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Georges Ellis is an emeritus distin-
guished professor at the University
of Cape Town and an African giant in
mathematical cosmology about which
he has been the world reference for
the past few decades and has done
seminal work with S.Hawking on the

subject. He has also a keen interest
in issues related to the philosophy of
science in general with noted contri-
butions on the concept of Emergence,
while he has recently tackled head on
the Multiverses paradigm.

P90 Jlaxto59l>

5 Gdlle Baya o oLyl &sls eI
4].J.a.!| sodsll ylas e L gl gawsgsI
P RO sus Lu.d Jasy pBg (LW
Lol wd Loosdl lia o> &».,ng
M.a.s el Lladly 5SS slaal
4.199:»14 &5lat Lucs 20 PL" JLU.: @ll!
3550 ad5 i « glaayl P 3400 J9:>-

3saszall SleSHl Zigad

‘nllc 6"’ Bly Jow s S @le
9§J| oge  Coasdl Log.«oo- .zoab
S Lasg 4.>..o|9 dgyhy edaell
« sl Zyea» ol 851 AS g
o> 4all uLh:JySI umLag @_\‘).la.‘l RV

.. o R e s qs £
dagyaall Asagiall Al
0951 9 La GV Lidye Jn

vy Sy @l Tl M= e Lelaial
gyl slsall Jo> dagall Jwbi”
Sooiesd 4o 4_\‘.&) oSl agd _)QLLJ
Llogig u_‘l,u.wl.s.suLouJ ‘Q)uJLu.wl
Co> 2y las F\k&l s oKl ul Rl
w}cwb)gub)awigswpm
N MAU sally dbladl LSlyaes oL

i Lo 90 ud 09Xl e 48y Lo JS
Os_pe_ll =2l oSl ST g ol of
oo Chaug_)@slg_)g.xb-g;&yb'w
694.>=A oo 95% JYEN Ll Lol Zs=>all
Blallg sall O AETGPES C}.J_)A” LagS
'Wb Byei g u.u.)_g:-gA ciallaall
Laf ﬂl 2 oadlly wlesdl oda (IS @2y oS
4.L>|_)A o v JsLA Byea Lelarwl
Lale dingay oJl byae 2> OJgﬂl
4&].0.” O UasMall Liwn Loy
50 ol cliiallg wb)ﬂ CJ[A,JI_g
u.,wgﬂl elialld s ys IS u:.og
eskasll _)buuﬂl Gy e qumaxa
o_)'_le g '_).M wl.u oo M)gb.J'
Q,” 4J_)|_).>- ‘b})" do‘.o.:ulg 4298
Ol3xo (po 8adsall JSL@Jlg 33Lall Y
0o cawaigll ST Lalg L dpan dabailg
OlyesS uLoL@.a,u:l lagd wl aulgisy
e of laaagasd O.JJ.QLD— ;:Lalsz” ngu
Hlazale uib.uo-ﬂl SRR
leoly e i @Ml d_pu: ‘aJ ‘.mLu_g_)
leﬂwgvm&gpilw@eig
pod Ay Logy [@JLW u,&.sg dolgia
5}@‘ Jasl! Sl» u.:wl Jeds
90w g uJJ..\Jl -

N
el bl e Sale ).&n.,.!l

ETRURCEN AT ] E.'\LA:JI SR A>gS @l
claall 4 oy eoe (Cyclic models)
3243 0 &g Yo oJ)L.a Olygs el
dgasdl C.\Lm.ll)yl 09 s §loeudly
(a,.‘ksdl Sl u.u.ua]l N
cgidall ggsdl dylai g (Big Bounce)
‘JJJ 2lug .(Ekpyrotic universe)

sl dls L Jgall Say
Jb: ?QMI oo Loydl LIS Logaz
3 Jllg 8900 yuk A yall 0da cL3.8
Jloadllia e dilg &l | elac] plazas

TLigS st gy 0leST Ala o

ébuamJMIQISSﬂl)w@w 13lo
4 o Lo "dladin
ganJsdqme&AJl .\.,.La_,.ll;n_s)s:.«.ll
Jo> bzl ya l.\.\.c dla 39290
sy axgi Y Qﬂ ‘6-)’" OleST 3929
dla vy ulL«Jbg dasoy Llac
wods olg lals of lede Jds §| (¥}
A8 dasgag wld] Leliw! L )!.\:>
b le L dlodio L;‘>.'>-| b|95| NEY

%_9‘“9‘“” o Jrany asly 05 0o
T ol WS I g Lo

Mugﬁldﬁmubwubﬂyw
‘6)> J.a'g.c.g asls u.Lc. Luﬂb
&ésdugﬂldi‘udiyﬂlmuyksﬁ

ol ol Wle B alas
u.a M—’Nl ubl.«.;.” .\534 saa) lia
WMAP ‘)Lu.u.ﬂ) daliss Watie y3las
Lo| ool O (Jall Voo L,L:_ ebiMyg

ialgs Z“b““"” IA> uyd of ZJ?.“A

gLy Basf 13] adess wdlg .0.4% Uas
el alalil L>glgghll  yleeidl

*0 ; o ;
dagalg Al
9550501 ALl Yz qanll ylaidl o

dovo e i dalS dddsdl 8
oo @Akl ] ey b bog B
yww«ww&d [>a31 £ICa
&> 2 u;@»yﬂwbumn
sslall” o Mol usdg B3l ad e
%u_g,ué..\]l oo claall b gl I

Tdads 40 p,,b&J'_)L?géjﬂ f.\.} Ja

oIl S Leve (n.dasﬂl sleasdl g
dhdy o ‘Jo- 2o clad 4J.A5b
JS Bl ‘59}4‘) dila BU 899
Gl 3320 @] A5G Y candy” 0ol
By Bgsadl auads ool b ol
135b 1348 eol g clnall lia pagud

oSay Jog SusKl sias dad k] B
T4 I_')S_).o Las_)l.u.d

ﬂ.u uﬁg o.x:-l_gd.bw ;.Lo.oJl.s.xw‘d

Qs yusugﬁlcbul x5 celll 40
_)S_)A A9 P QJLJL»_g Jo-'_g LA9

Sacdaall jlnaidl |3 S 13l

159 mo 3al Jlgus lin e Byl
BLoPL W Ll dale D] g0 Y
Lol wlyghdl 2o ulg;Jl geLy] QJI
Ldaadl LI wlS Oligsl @le 5
;suébr_ﬂ_)ldi;uﬂwlumw40&9
&ol.ur_ JS 3| syuall sia e Jodes
den} 8yid JL@ o2 @lg M'JL}.‘U%I
.3.>L» lbae Lo Lc_g; 3a¥l sdeiyg .ald
O o d el oSl elyaall laedl gLy
_J.:Lw saall dasd e wyids lasie
)&Olﬁa_}]lmg Olg Ula il esalie
EPA] @Ig‘uc dayylry i (Slg saa
Mo .(Quantum Foam) 3g&

l:Jl 90 WS yolaly colall p jadl
S oBladl yaoy il el 8

pualwllsasll £ galellcindiidaa | 16



i

(¥

Did“/\/\y Neuropis
Make Mé Do It?

u.alc 3a%y «igd @L':w.)l» )d.u (91687 ale u9
QMJ mel &199 ?lwl «

;-_L,)_‘_e el S au
iuu.lhe celly 20 5 L
:_|9.4J| ) ubjUaJl sle Bolb & lgnll du.n.J
g% & b).ou ] yasall J.o...ui u‘” J\.é;}“ &9.\_\9
M»IQJSMWWIFWIWUAMI

109lng Bree VLS ozl

L5.\JI ES f_[o.\]l ol 13]g Loy Bile uL.w}!I uls 13

oS 53 of Jill ol uatal sl i
2l gd uwlg by6f fas 33sg ¥ O

a3l S ¢l g lia ol bl SLlasl! Log]s_u”

s Sl g1l u_eg‘wzbﬂl @l gheually 33

‘m 09 ‘wy.-nll 4..4&9|9J| >
e L.c.lmol 33aall _)L(Q)ll) LMY 245

lal Syzezall yieg Ll yoleall) padll e (dlg
M‘umuimﬂ (wgw&gb.”usgm
d.m.;.bu'.)‘,g;ﬂ ua]sz”‘a.gn”dl.cww

‘cg.‘ugi.\.osmlddnlc-)b|.\>y}! Lalaj

\.}“i' €392 9a% 18 KD u_Lc_ Js.a_x.” J.&AJ P
6"‘0"" il ol [CSY B WY 0 YN fa.m.Jl
Gl Sl gl gl STl dadey (g 5]

(d.u.m.‘b dLowai g &) 4.&;)9*.5 d:u./.b il

Ll dog‘oadl arg QJ.; saxdl
AR 3 ol Glasdl

Balazwdl!

'p .
JA J-AL.'».A‘ Q.ml‘.c ;;' &L d.-.u}ll

Teboly ® Bosdee B gl 1ia
dalisa e JI Jeall Ogai N_'»I
gLt OBLC.I 2) o (1) el
so sl lgjalad dlsall c¥5a
plascial vglgloxy N)I (1) ol =
L XP R S1C K‘—Lu.dl Lol elell
Lo dalusa uﬂgbw JL&) de g yduall
Ly 428 i o> clid g
0l gy oJLo.o S L@,J.c f«_yl.bﬁl SSay

A Mathematical Cosmologist
Reflects on Deep Ethics: Reflections
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Interview with:

Dr. Yacine Ali-
Haimoud

Yacine Ali-Haimoud is an
Algerian  astrophysicist who
pursued an international career
in cosmology. He is actually at
New York University in the US
and is known for his expertise in
computational cosmology that he
use to probe various dark matter
scenarios, primordial black holes
and a host of other hot topics
related to the CMB and the early
Universe. He gotin 2018 the Helen
B. Warner Prize for Astronomy
“For his extraordinary work on
a broad array of cosmological
problems...”. He is also an
appreciated lecturer who travel
widely to unpack his tools of the

trade with great pedagogy.
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Nabila Aghanim is a brilliant
cosmologist who grew up in
Algeria  before pursuing a
gleaming scientific career mostly
at the “Institut d’Astrophysique
Spatiale” (IAS) at Paris where
she was the Vice Director
for some time. She has been
intimately involved with the
ESA’s Planck Telescope and
its epoch making successes in
observational cosmology. She
has recently been working with
her team on uncovering the
mysterious “Invisible Baryonic
Matter”, an important yet up to
now umnseen
component
of the 5%
of ordinary
matter of the
Universe.
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biologist working at our Research
Unit (and recently affiliated
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has a wide range of interests
stemming from his concern with
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our time, from environmental
risk prevention, to macrobiota
studies and ways to improv health
through good dietary habits.
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Ismail Boudjaadar is a senior
lecturer at the Department
of Physics at University of
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in fundamental physics for
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campus with great dedication. He
is also known for his commitment
to use in his teaching elegant
and accurate scientific Arabic
when often science is taught in
an unsavory jumble of dissonant
languages. His domain of scientific
expertise is nanotechnology and

ub)cﬁl 33 gél"o’mg tlsuu}” |ioy oy
o laiadl L@Rmf Bagae 45L30 yalghb
E_ls.:.bﬂ[ Oy ylaesdly u.uK&.'!ﬂ'g
ok olds (Slys uAML&Ag)@Q'
JJ.\J‘ @.uu.b‘.‘&o _):>-ﬂ|9 g;’b)-és ladyas|
ML&AQ}@Q' uﬁ.‘h” wl oS
Jiu-v Sle hall 5 zlea¥l oda s
Bgiin sueg Al dago k.JLA.gﬁu_)
Al deyay Siod (Olgigall A
&9 Jobg (V) silgi g c=3x108m/s
_)-"9—‘ s LJ.)_)b el Bl Jasig (V)
bl sl Job pe usey ¢loal
.E=hv=hc QJL«...UJT vy 48y

(380nm<A<800nm) d:)A” ;9;4” J,«AJ
u:.;.kﬂl OA |..\.> (ET Bl

eco-friendly compounds. t‘sﬁm o 6-‘-” oo a6 51
NON-IONIZING IONIZING
\'".'auuvlt:n gths I ' 4 / 4
in meters

Radio &

Cell Phones Microwave Infrared

Power Lines

Visible Ultra Violet X-ray Gamma ray

(s Uidia g 3¢l adall 11 Jidl

Less Energy

ol sgudoy slazer  Juelow|
1 Ldiwd dooloy Lyl oy ng
Q_Q 3393 Wla>g IS PLQ yban
dAg.JJgJK.J’ oM Laslwdl 2l
P> Q_Q o.J..J..\.r. u’y‘uJ Chaabat
Erassds Lo.:l Boyno 909 .S Glay
thu};wywb M’_)-JLJ
PQISJIUAJJ.UMLAMM&MJQ
o ouds bl 3 ol o 508 B

90 dualell 44_).9- Jlxo . O_)SLU&A”&JLQU’
44.,.‘U daa]l OlsSyallg oWl dcay

cuuiblisagasil wibll
ooladl o Bl jaaall o uaddl

Jo.; ém subhug}gﬁl glasl
I e of Blase Ja e oY
JL‘-OJJ' os i Al Wbss Bl

puslusll sssll ¢ alollcilmdilldlan | 42



ol el ol G Jladl @ilg)l Jlasiwlg
o M35 Bl gl alig Ayl og
oS P9 Llodl s ¥ gxdg.lale 13
oS yriuall o) L@‘u\o) 2 d:buu £IY
2o Syzduall yukg Jladl &5l daasy
Slgiw dae U8 lags «daga 1o» Oliglas
isU @ Bl dwlyull ode ue Ayl
Lagy Jloadl slasciwl 830 Olwadl 8

Al yo -4 gdall Aol y Il IS oyl
&y
Aol &olage dulys p5lo Lyas @yid
dowa) 3y50uST b o Uil lalys|
abﬂ ol WiSgllg (OPH) olLul
S I (2022 Lujle) (TARC) olbyudl
go i ¥ Jeasall w[@)l plasial
4.4.\'_).) umg 5 E_A” f.\l_)gb dJLojl _).ko-
52l 5T 18 b ouSoliall Yo 8
so2s o Sl ellig «geall  posally
?‘..\.‘)Lu.d‘ BMe 3929 pac gl @)Lc
?‘)9L’ dJLo)H sblsag JLQ.JI ailgll
agzall Ao oo ol wyady Ll
May 2022 Journal) olbyudl ssbgll
.(of the National Cancer Institute
NIWF EAA')J&OOULQ Usbw'?.\:se;h.ﬂ
iyl dulys Loy baial dlaall 851 sal
Slaall oo clus 4 IS o Susly wais
219509 #1935 ole oy vailg Susiall
bl 8Sslin A1 800 Jlg> claST
D Woamall ailogl fgaliscwl Jo>
45 bal Sle> Zewa @ig 02001 ple
daylza wdd @ 02011 ple b o3z 830
buguall 5 Lle 14 334 oIS Liall
Beall dais Oy byl M3 e
o8 Lol (NHS) dplayydl dubgll
lasd Jsammall Gl plaswl axb @l
oo dalisa tlyb Llol ylasy 6]&‘4
9399 (ol 3lel B pyg tEall plyof
?‘)9|9 dl’“"'” e)_gﬂ_g M‘ sl
Loyl ugisUl 883 89 L delsll Basll
Jgasall w[@.\l plascisl oS 13] las
ol P')SL‘ Llol sy Lbu_),o
A5 bl ] dwhall elagig
ool s 14 U dnsliall 5y M=
Fall U3 pyor (0.42%) clucdl p0 3268
«Loﬂf)bue).‘s@p_lhmui;‘d
o Sl ellol o pall B ayn
ddlla  Joasadll  ilgl  pessciag
Jadig ¢ Joaall  ailyll u[a.\mag
lsadly Jesall il B l)gﬂl U3
Sl gall e ¢ Lol r_lp ST =29
Glol yas b Sz Loyl dla S ol
o_:bz.w.” P_)g.ﬂ 9| usm‘.uﬂ éva.sﬂl fa_)_g.”.)
d‘&‘” P9 9| ubull 33 P9 9|

45 | pusludlsssll © palell il dlag

398358 Cusuy § g 3dia 1 J oY dunl gl
dd g dulys

ole 3lbl xlhuae g0 3 ugdyiyl 4y
il el dalal) ey gy
3Ssall Blyil cod el gyl OMS
CIRColbyudl - o Congl) el
oo e le Luiyhy Osaly o3hn 5ol
obloyuy Glaa 5000 el oo sall
Glioma 2708 & Ulbjyw) dielas
meningioma v;l:uu ol ywg Wl
xe ol 13 Ll peige (Al 2409
Sl Ayl oda ij ohylal Glisa
Esgou k_,e ﬁ:uo)!l 22011 &lg wgsl
Jadl @l lasiua) d5laall 481 yall
359 el Sl cdasol dgell oia
oo Olicganall wdid (Olgwws 10 40
oad Jadl @il slascisl @¥dasa
uoly Glos] BYe 3939 dwlyull
plasciulyg ol yudly Glol sblsa
Olgw yie I lad 334l el Glgl
S ylads dwlys 1IN duwlyul

lle 18 &iaiw! dawly dwlys cygbl
Ao 5 leadls onadg dylaall B
plaseial 3l 4 «JByon> JBasa ey
oo A ¥ dhgb wlyal Jadl @iyl
L,9 & Ly o Lol qu)Au Loyl yas
Lalle)l ouwall darin cudio 22011 5le
Lol wlssydll ¢ el ol é_ngl uu\.@]l
li> 8lang dbyun Bsle Oy a3 de
daalgl dalyull oyghl ol douay

u.b|9,4 400000 Jlg> e oy Bl
Tgl.‘.c.‘920074.:Lc.uHu.\J.4|9b,S)Lm_s

¢ L)l B ys £ 1031 0 § 3 20 LBl

Sl Do oo Dl ileg) b dodludl
(o33l Gl dghie o9 351

Aol osis Sasaall oldgll b
SAR 4ad FCC aJlyndll odlasyl

W) uLc 3395la W/kg 1.6 sakzall
LIl Ly 3 Uiy abols)
oloodl Juaa) o881l ol 533 largr
9 OJ_g_)gﬂ' .)b:.:ﬂ[ Jg.) 09 L8] ‘CSA.‘J-AA”
DW/kg o laS

51l cpioniyg Y i5lgll a1 y3lacs
JLo-ﬂ' ).\.;w Gy Bl joye e
u.o).‘.&d_a lods] BUs Ayl 42a8yl
Jsazdh) _,nu Joazdl Ll Jedl

uul_%_\l 09 SAR Jase mogs (1

ledel oy wmn ¢ lagyl @BUad Wl
-.59 ‘e.as\.“u s 3aisall wlasll e Sayey
EESY QLSS E- ;99[}.:;”9 Jo‘g.@.” KURVY)

orlasiuall o) Olizabilg olodl

! Lialoo Ssllys
lae Lale olulyy Loas Oyas
Cuals doyia ddog Slye e dyae
Yl &5lgg)l py WBMe 3929 pae ]
g il wlilbyw peu Gloily

(W kg o-uill 5ing ) SAR dad caea Aushl) ol gl Chida 11 Jgaad)

Jls SAR Juas b &85 CiSlga oadZie SAR Jdas ofd 485 Lilga

SAR g SAR gl

1.790 Motorola EDGE 1 0.130 ZTE Blade V10 1
1.590 ZTE AXOM 115G 2 0.173 Samsung Galaxy Note 8 2
1,570 Samsung Galaxy 520+ (5G] 3 0.187 +Samsung Galawy Note 10 3
1,560 Samsung Galaxy 520 Ultra 4| 0220 Samsung Galaxy AS0 4
1,550 Samsung Galaxy Z Flip 5| 0.240 |LG6G7Thing 5
1,520 Samsung Galaxy 520 6 0.260 Samsung Galaxy S8+ 6
1.410 SONY XPERIA XA2 Plus 7 0,270 Samsung Galaxy A50 T
1.390 Google Pixel 3 XL 8 0,234 Samsung Galaxy 59+ 8
1.390 One Plus 5 9 0.315 Samsung Galaxy 58 9
1.380 Google Pixel 4 10 0.330 Huawel P30 10
1.390 Google Pixel 4 XL 11 0.362 Samsung Galaxy 59 11
1.190 Google Pixel 3 XL 12| 0,369 Galaxy Z Flip 3 12
1.360 | Oppo Reno 5G 13| 0400 | Huawei Mate 20 Pro 13
1.330 Google Pixel 3 14 0,430 Samsung Galaxy Fold 14
1.330 One Plus 6 15 0.477 Samsung Galaxy 510 15
1.330 Google Pixel 3 16| 0450 | Huawei P40 16
1.330 Google Pixel 3a 17 0.450 Huawei P40 Pro 17
1.320 iPhone 8 18 0.516 Samsung Galaxy S10+ 18
1,199 One Plus 7 Pro 19 0,550 Xiaomi Mi 11 19
1,170 Oppo Reno 6 Pro 20 0.582 Samsung Galaxy 510e 20
1,166 One Plus 7 21 0.59 Xiaomi Poco F3 21
1,040 | One Plus 7T 22| 0597 | XiaomiRedmi Note 10 Pro 22

33231 olad wslablly dxlyb ygedill
e 13 sylall yeHl Oy dsls
egad dyylase codl pylsae o Olgiw
oloyally Lol 45ial | ety o
dSoll 637 PV Ik o o 409
oo e3> (B9, Ol gl Sl dgull
¥ beall G of duallell dowall dalria
Lgaalyll ul.\.sy.l.l wmm}m
ae Ol yadl Cowd a8 SJI Jolgall o>
oo legs Bl s of el Yo '2011}@1
39>9 W:dg}#&ﬂma@'g g99>]|
Olusyl G e yblsall ¢lgsl oo £ o3
blyddl xe dols Lo gl gl oda deud
§ esfiedi> lia Jed lgolasuiul Q_9

:(SAR) su>ull oloal Juse
SAR »  .egdl  plazedl  Jiea

Specific Absorption Rate (ou Débit
d’Absorption Spécifique — DAS en
Gl Bl Jied Leld s francais
Gy 0 dauadl dawdolisag <l
Jas JI Lojee U baie pundl
ozl O Lle 4508 Joladl i r=X)

Surface: Temperature (K)
A 01509

Ol pucny 1320 e D& a5l 64l
Jao bagie Gl qy b odsle
ol ‘Q‘Abe_” ulc Lol v.c_g,Jl uoLo.J.aﬂl
3ale) M}ll Sy dize e ol
oldyg (Mﬂ| oo Wlalye 10 ol alyel
blg uwlglgﬂlubblglb Joloadll 130
Jasal' julda ga SAR Of layg .alyall le
Ol qun 18 o Bl plaal
Jloall 843 ] 55l sy s
e 520 30 8o s 585 of Slasas
¢ SAR=0E2/p:a53l @Ml s 40
M@wpgwaiw‘c}nﬁo
u;b_)gﬂl Jloxall 348 2 Eg cdoudyl
SAR Jaloa sl L';\JS 2 dowaiyl ,_}.9
uo)&Jlégw ulS‘.AlS JM[@&JQ
cupass| lagms audbling ¢Sl ¢ i)
dadyall  dasall  Lsall blsall

?Lu})” @|pl daadl oia &‘b.‘..w
bz 3 L porlly Al Jia 2201
8)90 1941 ¢35 laa plasll s o34l
Shesisll Haadl pMal e 83531
LY Py Loyl Y daasall
a5l phsdl e b Gl ol
cans dueadl 42236 lgde cladllg
Loks Gl dggle sty 200 sl oLl
s ol @ dalull eusd
BBlas dodu sgeiy LIS 3yd s

s ! MENJUQ:-I

L@.&m Lib0 uLcLsul S Al 4l
ol St g u.\‘.mu_xn C_MU.H 3|).o-|
o3l ol yzb EslS 13) Mlulc 830
Bagae wlye g osedll 335 of clysh )
laylpol el ddle @i wolS ol 4yldag
bgmgug_dlg.\bgll&mlSo_s.\s_‘augs
I bisdlg sl uobnl Slaslg )S.‘u.”
Al wlagaig ol yudl OO s
Oleyyidy Oladed ul.o_gi;Jl a2y el
S0 elgw dudl 4l Jla.su‘nb 3lsw
Jleadl LBl deluall b of
L g L‘,,,.:>Jl_>e.:;ll CBlei g wilagled! el
R ol e u_e de g gall u.olg:ﬂ.l
48150 Q_e Ll L] daiYl J.As:_mu
Ltoall L 385 i oy 0oyl oy
Ul cou dale daayg Aoy yall Lolb yudl
Al d2aM) JalsJl Blyall pyesi Y
oo Walasuiul o I3 yisdl oy WS
Joyl we @iell cud 4By Jlabll
o) Albadl 8331 cuoies 13] eludlly

Jlaill «ilall
«&iigall pi¢ GleloanMi»

Iyl opl&@gb;llwls.@luleslgo
¢lea yainon _).5] s 3 Jldiwlg
&JLJJ 9 S JLA_)%' u‘.h:w L—uJ.lJJg
alasydl 3las 09 Gleleds] yaas g8
S é\.‘“bhsmg)gﬂl u:_;.hU 4.39_.\.\‘)”
ey Q.JLJ' Jeadl o ilgg)l yauas

Ja Jé sl 3 ol @l
Adioy GHZZ79GHZO7&)9@M
el wlsgl gladl Of Ua gyl
pico sexlogl o leg Leesedi b,fa T

CMSL”_Q &u.bhzdl u,uﬁlg Mg@Jl 399
clly Teaus i gl u.c.lsuu)”
SBY Jo> edplud ik aa” «goodll
Ol pu e wleledl odg) EEA |

lsall psall gadl ol ausal

I T3]
¢ loadl JIal 1o I ) wl daadl
el (gaiast o3yl QJL:, ML&QAQ_}.@Q'
0ol (01895 ale (xtigy sl GJLAHI
Olie gy oo Bl Z ol ©lighsd oy
oo gedle 83 eV blgd 09yl e
loyilgs zolyw o MeV  wdgd g ysIyl
drgall Jlghb¥l 3550 1020 ¢ 1016 .00
il sledl 45y e Al daddl
d420g3 109 0.03 o [ C_gb.u o>
pluc ¥l 3lyusly Ly 5 ol sl
o &l dalixall slgall s yg3allg
;.a.ﬁdJ]_g olusil xS cgall dausdll
Oy of oSy 48,8 )l dasall ;b.‘u.”_g
IR L5..\.”5 el wl m)ll quA
—uoLa‘J.ol :B_)QU‘Q oe wl d&‘u;ﬂ' Liss
defwa 0ligysd] Jelai e Wl glas)
u—g sl olylaall @lgysdly 3les o
il ol Adigiua dlo ds3la wily3
dayall 4J1 1 pazalisia QM,JI 899 wl
4Ty 8 yatwn Ao daal L@A: «3‘”

B3s0a)l L] doidl lge o] 4.»\.:

g5 Lol asian]

po S sl g0 ghll laall
WJJI M 3] cdzdl m}ll SLlies|
Gl qstg‘mﬁw! NERW
pliasll 358y Oluwdl jugus e aasl
J,Lo ZL/.LaJ' ?Lyo-;ﬂ‘ &9|9,4 asdg
cliSg ol 3 uoLO)Jl of Lkl
JL:.J') ‘Q,.u_x” L,e ?bg)ﬂ o aisdl
V&AAJ[ oo Cwl a2yl oia J.o.a.) .5
o> <LJLC— 4.9.3.) mngI _)9&&.” 4)9_)

] G228 350 .5 JS2I1

puslusll sasll ¢ alollcilmdilldlan | 44



Ual gz 055 45}»41!9@@“ O e
lalss dalall ! ol Sl ells oo
€ 3o dpiladl 35U pe el seyl
GPS Hladl le guaiy liag ST ey
1) seS t@ﬂs dle doyuy youS @J'
3348 9! _).H sbub s Lo IR
8Ll y I)MS L9)L9 C_u_.\ uBg.H BI3Y)
spa05 b dygllaall Bl e Joanl
obla] Eg seleall sadll pody cg8loall
48 4920l 6‘” edoll wlusg el JI
Gyl delw 3osb e Bagell S5 Byl
L.?.:,L:,,a.ll 38l plaiug 1igy daosa

bl we puadl a2 dy2e
oo Olalasciwd] saasia GPS dakxil
selio glad ol 5 lede soall Say
sacluo bl Bilys auwyS loas
Joe qugloi> sla> B pue)liall
G BsLall oladig youdl wlyll
By ¥ 23> @8lall aypuod dabwl o
C;)l_g.b“ Mb)fg @Ml uLn.,u.b.Jl R
Ugnlisgy il ool g8ga s
Pl danl ooy Lo liag Bacluall |
dagdl Wil e 0336 guag GPS
Belail 8oLy Cu> e

oMolgall §lgf
of &y <ilS elgw 21 e
aslall Boylall b wlysll F>

S &y

47 | owoladlssdll alall ciladll laa

4oyl Slasall (agaBga 45 y2a) LdMusl
el 0l o gad ylaly S3ea T Jazias gl
il 8321 Jotll lgsse 5 5la3Y
IS Szt sl g ciilsn 5 Aliaall
OJL.M GPS ?Lkv )LAQi &L@ )AQ
o_)l..\.o‘wg,ok}cégw WL&AQ_}QS
Jlazadl Slgr pangg (Jluydl wdgg
By lgebgs waund Byslall olylayl
ol edd dplus Llae M5 4o
)@74&35%%L°931e&¢>=4q>w'
8y ST doun el delo

€ > Luall e Lol EALNE

shus e b 0o b iy ol o4
13] «el8g8 diclio Sladl G 20 uo)ﬂ
ﬁnJlmAchoJl_)Adlu.ch)ualc
;lp:d[oy[.ﬂ'wbw&uw;b|
LTQMQQLAS)ADJ".\QLQ)S)AkS”
BQJ_)MJ'&OW “&“‘”3*‘1"*"9 JL.U.”
uwlylg.ﬂlﬁbmihm@)sm;l&ng
Il dsdsn s gl
L GPS JI )ngl ul

J>' a3
1y HoyS il
L sag Slodl e
o &elio yladl dny)

 Jsi
Gl Gyl BV Lo

SGPS sl
dolsd] il o S A5

By s aslg of

[GPSa5154)]]

I35 oslisy sdidly dapadll yooell S
&Ko 8y0al claddl Lle cpaauso ly>ag
axlind bo IS podl oS agigarg g
cdglly cledgo Byed @l claila oo
liag clig>g I Joooll 48 0w 6'\”

.GPS @8lgall agusd allad ey s

Global Positioning 3yl yLau=IGPS ||
909 «@lgall ayand alls goi I System
pasrud dueluall yladdl e dodo alls
NEeE cu’o_)‘ﬂ' e ?L‘q‘}ll &§|94 s
20 ¢lasyl e 3905 Lelio 138 31 4o
&5yaYl Baszall wldgll IS S alf
oY daadl oda pasial o Jol
Gygb @ Olaewdl 8y 5 4ySue
age L8 L gil (Glonass alxs Lasgy
29931 3l laasy gedoudl syl
Beido .ually Galileo als Lash Ul
el of Lagdl sae wid Lo o
A sodell Vs diaall el 3
R

T8l gall wyasd @ty AS

clisl @W  Je GPS sla  coumy
poxill s @l deluall yladYl idzalal
lgoasznl @l ol oleganallg

satellite

-z i
GPS Receiver Ground Station

C_JLo.Jl o Ol B e Jaisall
s Jeasall  lasdl e L83
s ducds Lo g ygd |

35 redlaidl zysg @l g 48Luall
IXeY lals JIadl e diecall GBI
Ja3l e Jsonl 2yl oo @lual
JL.Jp!I s eilS LlS 6' bladl §yLa)
ugm JLQJJI uuLgJI Q"’ ulS LAJS upi
Gleleddl Lwd eS8 l.AJS e B.g)wl
Bl slgl e 8yalall
gﬁ@';')ﬁ&g&)g)bﬂyZSAR J.ALQA
ese ol yolazadl Jaea Jlolesdl Jladl
SAR leloa i3 834231 ylaslg jl@.xUT
Js

LS 1auey OIS LS tp gl sie ailgll sley]
J8T dlacimall dlidl <ul).uLa 4.>_).) sl
(20l of @« 50 Jsdl Le)

o2 4ol mode avion 3yl pog
oo balad wilgl w@dgy sl 1ia (LI
Ao Gl Jlanal of Jluyl

g0 M 03 delaw plascisl
o8l Wl e slall olelesdl
Sle wilgl go 1ogall 3o plascil
Blus e aiyly waall 188 g2
Gl wleled] 8yghas o Jdaull 8330
CJedl

ig SMS Liadl Bluyl Lolgdl
e Wl aleled] jlas o Llasl)
il ol

Al alascial 8 ellgruall Bl 4208
plascial o glazwall 58 18 : Ll
ol sl day pasiialy Sl sl

50 oIl Bagx ol o cllig 4ol
Oyl dogs (2 Josxdl) S Joaxdl
sually @Il eleadl eilas a legd
Aagslalg
L dossdl el Lol Jg}-.) )
daszall ubﬂg]l) Jedll jasy B 2020
Corenclas 38 Lo laT cdsgund! LysS oLl
dazsall HlUaxYl u.o)...u./.” oealom sl
BLbi Jaius g dols . (Egseo e
alasydl o 35 sl alasydl e
o I)JIJ_QJIuK@OQMI
d‘” wgdl_y.c EESN IS 09 lags &5

s/
G o guals] Leall .6 IS

Gl B bl e Loy
Bloe Jsin S lagas oMo Aol 43 yiel
J8YI e dalall 430l 8ang bydas

Lgly sead)l sl e

iy Aol
Slasi Jo> dALJ' pae d>lus ul %)
Byt cousl dladl uul_g@)l Gleled|
oo oo ss=dll cog & )!l ‘l.\:>
F oo aelud Wl lanll uL;SgluJI
layya) Golas wlelonidl sia g0 3

5G 9 4G kel (o dylde 12 Jgudl

5G bl Ll 4G a1 L) Slnaal
GHz- 30 GHz 3.5 GHz- 2.66 GHz 0.7 Slas Al b
Mbits/s- 1Gbits/s 700 Mbits/s 30 dlea)l Ll de pn
~1lms 20ms — 40ms dilxiuwd (40)
2aS/ Hgula 1 265/ ali 100 Juasyl a36S
BelaS el BelaS 80 ABlaJ) I grw!

Blodl s 5 Bl dle oS5
Ludly pliodl o Elosdl ola e gl
Joaxall iyl QAMl k_,:l_g_U
Se dads 20 3ad u).)odg ‘Lw_gJ
QYR 9| /9 twﬁ[ = J.Qﬂ[
Olgs 10 40 Jus‘ﬂ Joasal iyl
uA.&l Sl P‘)SL’ Llol w8
uv'_g.@.” UAM L,Q 4.]JLAA )w)llg
?'Ml u QA ‘o.c_).” u.Lc ‘4J_9A>=AJ|
-.59 _).u&.» ST 0ssy L ale sty
u.r.\:\ﬂl g,qqu[ 09 Lo Hﬂl g,qb;_”
o yS» - Syliall AUl By
Olbyudl Oldlhy ele 3asg o G
e el ello .\)99.#5% doy
of Lo @Sluall do¥l xSkl oda
&g}bJIJbOQJMIwQJIPIMI
fsl_)gb Gloyl yas o agis ¥ Bslusall
has 18% g.\l dwlyall oda 0-99 «Zall
Sasdl e il loasiiue oo
t_g*..ui 35 ).57 9? da8y 30 Baa) @
Goall gl o izl 5us JB
Oledi» 1«God @Slor vl yudl TE
13 cedgll Jlgb pisd Joasall ailgll
3929 pasl Iyhig selld R09 g :)Bi
— digb sualg WL u,uo.\:u.u.mﬂ sl
ASue  Je g -ppeadl Olyde
Llosdl bg i ausdl dgasall &ilggll
Ogausall gl adyy QI ol

ol Ll
5G JLoJﬂl uK“u oo OML-;JI Sl
Jeadl s il coasdl Ladl g0

b Byg8 &ind of ylawd 4G sl g I)JI
J.oJl s’ Jastiw «Jladl uu].g]l uKu.u
d.J‘&Q o.)Lg_) Q.Lc— 4.(;_),‘44 _)JSﬂ Mbd[
183 yiST Gl oo @l elea¥l ey
La..\i Slgsgyly salall i1 olyllg
B g 33l L?.]Lc_ _9..\.\.:.0”9)*:5 Ji..u)
c_ls.:\.\lg W_)Lb UM C'ijUo.H 35_)3-
AASLLS (6 JLad Llass Leldaol
3ac _).‘Sl Jluyl wlaxa Lol olia
danzwall wlxgall Job 0 dyylétag




o I g wdl Jdl gl a8
Coiizasl o 390 3all 69Lw)U|

szl b,al..\)...nll w9 1967 sle ‘_,_9
bg)m PRV «;99)L‘>-Lu 4_\).\.\T» &ug)J
33lallg 33l u—9 88 CL‘J‘ oo uim
-10) ool J>I_>A ol 8 83ladll
wixe D d_).sv G e (ulg; >11
SUonyWl dliw gl ibiall
bWl JI 4w (Baryogene51s)
k_)bs.u.Ul) 83lall olw¥l 03l s3I
wba Ul PLO' dlage duS g -0 g ysIYIS-
bosall s Jaas ((pgyiedly 09795 5-
R3S (MQJ_)LJ' WI Blass! BE 09

Sl ga gxdily € g5l i ybLE
SIS g Dlexdl liiSy P ol
5ol

83Laall 33lallg 33l UtV _).usu
NIt olzasl wolud o) 3] &isg>g W
laa (23485 LJS 33l scrw cLdl M s
Oy Wiixally agaxdll Jﬁ.u.u o) 3
O3l dde 9o 6"” Ll l lakisa o5

by 3o B a3 gall Z3gadl Vb
_)AlByCd&kJ‘.mo«uBg_)bLn»bg_)muA
&l oliybo g ill J5luddl le Byl le

83llly 83T o ol Kika 22dg
(SM) &l &yl e3las asf 83Laall

tl,.@l @ doolall dAdall sgaall M=
slas <l «3‘” Olagt sl o ayasll
¥ ool e sausd éJlg SbgsyWI
58 teladiul poge ép)ll R JIss
(Supersymmetry)  glall "L

Grand) ekl aodl wliyhig
.(Unified Theories

QJ—S—!‘HJ—.’:

Sladle Aadi iy gal)
3 ;.-A‘ -ﬂl.u-

¢ —b—dys

AGLS Sl ga

__ lllllllllll

.

\ a)a.au,).ns.}
# peall yial
Ll

FEX) &bL&\” i sgas 919 33l
OMJM‘QJLGQQQLOLC@.‘A'QAM)LQ
Lal.\mhos_.\ullw)mu&awdqlda
Leday .33l ongwi ool O ] sy
oo B s e S5l J] L
Lol 0_9 33Laall 33lallg 33l «3:“5

31>u9§]| uleuo.svuLas.)lk;l.)gl_}uw
ﬁ?y&.«” A ISWESIRAY oMl 1ig
J &2 ussdl S (Inflation) .65

ol dzal aigd dl>yay o Gl

oda I8 wasg 83laa 83l ol 33k éi
ol 5 a3Sys a,uol > 4J.>-_>.<J|
S 15] 1 Jaludl) 133 Leday b Lo
ool 8 83ladll B3lally 83l LiZaS

(_,,S:JI ezl amy Lsao) dyglucie

S35l lgal) Ay

8 Lalal ol game Agzdlls dan !
S3lall gzaS lS 13] =T gomy acdle ol
Jeladl 13 olog luce 83Laall 83lallg
logd (dossia 4.,.L<Jl gl asuidl)
o 8% zlo] (Say W) Jeladll sny oS
Sl o Jelii ol Byl e eiial]
R-ITP :WLJIAQ_).@S ta>gall Z3gall
(98

faalaall alall aagi gui
oo l:mi slaall b 83laal 83k ]
wolg usglwﬁlwumwuy}
e @ elld OMsy L eoan ] bawgll

83Laall 831 4o <)):>> <ul oy o3l ‘_,ll

6.bL~Q 35>9 JL‘> \_5_9 GY s ‘b)|9.>- L,Q

Slina) Balaall 33WI e bhaad RN
2o el oilelas 316 (d3a Wloans of

Manar Djaidja is an ambitious

young graduate in Theoretical
Physicist from University of
Constantinel who recently
graduated with Summa Cum
laude. She has a wide range of
interests ranging from High
Energy Physics to Cosmology.
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Mohamed Shawkat Odeh is a
mechanical engineer and an
astronomer well known in the
Arab World as a popularizer
of science. He holds a master
degree in astronomy and space
sciences. He is the chairman of
the International Astronomical
Center (IAC) at Abu Dhabi. He is
also well-known in the Muslim
world for being the head of the
ICOP project with its network of
crescent observers distributed all
over the world. He developed a
series of astronomical programs,
the most well know one being
Accurate Time dealing with the
science of Miqat (calculating
prayer times, the Qibla, seeing
the crescent...), as well as others
for observing  astronomical
phenomena and following up on
the fall of satellites.
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“Scientific Chihab”is a science magazine founded and edited by the Sirius Astronomy

Association at Constantine in Algeria and the Research Unit in Scientific Mediation
(CERIST-Constantine), in collaboration with the Directorate of Scientific Research and
Technological Development (DGRSDT). It tackles scientific issues of timely relevance

with a strong focus on astronomical ones. It aims at spreading scientific culture through

original articles written by astronomers both professional and amateurs, as well as

students from various scientific fields, making sure that the information provided is from

reliable sources and we are strongly committed to relentlessly fight against this new age

curse that is fakenews.. It also makes a point of bringing the facts from leaders in the fields

around the world by conducting extensive interviews with some of them.

The name of the magazine is inspired by the Chihab magazine founded by Sheikh
Abd El-Hamid Ibn Badis, the founder of the Association of Algerian Ulema which was
instrumental in preparing the Algerian people for the struggle for independence.
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Editorial

Echihab EI-Ilmi magazine comes back to the readers in this
sixth issue, and it digs deeply into the dimensions of the
great universe and its amazing scientific manifestations,
seeking to simplify scientific ideas and renew its methods.
This issue includes a complete file on “cosmology”,
and despite its recent birth as a science, it deals with
some of the oldest questions asked by mankind,
such as: Is the universe unlimited? Has it existed
since forever or did it appear from nothing? How
did it come into existence? Will it ever end?...etc
In the cosmology’s dossier, the magazine conducted an
exclusive interview with the famous African cosmologist
George Ellis, in which he enthusiastically and logically
defended cosmology as a legitimate scientific endeavor
while acknowledging the existence of major unresolved
issuesrelated to it. He also details his view on the multiverse
and Stephen Hawking’s questionable perceptions of the
philosophy of science. He furthermore explains theintrinsic
limits of scientific answers, and why he hold the personal
combination of his religious function as a Church deacon
and his scientific research to be a “safe” one. The magazine
also got a guest interview for this issue in the person of Dr.
Nabila Aghanim a well known astrophysicist from IAP, as
well as a lengthy debate on modern cosmological theories
with Dr. Yassine Ali-Haimoud another cosmologist of
Algerian extraction, this time from New York University. .
The issue also includes an interesting dialogue with
Muhammad Odeh the Director of the International
Astronomical Center in Abu Dhabi and the head of the
Islamic Crescents Observation Project, about the technology
of intercepting asteroids in the light of the DART successful
mission. In this issue, there is also an article about the
sixth mass extinction that seeks to answer the question
of whether life is threatened on our planet? Others issues
includes a pedagogical presentation of the concept of
Dark Matter in the universe and why it is so rare. Fine
details about the magnetic pollution and the technology
behind the Global Positioning System. Articles related to
scientific activities were not absent from this issue, so you
find an extensive coverage of the City of Sciences in Tunis.
In the little smarties corner, there is a beautiful harmony
with the thematic issue of this magazine, as it contained
a story about “the mystery of the disappearance of Mr.
Khatib’s watermelon,” a simplification of the Big Bang
theory, and an interesting talk about the amazing universe
as well as an experiment illustrating the expanding
universe. The issue was not without the latest astronomical
developments in Algeria, the Arab world and Africa.
As for science outreach, the magazine interviewed Dr.
Magdi Saeed, founder of the Arab Scientific Journalists
Association. With every issue of Echihab El-Ilmi, a new
scientific sun rises, infecting all those who are passionate
about science and are haunted by scientific thinking.

Table of contents

Science Paparazzi.
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Cosmology: A New Science. Dr. Omar Nemoul & Dr. Jamal Mimouni.
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France.
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