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' Zeus and his Lightning Bolt, www.atheism.about.com
? Steve Goodman, A Lightning Primer, www.nasa.gov
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Zeus, www.wikipedia.org
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! Martin A Uman, All About Lightning, Courier Dover Publications, 1987.
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! Martin A Uman, All About Lightning, Courier Dover Publications, 1987.
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' Martin A Uman, Lightning, Courier Dover Publications, 1984.
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Martin A Uman, Lightning, Courier Dover Publications, 1984.
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! Lightning, www.chaseday.com
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! www.lightningphotography.com
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! http://www.lightningphotography.com
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: Leslie Mullen, Three bolts from the blue, www.nasa.gov, June 8, 1999.
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: Leslie Mullen, Spirits of Another Sort, www.nasa.gov, June 10, 1999.
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' Lightning, www.wikipedia.org

2 .. . . .
Hugh Christian, Steven Goodman, Observing Lightning from Space,
www.nasa.gov, 1998.
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' Steve Goodman, A Lightning Primer, www.nasa.gov
2 . . ..
Steve Goodman, Lightning Investigation, www.nasa.gov
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' Flash Facts About Lightning, National Geographic News, June 24, 2005.
> Uman MA. All about lightning, New York: Dover, 1986.
3 How Lightning Forms, www.weatherimagery.com
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http://thunder.nsstc.nasa.gov/primer/primer3.html
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! Steve Price, Patrick Barry, Tony Phillips, Where Lightning Strikes,
www.nasa.gov, Dec. 5, 2001.
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? Martin A Uman, Lightning, Courier Dover Publications, 1984.
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¢


http://www.KAHEEL7.com
http://www.fma-research.com
http://www.noaa.gov

www.KAHEEL7.com Jue=Sl pildl aue 8990

sfl Aot oo B Adds Al died Tug (1oYW 8t (Vo) IS
Mo g g U 5 S Y el e 00 g IS J b Ol e Y1
Q—’J—éﬂaﬂkaj AC—J}BO}AA\~~ )jv\.ﬁ‘}-@éjtjjﬁaﬁé!tm‘
 pllaa) Bs A% 3> aldty iy iU 5 Sl 0+ Layldie ¢ 2915 8 ot

18 oo YT 8 pie oo ol 1 ¢ L) Ll g 8 SN oy g o b Y1

¢y


http://www.KAHEEL7.com

www.KAHEEL7.com Jue=Sl pildl aue 8990

gt iy 2,81 ) WU g ddl foay Ul Wt 853t (V1) S
s ot 30 Rosedall Aol oty (231 pedaw o o g1 i)
(Dloni I e (6 e @1y danitl] (2 )31 0 B ey 4 ¢ a2
(P g G o Vo n 1YW e Wyl o et Gy sl s

¢y


http://www.KAHEEL7.com

www.KAHEEL7.com Jue=Sl pildl aue 8990

Gl 5 (2 W ) Bl L) L) T Lgd g AW 3 skadt (V V) SSs
o Aol (0 L3 ALY Sl dd) iy o)1 e B U1 A2 L)
Y i s dad sl dr L Sl

¢¢


http://www.KAHEEL7.com

www.KAHEEL7.com Jue=Sl pildl aue 8990

N
N e,
... D '-"_'I:

B8 gt B g0 dr g0 IS0 S8 Ao JV &yt T cdag) J1 B gkt (VA IS
A S gy BV ) G e S T e e ST
G 01 b sy Uy gl T W0 ) J g sl 206 5 S0 Y Gty )
.dﬂ\éﬁ)gjjssiguia\ju}ajdﬂ\éswlyo/o‘\‘\Ja}ﬁcﬂjj\

¢ 0


http://www.KAHEEL7.com

www.KAHEEL7.com Jue=Sl pildl aue 8990

—Y o i s ax) I g latdl B350 ey thenld) 8431 (V1) S8
L e ) oda OB (el § A3 B4 S Slond O g 130 APl ks O
G St b May (D o Lol & 31y I3 BLEN pusnns s ) K59 ar 5

3l Sl g ehans

¢


http://www.KAHEEL7.com

www.KAHEEL7.com Jo=xSIl ol aue 8390

Bl Ol pis datasee

ey colsbly 31 Jpm llalasidl o el ey slalal) 25 12
5 ALl o.l_»zr._e_éw;}.uia_cwfy)ép&xﬁcsﬂ o lleall
Lodaal

3 Gl sbl e LS5 (sdlly 3Y1 ekl Juls OF LS S,

CTRVIRPPU-L W O VU S SN W RIS PO A g
DS A e by e ST Y

' Niels Jonassen, Environmental ESD, www.ce-mag.com

1


http://www.KAHEEL7.com
http://www.ce-mag.com

www.KAHEEL7.com Je=xSUl piladl e g8g0

by 2y gl o8 e ST Y @ F Erd g A 88 ey (Y1) S
Olondd) Mg e S V0 29U Lslliylg o S V0 L1 Y o Wb
pisi Sy detll Jol 3 ad sd i ) Sloed) Wl dedll Jiuf 8 LI

Dl CE L drys £0 095 b J) el QBB B8y 2 Ay

! Niels Jonassen, Environmental ESD, WWW.ce-mag.com

A


http://www.KAHEEL7.com
http://www.ce-mag.com

www.KAHEEL7.com Je=xSUl piladl aue g8g0

mﬁ’m +Eﬂm-:n:—mm—rzm?-¢p—:Nm—Hml
|| =, = =
L3 WLV

Main stroke nee Return
leader (return stroke) Rl Ml stroke
il gha Asall gl A

wHadll

Gojlljgag  Time —»

e & Lo Eor b gl S 039 Ol dizey B) gil Jag lala2 (YY) S
PV STt NEPE EYPRVEPVE TRy CNCLRT JRRCHIPRCH LA A
ca o el g U1 Jaed ALY 5t Wl (o I 0l g 2 Y1 e
3948 8 00 |8 i 6 YNyl py B g O b sy BNy . 2 )

D6 Lk e b e 1 s iy 36 e Vs

! Niels Jonassen, Environmental ESD, WWW.ce-mag.com

¢4


http://www.KAHEEL7.com
http://www.ce-mag.com

www.KAHEEL7.com Jo=xSIl ol aue 8390

Ol jomalls aidy Cois
Ledasy e (pn Lty 3 0 ol o)1y SLAY 205 T Lo
o) sbls Gl dpsn B yme Lo 3 Ol r pginy (Bl 15l slede
V3 a2 e Gl e 30 8 1) e (STl e
lons 3, (3 Lusd QW@T@U&\J;\FTWJJ’)M

e 1Ly el a5l S 6 dalall S s dey o
e Gy ey s e L S e st Al
Sl e et Y et G4 0 09 Jamy O,y csldall
L b dze 33l g g ollay i idl coadt s ol tdelis y ¢ il

190 51 sledall &) Jo 5

W iy 50 ol 5 ameo (3 J A 4y e oY) (s, AR
B ey JB 1B Bl oy ade W) gy Bl (a3 s
@L\ﬂa\&ou}zﬁ@fﬁsjau‘yﬂ;jﬁ ke y e Lo
RBCERCRP P PRC NI EYE SUCIRE N BN Y
S S b 3 e e S G L 0B 4G
e 5 Sy ol s o3 T By R TS ¢ )


http://www.KAHEEL7.com

www.KAHEEL7.com Jo=xSIl ol aue 8390

L}J:J\;u}ué} ol JLA;\NCS:— c(..Lﬂ(..Lﬂwu) J).olg\;d\
(L V) el bty S

SO ) sk ey e B Lo dat adl de e s 03)
S e ol Ty ol by 1 gl Ui S5k 1B S
& pm g A kS S A5 AT ey Ball ade J4ad 9(8 )

(S @ b

UEDCIRE g | NS SN e S O I S [RURNER RO
ale B Ol gy Eoddl (591, gl OF Coddl s IS o sl
4 o g S >

Gl e puw () 8 L)
JJJ_AU}JLN b\.lj e S BJ,U.A \JT L J:o— L“g.,d\ Lo Lels bl
O giday 13187 a3 (3 o) OF Liade 13] &)y 00 Ol 51 g €3 )

¢ 52l OF oy 4ol oSG 4 b 1 s Ll 2t Y s pall f 3 0
JU Sy ol mals g ¢ gl OF LI sLazeT OIS U tas e

W\ AR Vj) lgd E\.Sji» d JAT dJT» il Ookyl oS 4(,.1.%» rb\j\ @Ml
,Y..O QJ}:\.J 4?4.3J~49.H

o)


http://www.KAHEEL7.com

www.KAHEEL7.com Jo=xSIl ol aue 8390

1S3 o8 e 5 s oy il Gy 1 b el s

Gl TSy ey el ade b e LAl el M Cens A

Dy & iy 58 3 O Yy oS 43«

B8 et ey B0 OF L) i) gid) (3 Lgals §,L3) ol 2 oda g
oty 3,18 (38 SN syt e Bl Lo W3 s 5oz

L8 8,25 554 o 055 dL M

ale 3 gl Bslall O VI U jlal de i ods &, Y Wl ey 25
(s A S ) 1 L) LTy Lee o pdLly $dlall

Sl slglal 18 yLa)

Q@rﬂ;i—i%dﬂ‘ &l‘))ﬁ) el Do)l ade 5 LG 13)
e ol a2 L e 2l e pilay ol S ((Sine b
Eodl e ol 2 (3 85,0 ) 3 IV e Ll LS sladall gl b
Aol a5 s o Reses 9L ST 58 V) e L 31 OF U
53 g2 sl w1 AL oS B 2l e dedll (353 g M) AL 3L ST
o oad O Bl ke (SO ey ook Sl 01y 2,31

N sy M b Ly dal Lk

oy


http://www.KAHEEL7.com

www.KAHEEL7.com Jue=Sl pildl aue 8990

sLodall Lgatoiiny o) "Step” 2alSS chalal) Slollaal) 0dn e il
s Return’ i—odS” Lol 8 51 oy o5 L5V a1 e il
e ol Wy o5 e ) sk e el sldall ey

Va4 2l 2yl e

ISy el Uil atillany a2 (sl SN B> e Ju i
CLAIS 2y sl el ool cladall pisicng OF com L Sy . JlS™
ik Sl e Wi @ S s 3 OF sas VI TA}UE?@G&«;Q
u_L;L.A_,\ iy e U as slde Lol OF L3 a3y clal 5 LSy
Oy Bl ade A1 G L ST (3 b s

s e 18 ey e B Lo e S ) 0SS LIST
OIS g suludl Sl Ay bluYL el 03) (o juas slids o skl
1oL 5 U3 slode s ity

Gl () (1 8L

By o 4 g U a3 el UL s sl cgadl (3 )y 5 L) Ellla
lone 3y sy 3Lall Ty ade Jael1 g I o s (3 )

Ay sl Slilas) 3wt 5 Bblany 4 cwd U Jeall

Sl & iy oS LUy Glss Gl or o 4530 501 o U0 gk

oy


http://www.KAHEEL7.com

www.KAHEEL7.com Jue=Sl pildl aue 8990

Cemny o

e oo e Gl g W e Al el ga e Ol i g )
Qﬂ;‘)?.'sy‘ Q\j&&)ﬂ d}g.s\de)’ h.wfwj LJ.>'-~Y CJ)Q«‘) J.>-~Y O
Jas e )

o Oy (Bl a ) U e BDe Slls Lt bl ol
O5—SG 03 Ay Uiz ol &y gl 2o B3I LS 13] 5 Sonad) 38 Jal 2 33U

e g, Sl slde 18 Gl o e 20 25 Ly i)l Ead

L3

b i o adlly ol b e e i s gl i) ils
) ol i Ll ga o Ol ot y i )l e S5t dklis el
1650 s piad o1 o 1 13 gy 1 Loy 2301 m I e

o By 6 Y et e Gl G o e Ol oty
LMLS-*#‘} 6}3:;5\ Z&L:.{Wj 42\,54.".53'-\ 3\4};-\ J}J&J\ > 9 ub;&\

z

L o ) J@;W|@J¢M¢};u IR LUV Q|};~J|g|ﬁ:§¢.i,d| ks A&
s a B ey W8 Se ST G e Ve [\ Jaln
e e @ (g all) gl gy ATy ST Sl e L2k M3

21238 ple Lo S 3 Lis B8l

? Time Converter, www.csgnetwork.com.

o¢


http://www.KAHEEL7.com
http://www.csgnetwork.com

www.KAHEEL7.com Jo=xSIl ol aue 8390

il ) e o e B e i e s S s
e 2N OL] r il ) 3 a5 e 1 0T oy SIS
O s bas Lkie iy Lial S0y iy i o gl y B 2L

RV N
B Jo B ey Ulasl a5 pad (3 B ods Le 1) Oloernr

\.,\_A.,\_’UJ._QJLUAJS\ ‘MWC)‘J’QQS’U‘ JG"‘)Q”J'J‘V‘L‘}W
o ey ade ) Lo Jpe S et Ol Y ST ey

Calall G L) a3 s
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A lightning strike can heat the air in a fraction of a second. When air
is heated that quickly, it expands violently and then contracts, like an
explosion that happens in the blink of an eye.
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' Martin A Uman, Lightning, Courier Dover Publications, 1984.
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Dan Breed, Bob Henson, Lightning: FAQ, UCAR Communications,
http://www.ucar.edu/communications.
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! Martin Chaplin, Water Structure and Behavior, www.lsbu.ac.uk, 2006.

A


http://www.KAHEEL7.com
http://www.lsbu.ac.uk

www.KAHEEL7.com Jo=xSIl ol aue 8390

el (3 5 I B3 s sUG ¢ e udaST 53l oda cladall CTm
agall 3 V5l daee 303 e e 8 azen ol
PR (PRI

oSty W e gy B o 5 e A UL LA slda) Ly
ng_l\ J;L;LG;LADJUTL;LGUJLF Lodas ¢ ladall QLCS"CN

V..@.g.,\._J OSY JA’:Y‘ Jﬂ\cja,ﬂ L;LGBL:?— S L{A}— djjg.ﬁg UL\;
.3\.}\ S ‘b‘,‘:ﬂ QT.,\;Y ¢\ S OL 6)\9— slael

RO Ju;-\s&u@; i 5 gd> ) z\«&Js oda ULk

g w

\] G%O}i‘}j Us! ;}- 96“”’ Jf;\.d\ L:l;;—}%) leu Jj.;u

uﬂ%v. gﬁgﬁg\tumogcwoﬂyﬁm. o STl
Yo AT pa I 3 sl asy el Bl A0 B 0L E O sle 45

U_AJIKT;DQJJUABA?MM\WYdwg\dpw.ﬂj

\

A K ST OF 0 5uS 5 wads clade)l ol pai o ol Lol

' The water in you, U.S. Geological Survey, www.usgs.gov
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Water cycle, www.nasa.gov
2 .
Mars, Water and Life, www.nasa.gov

3 Mars, Water and Life, www.nasa.gov
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" Scott Hyman, The PHYSICS of WATER in the UNIVERSE, Sweet Briar
College, www.sbe.edu
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! Chris Middleton, The Origin of Water, FineWaters Media, LLC, 2005.
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' Color of water, From Wikipedia, the free encyclopedia.
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! Chris Middleton, The Origin of Water, FineWaters Media, LLC, 2005.
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' Deep Ocean Physics, www.jamstec.go.jp

? Felix Franks, Water, Royal Society of Chemistry, 2000.
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" Water Cycle, U.S. Geological Survey, www.usgs.gov
2 Emmanuel U. Nzewi, Water Resources, McGraw-Hill Professional, 2001.
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! Earth's water distribution, U.S. Geological Survey, www.usgs.gov
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' The Water Cycle, www.nasa.gov
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! Chris Middleton, The Origin of Water, FineWaters Media, LLC, 2005.
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1 David Wands, A brief history of cosmology, www-history.mcs.st-andrews.ac.uk, March 1997.

2 Our own Galaxy - the Milky Way, University of Cambridge,www.cam.ac.uk.
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"It is the biggest thing we have ever done," It is probably the biggest
thing ever in computational physics. For the first time we have a
replica universe which looks just like the real one. So we can now for
the first time begin to experiment with the universe".

1 Carlos Frenk, Ogden professor of fundamental physics at the University of Durham. UK. and
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co-author on the Nature report.
2 Tim Radford, A duplicate universe, trapped in a computer, www.guardian.co.uk, June 2, 2005.
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these collections of thousands of very bright galaxies very tightly
packed together."
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1 Biggest ever cosmos simulation, news.bbe.co.uk, 1 June, 2005.
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1 Heather Hasan, How Mathematical Models, Computer Simulations and Exploration Can Be Used To
Study The Universe,p134, The Rosen Publishing Group, 2005.
2 Manolis Plionis, Spiros Cotsakis, Modern Theoretical and Observational Cosmology, Springer, 2002.

VYA


http://www.KAHEEL7.com

www.KAHEEL7.com Je=xSUl piladl aue g8g0

OVT e Wy a8 sl o) ol azg 18 L (VY) S
05—k slalall Jag Loy Jsiall F diade 43 loy Cabar o) 2
ov\_kgﬁ_iﬁ;g,u;dj);w)&w\\MW€biqu

1985 o4 |

AR


http://www.KAHEEL7.com

www.KAHEEL7.com Jo=xSIl ol aue 8390

101,831 palad () gecdnionis slolall

O g 131y oA b el s 5y 3 101 0,502 Y ol slalal 0
s s eledl) B S b ods e Lphanl o F ) 2AST) e
ol Ll elale 0L Sy T al ) sda (3 sl Lo o 3
e 3e) ke b A 2T G a3 T ) O podonien
S ey @ o iSO dsluny ) ) LS

%8 o

iy @l O i 3 S clde a2 OF o 3L I 5l
Lot L age sladadl oY 5 OF omy w) SLAI 5T 30 adSTI O sty
LS U e OF &l 3 0 dnade Bl o 152858 Laga s
OT a5t el pa 05801 e @ b & 0Y (0T 30l — st

C)L;jlzl\ o.,\.ku;@uv\}—j

Oyt Oledss A8

1 J. Richard Bond, Lev Kofman & Dmitry Pogosyan, How filaments of galaxies are woven into the

cosmic web, Nature 380, 603 - 606 ,18 April 1996.
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"Such structures look like highways converging onto a large city, but

with the important difference that clusters feeding filaments are
organized in three-dimensional space”.
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1 Gemini, Subaru & Keck, Discover large-scale funneling of matter onto a massive distant galaxy

cluster, www.gemini.edu, 30 June 2004.
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1 Maggie McKee, Washington DC, Mini-galaxies may reveal dark matter stream, New Scientist, 12
January 2006.
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1 Palle Mgller, Johan Fynbo, Bjarne Thomsen, A Glimpse of the Very Early Universal Web, European
Southern Observatory (www.eso.org), 18 May 2001.
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"We have little doubt that for the first time, we are here seeing a
small cosmic tilament in the early universe".
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http://www.eso.org/outreach/press-rel/pr-2001/pr-11-01.html
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