Wolf-Gleissberg Cycles (80-120) years

* On smoothing time series of sunspot number you get
the Wolf-Gleissberg cycles.
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THE OCCURENCE OF CLIMATE CHANGES AT THE
TURNING POINTS OF WOLF -GLEISSBERG CYCLES
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Solar induced climate changes occur maximum turning points, at start
and end of weak solar cycles around 1800,1900,2000. Note that 1997 is
a climate change year with start of weak solar cycle 23.



CHARETERISTICS OF WOLF-GLEISSBERG
CYCLES (Minimum & Maximum Years)
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The solar equatorial rotation rate in degrees per day

change in solar rotation is an indicator that the deeper levels of convection are

varying ,hence there is a variation in solar irradiance
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FIGURE 1. Time series of sunspot number illustrating the existence of weak
solar cycle's series around 1700s, 1800s, 1900s and 2000s.The prediction of
cycles 24, 25 and 26 is given at the extreme right of figure 1 as a repetition of

cycles 4, 5 and 6 around 1800s
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The solar wind carves out a cavity in the interstellar medium known
as the heliosphere. The radius of the heliosphere can be estimated by
determining the standoff distance, or stagnation point, in which the
ram pressure, P, , of the solar wind falls to a value comparable to the
interstellar pressure, P, . As the wind flows outward, its velocity remains

nearly constant, while its density decreases as the inverse square of the
distance.
P. =P, x [ﬂ]

Sw RS

(M Ny V2,,) % (2]

:PI

The dynamic pressure of the solar wind therefore also falls off as

the square of the distance, and we can use the solar wind properties at
the Earth's distance of 1 AU to infer the pressure,

P, , at the stagnation point distance, R.. Equating this

to the interstellar pressure we have:



where the proton's mass m, = 1.67 x 10-*" Kg, the number density
of the solar wind near the Earth is about N,,, =5 x 10° protons
m—3
and the velocity there is about V,,, =4 x 10°m s

To determine the distance to the edge of the solar system,
R, , we also need to know the interstellar pressure, and that is the
sum
of the thermal pressure, the dynamic pressure and the magnetic
pressure in the local interstellar medium.
It is about P, = (1.3 +0.2) x 1013 Nm.
The estimate obtained from the equation is Ry = 100 AU, far
beyond the orbits of the known outer planets. However, the
estimates by different authors a broad range for the distance to the
edge of the solar system, depending on the uncertain values of
various components of the interstellar pressure (Lang
Encyclopedia of the Sun).



The Shrinkage of the Heliosphere as a Function of
Stellar Wind Pressure for a Normal and Reduced Set
of Solar Wind Velocities
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The Extent of The Heliosphere as a Function of Stellar Wind
Pressure for a Normal Solar Wind Velocity of 400 km/s and
Reduced and Enhanced Sets of Velocities
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The Relation Between the Solar Wind Velocity and the
Radius of the Heliosphere Rs=1/4V
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The Distance of the Planets from the Sun in Astronomical Units

Pluto -

30.06

Neptune —

Uranus -

9.54

Saturn —
Jupiter -
Mars —
Earth =
Venus —

Mercury -

I
Lo 1.52
5.2
_———————————ees (918

@ N I ' | J J
10 20 30

0.3
0.7

The Distance of the Planets from the Sun in AU

o)



160 —

120 —

The Velocity

The estimated Solar Wind Velocity At Which The
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Reconstructed heliosphere radius from 1890 to 2003
according to the values of the solar wind speed of (Leif
Svalgaard et al. 2003)
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Sun's protective '‘bubble' is
shrinking

The protective bubble around the sun that helps
to shield the Earth from harmful interstellar

radiation is shrinking and getting weaker, Nasa
scientists have warned.

By Richard Gray, Science Correspondent
Published: 1:30PM BST 18 Oct 2008



New data has revealed that the heliosphere, the protective shield of
energy that surrounds our solar system, has weakened by 25 per cent
over the past decade and is now at it lowest level since the space
race began 50 years ago.

Scientists are baffled at what could be causing the barrier to shrink in
this way and are to launch mission to study the heliosphere.

The Interstellar Boundary Explorer, or IBEX, will be launched from an
aircraft on Sunday on a Pegasus rocket into an orbit 150,000 miles
above the Earth where it will "listen” for the shock wave that forms as
our solar system meets the interstellar radiation.

Dr Nathan Schwadron, co-investigator on the IBEX mission at Boston
University, said: "The interstellar medium, which is part of the galaxy
as a whole, is actually quite a harsh environment. There is a very high
energy galactic radiation that is dangerous to living things.
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Fast Solar Wind From A Coronal Hole That Induced
Flash Floods Over Mekka and Jedda In November
2009
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Conclusions

Without the heliosphere the harmful
intergalactic cosmic radiation would make life
on Earth almost impossible by destroying DNA
and making the climate uninhabitable.

* 1- Slow rotation of upper radiative zone at the
Tacochline which is the site of the solar dynamo

Induces weak magnetic cycles. This s
accompanied by fast photospheric spin of the
sun.



Conclusions

2- As a result slower solar wind is produced.

3- The consequence of this is the shrinkage of
the heliosphere.

e 4- The earth would thus be subjected to more
Cosmic ray flux.

5- This would lead to more cloud cover ,i.e.
More precipitation and cooler earth.



Conclusions

* 6- backward investigation of the extent of the
heliosphere based on computations of the
solar wind velocity by Svallguard reveals that
the heliosphere oscillated between about 75-
125 AU between 1890-2003

e 7-The smallest heiosphere occurred around
1900 due to the presence of weak solar cycles.



Predictions

1- Owing to t
anticipated t
activity wou

ne 200 years solar cycle, It is
nat the present decline of solar
d be about the same level of

activity as cycles 5, 6 and 7 around 1800.
These weak cycles are considerably lower than
cycles 12,13,14 and 15 around 1900.

This implies that we should expect deeper drop

in solar wind

speed than those around 1900.



Predictions

Leading to further shrinkage of the heliosphere
perhaps to 50-60 AU moving towards the
inner part of the Kupier belt. Would this affect
the frequency of periodic comets?

2- More invasions of cosmic rays to the earth are
to be expected.

3- Cooling of the earth and other planets is
anticipated with more precipitation on the
earth



Predictions

4- expansion of the earth and planetary
magnetospheres is to be expected. This must
be taken into consideration in satellite heights

5- With the drop of solar activity, X-ray, UV, IR,
irradiance and solar wind the ionization of the
ionosphere will be greatly reduced that would
affect broadcast etc.



Predictions

6- It is recommended that extensive study of
the global environment 1784-1823 and 1877-
1922 at different locations using scientific
measurements, historical information as well
as proxy data should be carried out for
accurate prediction of what is expected to
happen up till 2032 or 2043.

7- Owing to reduced solar activity, the tails of
comets are expected to be shorter than
average.
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1- This differential rotation persists to the bottom of the connective zone
2- The rotation velocity becomes uniform from pole to pole
nearly 1/3 of the way to the core.

3- Lower down the rotation remains independent of lat. acting as if the Sun
were a solid body.

4-Shearing motion along this interface may be the dynamo source of
magnetism



Pulse of the Solar Dynamo

Temporal variation in the
rotation of the Sun in base
of the connective zone and
close to the probable site of
the solar dynamo in
equatorial regions,the
rotation speeds up ,slows
down and speeds up again
with a period of 1.3 year

Here we display differences of the rotation rate from the mean at

0.72 R (A) and 0.63 R (B).

Rotation Rate Difference (nHz)

1996 1997 1998 1999

Date

2000

1- When the lower gas speeds up , the upper gas slows down and

vise versa.

Solar radius R = 695.5 million m, base of connective zone at

0.713R



