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science case

• Importance of spicules- mass energy transport

• Hinode Ca II H line, type I, II spicules
• MHD from photosphere-chromosphere
• A different picture (warped sheets vs tubes)
• GOALS:

– measure change in dynamics accurately as a function of radius
– use this to understand basic MHD of coupling to corona



Hinode spicules

• Ca II (radial filter to enhance spicules, M. Carlsson)

stratified VAL
chromosphere
1.5Mm only

spicules arise
from within
the chromo-
sphere



Judge-Carlsson 2010



Judge-Carlsson 2010



Judge-Tritschler 2011

warps not tubes?



Judge-Tritschler 2011

warps not tubes?



circumstances
*Cairns location.
Coordinates:  16°55′32″S 145°46′31″E / 16.92556°S 145.77528°E

  
                                                                      M:S                 Central
Universal  Northern Limit      Southern Limit       Central Line     Diam.  Sun Sun Path   Line
         ------------------  ------------------  ------------------  Ratio  Alt Azm Width Durat.
  Time   Latitude Longitude  Latitude Longitude  Latitude Longitude
          °   ´     °   ´      °   ´     °   ´      °   ´     °   ´            °   °   km
 
 Limits  11 26.7S 133 22.4E  12 27.3S 132 47.5E  11 56.9S 133 05.1E  1.033   0   -  126  01m40.9s
 20:37   14 29.7S 141 58.1E  14 06.6S 137 28.1E  14 24.2S 139 59.4E  1.035   7 107  136  01m53.4s
 20:38   15 29.0S 144 29.2E  15 32.5S 141 12.2E  15 33.0S 142 56.2E  1.036  11 106  140  01m59.5s
*20:39   16 17.5S 146 28.2E  16 32.2S 143 39.8E  16 26.3S 145 07.2E  1.037  13 105  143  02m04.2s
*20:40   16 59.8S 148 09.1E  17 21.4S 145 36.9E  17 11.7S 146 55.2E  1.038  15 105  146  02m08.2s

 20:41   17 38.0S 149 37.8E  18 04.5S 147 16.4E  17 52.1S 148 28.8E  1.038  17 104  148  02m11.9s

lunar radius is 1.038 Rsun, with R=6.96e2 Mm, or 26 Mm larger, 3.8%. 

Solar Oblateness (semi-diameter difference eq-pole:  .05", .03 Mm, 0.004% Allen 1973)

Lunar oblateness= .78km/1738.2 km = 0.00044, .04% 

Lunar surface topography has variance of at most 5km (bailey's beads & much later
measurements)  0.29%.



Concept



Concept

measure spectrum as a function of 
time => azimuthally averaged I(r) 
with r resolution of 13 km



time variations

2nd 3rd contacts -/+60s



time series (simulated)



flux budget



known risks

• clouds, variable atmospheric transmission (timescales < 20s)
• lunar topography
• prominences
• lack of azimuthal information- important?
• instrumental issues


