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Abstract 

The inner heliosphere connects the active solar 

corona with the Earth space environment and the 

heliosphere that extends to 100-200 AU from the Sun. 

There has been considerable interest in further 

understanding the dynamic processes that connect the 

heliosphere to the corona and also in determining its 

evolution near the Sun. 

During its cruise phase, and later in orbit around 

Mercury, MESSENGER made pioneering 

measurements of solar wind and pickup ions and the 

heliospheric magnetic field. Three key results 

obtained by this first inner heliosphere mission since 

the Helios space probes launched in 1974 and 1976, 

respectively, warrant special focus. First, 

MESSENGER observations of solar wind protons, 

alpha particles, and heavy ions between 0.3 and 0.7 

AU provide critical in-situ information independent 

of and complementary to observations by the 

Advanced Composition Explorer (ACE) near 1 AU. 

And second, novel compositional information from 

ACE provides tools to de-convolve evolutionary 

aspects of the solar wind near the Sun. 

Alpha particles and heavy ions exhibit differential 

streaming relative to protons, and excess heating. The 

observed excess heating and differential velocities of 

heavy ions at 0.3 AU are substantially larger than 

those observed in the solar wind near Earth, 

suggesting a near-solar origin of this non-thermal 

behavior. This non-thermal behavior is also reflected 

in ionic charge state distributions that freeze in near 

the Sun. Second, in-situ observations of helium 

pickup ions at 0.3-0.7 AU, together with those at 1 

AU, are yielding new insight into the geometry of the 

gravitational focusing cone and the transport of these 

ions. With MESSENGER data the location of the 

focusing cone can be specified to be within 76°– 

78.5° ecliptic longitude. Third, observations of 

magnetic field turbulence spectra show evidence for 

dissipation at frequencies larger than 1 Hz.  

 

1. Introduction 

This is the introduction section of your paper. All 

section headings are in a large bold font. All sections 

and subsections should be numbered, respectively. In 

order to guarantee the correct formatting of section 

and sub-section titles, please use the auto-formatting 

styles “Section_heading” and “Subsection_heading”, 

respectively, provided in this document. 

1.1 Sub-section 

This is the example of a sub-section. It should be 

numbered in the way as shown above in the heading. 

Use the auto-formatting style “Subsection_heading” 

in order to have it correctly formatted. 

2. An additional section 

You will find an example of how to include your 

Reference list at the end of this file. You may cite all 

references with [1], [2], [3], etc. The reference list 

should be in an alphabetical order. All references in 

the bibliography list should start with the reference 

number being put in square brackets. Needless to say, 

the reference list should be put at the end of your 

paper. Please make sure to use the auto-formatting 

style “References” in order to guarantee the correct 

formatting of the list. For the section heading 

“References”, just use the regular “Section_heading” 

auto-formatting style. 

3. Figures 

Below, you will find an example of an included 

figure. You should use the “Figure_caption” auto-

formatting style for the caption 

Figure 1: This is the example of an included figure. 

4. Tables 

You will find a sample of an included table below.  
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