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® tiny non-baryonic weakly-interacting massive particles.

" With a mass above 107!! times the electron mass (5 peV/c?) axions could account

for dark matter
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(Yawm (Judgment Day) when We will fold the Sama in a way that

resembles how the registrar or the record folder folds the books

(documents) it contains. As We began the first creation, We will repeat it.

[That is] a promise binding upon Us. Indeed, We will do it.) (Sura Al-
Anbiyaa, verse 104).
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Figure 1. An object of mass m moves in a smooth, straight tunnel dug
between two points on earth’s surface.
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3

p=2r =~ 1.4 hours

The average speed of the object moving freely in the tunnel through the

earth is: 2R/p = 2*6.38*10%/(1.4*3600) = 2531.75 m/s .

This is equal to 2531.75/345.8 = 7.32 V,
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By combining measurements of Earth's magnetic field from stations on land and
ships at sea with satellite data, scientists were able to isolate six regularly
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occurring waves of motion taking place deep within Earth's liquid core, with
varying timescales. Image credit: NASA/JPL
(http://geology.com/press-release/earths-core-and-magnetic-field/).
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Simple view of the geodynamo
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Copyright & 2006 Pearson Prentice Hall, Inc,
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Figure: This figure is a snapshot of one
time-step in a model of mantle
convection. Colors closer to red are hot
areas and colors closer to blue are cold
areas. Heat received at the core-mantle
boundary results in thermal expansion
of the material at the bottom of the
model, reducing its density and causing
it to send plumes of hot material
upwards. Likewise, cooling of material

at the surface results in its sinking.
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The mantle's density ranges from 3.3

gm/cc near the top of the mantle—at an
average depth of about 15 mi (24.1 km)-
-to about 5.7 gm/cc at the base of the
mantle--a depth of approximately 1800
mi (2,900 km) (*")

Normal human bone density (1.85 g/cm?)
is small compared to mantle's density (
3.3 gm/cc near the top of the mantle - 5.7
gm/cc at the base). But deeply under

o] al & 3.3 (gl gl ABUS £ g)
gldsh (a g otadl £ 5ad) (e AL Gk
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http://www.bookrags.com/research/earths-mantle-wsd/’
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large pressure, Graphite becomes
Diamond, in which case density
increases by a factor of 5/3. If bones

density is to increase by the same ratio,

OSly (Bl A cusan/ a) £ 57 -
Sl ) gy S biua cad Gl Yl
3335 A oda A g ((Diamond) Lukali
allinl) 48S )3 13) , 1,67 Jalay A8

it will be like 3.1 g/cm?®. Thus, according
to this Hadith, if a human bone (body) is

al e 3.1 (o oSiwd ) Ly
13 ¢ o) 13g) Uiy (Nl | cona pue/
b gl Lo dana o) ) i gl
Jaadl ) Laild a8 i ) LA
A A jal g gadll ) (gl
s (oo g ) ALl b Ayl ne

lash

forced to be placed into Earth's mantle,
it will always be forced (due to
convection) to undergo turbulent motion

in region near the mantle surface.
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Hubble Witnesses Massive Comet-Like Object Pollute Atmosphere of a
White Dwarf (%)

For the first time, scientists using NASA’s | < sSuli alaiiinly elaladl 2ali 6 e J5Y
Hubble Space Telescope have witnesseda | L Ll S, ol Sleadll Jila
massive object with the makeup of a bisa 8 il 5 (3 ey caidall dndy i
comet being ripped apart and scattered in g i< Gl i L giina and) Gl o 38
the atmosphere of a white dwarf, the

il 53 s allal) e a1 0 g Jlanll g () Al T ) a1 21

http://www.visiontimes.com/2015/10/23/a-white-dwarf-star-has-been-detected-
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destroying-its-own-planets.html
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https://www.nasa.gov/feature/goddard/2017/hubble-witnesses-massive-comet-

like-object-pollute-atmosphere-of-a-white-dwarf
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burned-out remains of a compact star. The
object has a chemical composition similar
to Halley’s Comet, but it is 100,000 times
more massive and has a much higher
amount of water. It is also rich in the

elements essential for life, including

nitrogen, carbon, oxygen, and sulfur.
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These findings are evidence for a belt of
comet-like bodies orbiting the white
dwarf, similar to our solar system’s
Kuiper Belt. These icy bodies
apparently survived the star’s evolution
as it became a bloated red giant and then

collapsed to a small, dense white dwarf.
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As many as 25 to 50 percent of white
dwarfs are known to be polluted with
infalling debris from rocky, asteroid-
like objects, but this is the first time a
body made of icy, comet-like material
has been seen polluting a white dwarf’s

atmosphere.
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Fig. 7: This artist's concept shows a | Ladua Laja gdas ae ) 138 2ggda 17 JS&
massive, comet-like object falling | gilii aul a® sad Jalay cuidall 4udy
toward a white dwarf. New Hubble S J A aaal) LAl Sl csSls
Space Telescope findings are evidence Jea 59l cuidall dpid e‘-ﬂ%i G alda 253
for a belt of comet-like bodies orbiting | ;32 B oulS Al g e o) a2
the white dwarf, similar to our solar o alg dgag ) Ul i) s andl
2R Jgn Aisall b Al 081 oS cpa S|
alsadl B Lihal chaa) Ly il (pand)
oaall) Al aad e dpalal) Ji AN
fb) syl Guaal) b Slacy) a1
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system's Kuiper Belt. The findings also

suggest the presence of one or more

unseen surviving planets around the

white dwarf, which may have perturbed

the belt to hurl icy objects into the

burned-out star. (%)

% Credits: NASA, ESA, and Z. Levy (STScl)
eladll (o oSuli a sle agma (e (A5 s ) 5V e liadll S 5 (Ll 4S5 2 Gl il
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The results also suggest the presence of
unseen, surviving planets which may
have perturbed the belt and worked as a
“bucket brigade” to draw the icy objects
into the white dwarf. The burned-out
star also has a companion star, which
may disturb the belt, causing objects
from the belt to travel toward the

burned-out star.
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Siyi Xu of the European Southern
Observatory in Garching, Germany, led
the team that made the discovery.
According to Xu, this was the first time
that nitrogen was detected in the
planetary debris that falls onto a white
dwarf. “Nitrogen is a very important
element for life as we know it,” Xu
explained. “This particular object is
quite rich in nitrogen, more so than any

object observed in our solar system.”
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Our own Kuiper Belt, which extends
outward from Neptune’s orbit, is home to

many dwarf planets, comets, and other
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small bodies left over from the formation of | (eSS JA) A 80l 5 AY B suall
the solar system. Comets from the Kuiper | o ja clile <ilS Ly, el ol
Belt may have been responsible for | ciidy sladl Juags oo Ugpma Lsils
delivering water and the basic building | - Shle Ma a1 LN dsulad) 31_;;3‘
blocks of life to Earth billions of years ago. ot

The new findings are observational 588 as 8y s o A Banll i)

Aakail B Lad 3asase dadall alual)

Jish Laal g el By gAY L) <!

evidence supporting the idea that icy bodies
are also present in other planetary systems,

and have survived throughout the history of
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Q = [A/F?]

Where A is the spherical surface area and r is the radius of the considered

sphere.

The solid angle Q equals [A/r?]
steradians which is 1 sr in the figure
shown. The entire sphere has a solid
angle of 4m sr. The steradian (symbol:
sr) or square radian is the Sl unit of
solid angle. It is used in three-
dimensional geometry, and s
analogous to the radian, which

quantifies planar angles.

&\

Solid angles are often used in physics, in particular astrophysics. The solid

angle of an object that is very far away is roughly proportional to the ratio of area

to squared distance. Here "area" means the area of the object when projected

along the viewing direction.
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The Andromeda Galaxy is generally regarded as the most distant object
visible to the human eye at a distance of 2.2 million light years away"
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would place his hoof a distance equal to the range of his observation,
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can travel such a distance (2.2 million light years to Andromeda) in a
fraction of a second! This huge speed is of the order of:

e ¢ 90l A8 yuu ins (i 9aly 5570 ) S B plaal) ) 7 9 ) (B (B A s )
V =2.2*1000000*365*24*60*60*c = 69379200000000 ¢

This speed emphasis the miraculous aspect of the trip:
1o e (e 81 JAT aB I8 ¢ 45 il g B 500 130 A 13)
"The farthest star we can see with our naked eye is V762 Cas in
Cassiopeia at 16,308 light-years away. Its brightness is magnitude 5.8 or
just above the 6th magnitude limit."
16,308 2 = Cassiopeia 2 V762 Cas b 33 2l Gually 43y ) Wiy and da
e Al pu (a8 AU il s b (51 Lgadaly Ablasall oda Ay g A
V = (16,308 c) (365.25) (24) (60) (60) (5) = 2,573,206,704,000 c
s guall A8y inida B e 52l 55 2.6
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1A gl A Adansal ! gy Cnaai Lag 3 J oY) (g sbanal) s L) ) dada W1 3800 Ca paesal)
2 AN Cra g e (A Gl Lgadaly ABlal) 528
V = (500 c) (365.25) (24) (60) (60) (5) = 78,894,000,000 c
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Wien's Displacement Law is:

Apeak T = 2.898x10° m.K
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the blackbody radiation curve
6000 K gives a measure of temperature.
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Figure 2: The peak of the blackbody radiation curve given by Wien's

Displacement Law (*4).
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4 http://hyperphysics.phy-astr.gsu.edu/hbase/wien.html
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Fig 3: Black body radiation curves showing peak wavelengths at various

temperatures (%)
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The binding energy of atomic nuclei | & <A 4 il dayy Adla oy A8
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(elements on the right). Iron is the highest
element on the graph, and the most
stable. It cannot release energy through

either fusion or fission.
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el e
The gravitational field of a planet or star is like a well. The kinetic
energy of a satellite in orbit or a person on the surface sets the limit as

to how high they can "climb out of the pit.
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Figure 2: A contour plot of the effective potential (not drawn to scale!).:
We see that the Lagrangian points L4 and L5 correspond to hilltops
and L1, L2 and L3 correspond to saddles (i.e. points where the
potential is curving up in one direction and down in the other). This
suggests that satellites placed at the Lagrange points will have a
tendency to wander off. But when a satellite parked at L4 or L5 starts
to roll off the hill it picks up speed. At this point the Coriolis force comes
into play - the same force that causes hurricanes to spin up on the earth
- and sends the satellite into a stable orbit around the Lagrange point.

(originally written (with mathematical equations) by Neil J. Cornish as

part of WMAP's education and outreach program.)
AN (63 sl Jon (55 Jluse (8 552y m ALK 1D asadl B Lia i 95 ) gaaall Lilalyy gl
ot &3Sl 358 i e 5 )

mv:  GmM
r r

@ AN e (B osn s m el S jal) A8l

K_mv2 _L(mvz)_LGmM _GmM U,
2°r " 2 r? 2r 2

2
(OSYI) A (e pooary aaad Al & g Jle A sn Al o all 3 jal) ddl)
A4

Euaall iy ¢S L B8 cplmy aalh (K0 Gulal G S5 A8 £l el Lae ]
G . elas Jal ¢ 05 ¢ JA5 1 g RSl ladlly (G 1) (Bulid) 38 13 GLB) iy ya

56


http://map.gsfc.nasa.gov/ContentMedia/lagrange.pdf
http://www.physics.montana.edu/people/faculty/cornish-neil.html
https://map.gsfc.nasa.gov/resources/index.html

«J e Ja0 i 1)) pas¥) ce il amy alily Laie 43l J gl LiSay ilaall 028 5 gun
oY) olaily Sl Galid ¢ pasl) A8l (i JilSe 48 jal) aBla ala 3 o(sla g i)
olaily Jadusy 5 el (5 508 ¢S al) el A8la Plaaal 2y (KL Gy gsalll Sl
Maa gy sty ol LS jaa Jlaxiy 3 yilla Jla S ¢ (= )Y

1) (e 5ed Uil ¢ (o W13 S0 dlad) agad) da 38 Jala ady padl) G 2 &8 ) JSE)

P

sl J el 23083 5 A paill s Aunadl il sl il & lia 8 Sl Yl
il el

i pacd) G Al 1 gl Lag Al G 0B * W 15312515 Crlen Aila G 26838 8 ) 5113
C(26-25 4 ) (L. 2y
The average length of the synodic month is 29.530589 days. This
requires the length of a month to be alternately 29 and 30 days. (*°)
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The solar year is: 365.2421991 days
365 + (5/24) + (48/(60*24)) + (46/(60%*60*24)) = 365.2421991 days
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The lunar year is: 354.3671 days.
Define x and y to be:
X = (309) lunar years = (309) * (354.3671) = 109499 .43 days
y =(300) solar years = (300) * (365.2421991) = 109572.65973
The difference between x and y 1s
109572.65973 - 109499.43 = 73.23 days; which is significantly smaller
than a year.
The percentage difference between x and y is approximately
73.23/109572.65973 = 6.68x10.
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apsidal precession: Each planet orbiting the Sun follows an elliptic orbit that gradually

rotates over time (apsidal precession) (°')
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Figure 4: The figure shows the length
of 235 lunations starting with February

2001 BC. This timespan equals a so

called Metonic cycle of 19 years. After

one Metonic cycle, the same lunar phase
repeats on the same day of the calendar
(The recurrence is not perfect, and by
precise observation the Metonic cycle

defined as 235 synodic months is just 2

hours, 4 minutes and 58 seconds longer

than 19 tropical (solar) years.). Red

triangles mark instances when a lunar
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month of 29 days repeats four times;
green triangles those instances when a
lunar month of 30 days repeats five
times. From this figure it is obvious that
such accumulations occur close to each
other in time. The first occurrence of
four lunar months with 29 days in a row
in this plot lasted from February until
May 1986 BC, followed by five lunar
months with 30 days in a row from
August until December 1986 BC. Then
again, from February until May 1985
BC, occurred four lunar months with 29

days in a row.
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For the current epoch, the average value of the solar constant is about
1376 W/m2.
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