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https://en.wikipedia. org/wiki/Lithosphere

(2)The Layers of the Earth
http://www.angelfire.com/nj/PflommScience/earthslayers2.htm

(3)Deep orgin of Hotspot The Mantle Plume Model.2003/5/9
http://www.Ibl.gov/Science-Articles/Archive/assets/images/2003/May-08-2003/Deep_Origin.pdf

At Hawaii,high production of magma requires upwelling velocity 50cm/y about ten time of
continental drift. The persistense of flow through the tail for 100 millon years or more
(several time the of years required for plume head to rise through the mantle)implies that
the plume is much less viscous than surrounding mantle.

(4)The thermal structure of mantle plumes;
http://gji.oxfordjournals.org/content/102/1/15.full.pdf

Figd:...... The maximum velocities shown are 1.11cm/yr,1.16cm/yr
(5)LONG-LIVED MANTLE PLUMES

http://www.eos.ubc.ca/~mijelline/453website/eosc453/E _prints/newfer06/LinksReview.pdf

(DOWhy might mantle plumes in the Earth have a head-tail structure?
@How can mantle plumes and hot spots persist for large geological times?
(6)Yellowstone hotspot is an upper mantle plume
http://fpcj.jp/old/j/mres/viewsfromjapan/vfj 604.html

(7/Geophysics and Tectonics (G&T)
http://www. soest. hawaii. edu/GG/research/gg gt. html

(8)http://www.classroomatsea.net/carlsberg/cruise _science.html
(9)\Whole-Mantle Plume Beneath Yellowstone Park Thursday, September 23, 2010
http://envs1020ko.blogspot.jip/2010/09/whole-mantle-plume-beneath-yellowstone.html

(10Rifting and Ocean Basins
http://instruct. uwo. ca/earth-sci/200a-001/11rifts. htm

(11Efficiency of mantle plumes

http://rses. anu. edu. au/research/pro jects/efficiency-mantle—plumes

(12ls there convincing tomographic evidence for whole mantle convection?
http://www. mantleplumes. org/TomographyProblems. html
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http://www.spring8.or.jp/ja/news_publications/press_release/2008/080214
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| Bohr *:£&=5. 3x10 !'m.

| He ik =2x1. 67x10 kg,

i Boltzmann TEEX kg=1. 38x10723]/C

E ¢ 0=8. 85x10-8F/m.

L e=1.6x101°C.
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M ART175% @ Hamiltonian=E8) = % + 73 -] /) + 4 BERH] T,

Hp, @) =2 p%/2m+(1/2) X 2k ¢ (q;—q) + 25 ¢ (a:).
(dq;/dt) =+09 H(p, q)/ 9 p;.
(dp;/dt) =-9 H(p, a)/ 9 a;.

0 =(d/dt) X ;hqjp;= 2 ;% (dq;/dt) p;+ 2 ;%q; (dp;/dt)
=3 %[-q;0 H{p,a)/0qi+p; 0 Hp, @)/ 0p]=[2 i 4p&/mi—%2 5+ (a;/2) 0 ¢/ ajl.
* R (d/dE) 2 ikapp=(1/t) [Z 1k (t)pi(t) Jo*= 0.
EANZ2 X ha; (0) py (O I HEE LI THIREZ2 D T(1/t) > 0 124V 01272 2,
=<2 hp/mp=<h2 ;£ (qi/2) 0 ¢/ ap
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2B Y TNEE L EZM potential ESIP;=(0 ¢/ dq;)/dS <Kdivlr]=3>>
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=% P;#dVdiv(q;) =3/2% ;P ffldv=3P V /2.

<X i%hpi?/mp=3NkT/2=[3PV/2—(1/2) £ ; 2k ® (qdi—qx=qix) 0 qQj].
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