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SOLAR WIND e

First observations: L Gan -
Biermann (1951) — observing el
comet tails, reported that their
odd shape should be due to a
gas streaming outwardly from
the Sun, at around 500-1500
km/s.

‘Dust trail -

Theoretical interpretation:
Parker (1958) — showed that
there should be no hydrostatic
equilibrium solution for the
Solar wind and looked into the
Solar corona as a source for
this Wind.
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Hellosphere
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Source surface
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PROTON FLUX




MONTHLY PROTON FLUX
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PROTON FLUX
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Up to 80% variation

at ~1GV rigidity




TIME VARIABILITY

Solar modulation is
prevaling up to 30 GV
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SOLAR ACTIVITY
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PARKER'S EQUATION

of
Oln P

adiabatic energy loss

=V (K, V)~ (Vo (var)) VI 5 L(V-V)

-~

diffusion convection and drift

Solar modulation is: Ky = 0.02K
- Time dependent K| = ko(t)g%ﬁ (P/1GV)
- Space dependent

B(P/1GV) B
- Energy dependent (Vdr) 5 VX 53
B

- Particle dependent B(r,0,¢,a(t))




STOCHASTIC APPROACH
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DATA AGREEMENT

Fit to Proton Data

The key ingredients for the simulation are:
k, — Diffusion coefficient

a — Solar dipole inclination (tilt angle)
A — Polarity of the magnetic field

Q — Charge and sign of particle

m — Mass of particle

Flux [(m® sr s GeV/n)' ]

Kinetic elrgergy [GeV/n]

Fitting scheme
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OLAR OBSERVABLES

Monthly SSN

Smoothed SSN
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SOLAR OBSERVABLES
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EVIDENCE OF A TIME DELAY
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a(t), SSN(¢) Direct observation
ko(t) = a logy(SSN(t)) + b

G (E ) = ¢ (B ko(t), alt))

Fitting procedure
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EVIDENCE OF A TIME DELAY
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EVIDENCE OF A TIME DELAY
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EVIDENCE OF A TIME DELAY
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PROSPECTS |

Flux estimation

- Electron / Positron flux

- Characterization of charge-sign effects

- Frequency analysis

- Short time event

L(a) —— Oulu

il =
Time analysis WW

4 W
- Tlme_de]_ay on AMS monthly proton flux R T

Date (February 2011: UT)

- Time-delay for different particles

- Parametrization consistency per epoch
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