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5Ghz Interference
Locator

(RS-

p— First step will be that of pressing the “SPLIT
Lant ek comnfasten MODE" button to enable the new view mode.
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For the main map (the left one) we are setting
up about 1 month of sat passes leading to the
Shaybah attack on August 17. This will show
us the radar activity prior to the first attack

O\( ))
| Once both date ranges
have been configured,

We will instead set up the second map (right
one) to show us all passes starting from the proceed to press (once)
date of the attack until September 14 (which is . Poth "UPDATE" buttons
the date of the Abqaiq / Khurais attack). This This will start the process
should give us an idea of the reaction to the of gathering and compos-

first attack which was carried out by Houthi ing sat data. It will take a
drones. while for results to start

showing up...
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Patiently wait for the data to load then drag the divisor handle
all to the right so to view only the results for the first time
frame (prior to Shaybah attack).
The red and blue “lines” are what we are looking for, interfer-
ences generated by strong emitters around the 5Ghz frequen-
cies Sentinel-1 sensors operate.
This image gives us an idea of where active AN/MPQ-53/65

radars (Patriot system main radar) have been in the given
time frame

The “coloured” portion of the map shows where both Ascending and Descending satellite
passes are available for the given timeframe. Black & white areas instead are those covered
by only one type of satellite pass

Given how Patriot radar interferences are captured the combined interference "lines” of both
Ascending and Descending passes will draw a “X" at the center of which the emitter is (or
was) located.
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Bringing the slider to the left will instead reveal the emissions captured in the roughly 1 month
after the Shaybah attack until just before the Abgaig/Khurais one. |
We can then use the slider to analyze the various portions of the images from both time |
periods to isolate the differences

In this case we will notice that quite a few new signal sources emerge while others increased
in intensity (meaning they where active during more satellite passes).

Interestingly one of the new “interference lines”
appears roughly where the Shaybah oil field is located,
suggesting a Patriot battery deployment in the area as
direct consequence of the attack. (then confirmed by
Reuters)
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We can now proceed by setting the range for
the left map to that between the 2 attacks
(same as previous "right image")

= ~l, <> , ~
l Remember to once again

For the right map instead we will configure a press "UPDATE" on both

timeframe of a little more than 1 month follow- maps and wait for data to
ing the Abgaiq / Khurais attack so to see if new P€ loaded and displayed

signals emerge in the following the

Drone/Cruise missile attack on the oil facilities.

Again using the slider to analyse the differ-
ences between the 2 time periods we can
easily isolate some data, such as that Rhyad
Patriot battery became active after the attack,
a completely new one showed up south west of
Abu Dhabi, Doha airport battery was almost
always on while Al Udeid one never, and that
the Patriot system in Kuwait was never on
during Sentinel passes (while it was in
previous timeframe)

e O

This is just a rough and fast analysis to demostrate the tool and
technique functionalities and potentialities for OSINT
researches. Way more can be extrapolated given this time
frames by integrating the data with external satellite imaging
services, analysing the data in a more granular way etc. etc

12
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https://i1.wp.com/www.osinteditor.com/wp-content/uploads/2020/02/MedSea_Sent1-2018-scaled.jpg

/SELEX EMPAR (SPY-790)
C band multifunction passive

electronically scanned array radar

https://www.osinteditor.com/researches/sentinel-1-detectable-the-mediterranean-sea;
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I Carl Gazley, Jr, “Atmospheric Entry,” in Handbook of Astronautical
Engineering, ed. Heinz Hemann Koelle (New York: McGraw-Hill Book
Company, 1961), 10-27-10-17.

[2] The location, identified by the US intelligence community as
Mup’yong-ni, is also known as Jonchon or Yongnim-rup. See also
Allison Puccioni, “IHS Jane’s examines North Korean missile
bases,” Jane’s Intelligence Review, February 2015.
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Bl According to U.S., Japanese and South Korean sources, the launch
occurred 11:41 pm and the flight time was about 47 minutes.

“I'\We know next to nothing about the reentry vehicle on the Hwasong-
15, as it was covered by a shroud.

El'Frank J. Regan and Satya M. Anandakrishnan, Dynamics of
Atmospheric Reentry (Washington, DC: American Institute of
Aeronautics and Astronautics, 1993), 355.

[6] In this paper we give values of the ballistic coefficient in units of
Ib/ft2, which is conventional in the US engineering community.

[7] S. Hoerner, Fluid-Dynamic Drag, self-published, 1965, Chapter 16,
Figures 14, 20.

[8] S. Hoerner, Fluid-Dynamic Drag, self-published, 1965, Chapter 16,
Figures 14, 15, 20.

[9] This possibility was also suggested by Postol, Schiller, and
Schmucker.
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Blast crater.

Legend

Circular blast pattern
———% Secondary blast pattern
<+— Distance lines
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Legend

Circular blast pattern
———¥ Secondary blast pattern
<+—> Distance lines
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Tﬁ]ERUSALEM POST ARAB ISRAELI CONFLICT ISRAEL NEWS OPINION MIDDLE EAST DIASPORA

Jerusalem Post

WikilLeaks: Russia gave Israel Iranian
codes

Latest round of leaks suggest Russia gave Israel codes to access Iran’s Tor- M1 air-
defense systems.

By YAAKOV LAPPIN MARCH 1, 2012 01:50 o 0 O
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Navy continues buying radar-spoohing electronic warfare (EW)
equipment from Mercury Systems

LAKEHURST, N.J. - U.S. Navy airborne electronic warfare (EW) experts are continuing their support of
radar-spoofing electronic warfare (EW) technology from Mercury Systems inc. that can fool enemy
radar systems with false and deceptively moving targets.
athor — fohn Kede MilitaryZAerespace
Jun 27th, 2017 Electronics

LATEST IN COMPUTERS

Progeny Systems to provide MK ooy
54 torpedo upgrade kits ﬁ
pohn Kelles W,

Japan wants more upgrades for
ts F-15) jet fighter "

2,10 (60,,5 ax (5,5l (pl aS alS Eds Lasuin

28 bty bty Sy S slo 3l Kir (s id 311 055 Sasity 10T s 55,68 bl EW) JlEir plaaiinr
Iy oredse (syloly sl aibols oS poxin paég )0 Blaal sbnl b aily oo )38l S ol cains o anlol (5,55 1o (Slpcationan
Caupd cu,d

=Sl slowlsn ol adle 4y joeie a5 (gl ailelis) s il 1?‘,‘)5-" alolos 31 g a8l W)l sl aseus gl a5 o808
2l 6,0 Baar a5 wed o Sl edio 4 (6 pds o]l e oo lis o 8 Ll o ) wlele () 6 pdy ol (0l
Aol (6,500 Ban b S w2y 5 LI > jo a5 oS aelie | gl gl nl (pols cay8 kg ools ()Lis aSls (g,

o Jloyl plolids sledliSow yoss il 03,65 o b ol (S (o] 510! o) 1?!‘)93 alolos wcnd o 50 457 (5,500 g
slalaslsn Ll bugs oj5,el 5 ADS-B sz yigenil slo allele ool 21,55 (slanlsh (o5 ,9) gl
Ji 5 Jo Slolie sl ;5 o yoten 5 o I8] Wil pidy ol (355 9 Sl 40 a5 00 ol g o ooliinl ol i
) J oee 5o bl il (ATC) Llsa bl J oS alobe as € slomlsm? slul g o ,S3585 55,5 1Sel 3429 ¢ ol3
sl ools wilsls (pl aS gl 6565 @ wiS 5,5 Lewlsr ADS-B wibels 4 1) sla ools a5 o)ls 0929 53585 gl 5 (1Sl
S Jloyl 1) Loglse a5 S Camdge (Cugo 0)Ly0 (S yol

G olg oo |y €0l 3,5 OMex 5l (gl oS a5 wols lis lsa (59,5 (69l dumge o) Kimgy 2012 JLo o
ol 158 b cpmmy 511, e ol 0 (s 5 0,5 65508 381 05 L o o5 (68 ol sl i) 53, 2 (55,
dolys polai (6393 4 S jguai 45 amd o B sl wigS w1 Lawlgn wilgs o OMe ] [9] 0 5 12l coed o) T G )
A5 o Tl Lolye o o sliliy 30,0 51 5 0 ey JiSis ol oo | shas ailaie (6L 15 5,8

Ol slo,lalgy ax
35 5 03055 Aias Jsiae 45 el ol nl 5l gl aiwd Lol e o] Sl (slanglyd byias oy liols e 5 S0 ik
il oo Tk, Sage (S 3o g Lowlyn bgiw sblis ) bgype pglai g deln 4 o Colol § Stge STl (5

158


https://www.sott.net/image/s27/552773/full/Navy_EW.jpg

oiles slp il slad ol S lsie 4 a5 [10] €l sla)llgy 4z 6l ool Sl Dl Syl ot 5o
O 1) oo 5 yloniil S, a5 0,87 oy | (psing 0dd Grogi €olez gl )0 Wil aliogs 5 oz sl lulsy (Lo (S
Vo codS L L ol ol sing 9 28,5 (wled €15 slolilgy 4z noe b 5ol S ygassd aalig, 9, plen jo 0ls (o

8,5 0wl 1y o Coro law 90,5 b o
oS el polai alads & jslove 5l o (myge S phed 5l pi ol aie (ulidl ple baugs Lilais a5 (6,500 ol
Colol boglgn 4y a5 (Shse SLL pslal 15 Sy e jo) w00 (oo HLaS ] (e 42 Culol alad

S, e lyen S
\ " 5 | B 5 ‘;6.,‘__

»

159


https://www.sott.net/image/s27/552830/full/TOR_missile1.jpg

160


https://www.sott.net/image/s27/552831/full/Tor_missile2.jpg

Gl il 6 s iy jo SeSws adhaie Gl old g0 o aS 48 T a9 00,5 oo 1) (LS ol pglar «aS Sy oS
0oy 9o &S Cowl oads b ios 5l (6 aed drwgd SO Wy [11] el ous EVE I P SONEY ON [ T DN | EEUUIPA LR PRT- RV
@ b po Vi 15 Sige pglal a5 25 oo €S Kl .l ouds adlu sl 0= slo o0lgils CogSw sl olps )

T.me/PS752

i

4
‘pproxmate ccameralocations
Al‘.
<
: : Jl ;

oS uju.;.l.: ol.igj .b.w}.’ Lo.u‘j!b aQ &w}a wl.»p‘ )l (_g)‘»)).: M.d alags @Lwl.‘.w

161



T.me/PS752

% |

Imeee @ 2909 Make Feehnabaios

e b plp 6l0p ok alaii Slaisne .8 Sl ol Lawgs Loanlgn 4 Sige ool 5l (510 5 pld aaii lulis
il 2950.906917 Lsl s> Jsb 3 35.489414 _Lsl 5

162



12020-01-08 02:44:58 UTC

-

01=08:02:44:52 UITC

N i
7 12020-015:08102:44:46 UiTIC

0%,.2020=01=08302:44
.~ Parand
202001 08[02:44:24

o Sl J X : T
limag Maxariliechnologies;

ey & Salol s g 5lg 5 e b T dslie g &8 Sy olSsg Jawgs L«e..% @ Sdge Zalol 5l g )lsp old abais Hlulis

Lozlso

Shile g adys S5l slog o5 lon (2 MY @ jstie a5 €l Gl a4z JUI @y bgyye a5 2 b Sy 4558
18) 4515 8 oo B celus ;o )15 5o 51 g 5o uid alome SO 50 [12] aitan €)% i j0 05 5 6l o)l pe5 50
S LT Sazien 01,53l (6,8l slolen 4 Singe colol alas jo lows] oo alads 51 (6 )10 5 pguad Jl> 0 LB (0

faiS Il plowlay jlolg 1) ol l sl (Sae (oS 4>

595 N2 Cadld gliw olayg, S ol b (ool olasg ) SO sl il Sl (6 8le Slanlar badu oy nid sl
Dg oo 0008 Frwly (53905 B S o alas 3lie 10 1S5 50l oL g0 4 3B Sige O e bl o

.MTsaojﬁ obeals ool 51 dSG ol 5l 5 alacag pl g s g8 )l Wy o0 plodl 4y beien jo lsls ST ed 8, Wb #dly (o
S8 5928l o Glalpel g wS algs )00 0l jeemme (il 0,8yt (quliws (5LAS (]S 5l Slomlsa (ols I8 San L L
[13] s 5

ol e slewlsn G a o Sige audlay ailalu g5l pl ol o aF Clhnd g w0 j9aD sleal aS 8 S oS sl (LG o
A Conlnl e adl o )lo 892 oduy (pl el slp 6 sihaie daled g bYs aSul oy 4 iinad oo WS LS
S o lgia |y Tl as 0 138 as gl 093 5l gamled L L, sy IS 4 el ol ol co )b glp Yl aS ol
el 00,5 oIl Lsleo of )55l (6l o3 slo ools JLuo )l aads g0 5w dasein

163



‘JL..: 10 )‘ w Ol 9 S| SOtt @ﬁé‘) 45&...4 S92 «@é‘g )Lf_‘;‘» (.55‘99‘) )Li.o.b 9‘ )f.L.lJu 9 s)lij Ml))j) 504.2..».195

a5l o o olSeg 220 5

el
https://www.flightradar24.com/blog/ukrainian-flight-ps752-crashes-shortly-after-take-
off-from-tehran/

. https://www.sott.net/article/427258-We-accept-full-responsibility-Watch-IRGC-press-

conference-confessing-accidental-downing-of-Ukrainian-plane
https://wikileaks.org/qifiles/docs/64/64027 insight-russia-israel-georgia-mexico-
defense-deals-and-swaps.html
https://www.sott.net/article/427268-WikiLeaks-Russia-Gave-lIsrael-Codes-to-Iranian-
TOR-1M-Air-Defense-Systems

https://en.wikipedia.org/wiki/Tor _missile system
https://www.veracode.com/security/what-is-spoofing
https://www.militaryaerospace.com/computers/article/16726118/navy-continues-
buying-radarspoofing-electronic-warfare-ew-equipment-from-mercury-systems
https://www.computerworld.com/article/2472455/curious-hackers-inject-ghost-
airplanes-into-radar--track-celebrities--flights.html
http://users.ece.utexas.edu/~bevans/students/phd/kyle wesson/phd.pdf

10 https://www.instagram.com/therichkidsoftehran/?hl=en
11. https://www.bellingcat.com/news/mena/2020/01/09/video-apparently-showing-flight-

ps572-missile-strike-geolocated-to-iranian-suburb/

12. https://www.dailymail.co.uk/news/article-5247263/Are-Rich-Kids-Tehran-blame-

Irans-riots.html

13. https://www.dailymail.co.uk/news/article-7876363/Iranian-protesters-Tehran-turn-

against-regime-military-admits-shooting-plane.html

14. https://www.washingtontimes.com/news/2001/sep/10/20010910-025319-6906r/

é».A.A

https://www.sott.net/article/427303-Was-Iranian-Missile-Operator-Tricked-Into-Shooting-Down-The-

Ukrainian-Airlines-Plane-Over-Tehran

164


https://www.flightradar24.com/blog/ukrainian-flight-ps752-crashes-shortly-after-take-off-from-tehran/
https://www.flightradar24.com/blog/ukrainian-flight-ps752-crashes-shortly-after-take-off-from-tehran/
https://www.sott.net/article/427258-We-accept-full-responsibility-Watch-IRGC-press-conference-confessing-accidental-downing-of-Ukrainian-plane
https://www.sott.net/article/427258-We-accept-full-responsibility-Watch-IRGC-press-conference-confessing-accidental-downing-of-Ukrainian-plane
https://wikileaks.org/gifiles/docs/64/64027_insight-russia-israel-georgia-mexico-defense-deals-and-swaps.html
https://wikileaks.org/gifiles/docs/64/64027_insight-russia-israel-georgia-mexico-defense-deals-and-swaps.html
https://www.sott.net/article/427268-WikiLeaks-Russia-Gave-Israel-Codes-to-Iranian-TOR-1M-Air-Defense-Systems
https://www.sott.net/article/427268-WikiLeaks-Russia-Gave-Israel-Codes-to-Iranian-TOR-1M-Air-Defense-Systems
https://en.wikipedia.org/wiki/Tor_missile_system
https://www.veracode.com/security/what-is-spoofing
https://www.militaryaerospace.com/computers/article/16726118/navy-continues-buying-radarspoofing-electronic-warfare-ew-equipment-from-mercury-systems
https://www.militaryaerospace.com/computers/article/16726118/navy-continues-buying-radarspoofing-electronic-warfare-ew-equipment-from-mercury-systems
https://www.computerworld.com/article/2472455/curious-hackers-inject-ghost-airplanes-into-radar--track-celebrities--flights.html
https://www.computerworld.com/article/2472455/curious-hackers-inject-ghost-airplanes-into-radar--track-celebrities--flights.html
http://users.ece.utexas.edu/~bevans/students/phd/kyle_wesson/phd.pdf
https://www.instagram.com/therichkidsoftehran/?hl=en
https://www.bellingcat.com/news/mena/2020/01/09/video-apparently-showing-flight-ps572-missile-strike-geolocated-to-iranian-suburb/
https://www.bellingcat.com/news/mena/2020/01/09/video-apparently-showing-flight-ps572-missile-strike-geolocated-to-iranian-suburb/
https://www.dailymail.co.uk/news/article-5247263/Are-Rich-Kids-Tehran-blame-Irans-riots.html
https://www.dailymail.co.uk/news/article-5247263/Are-Rich-Kids-Tehran-blame-Irans-riots.html
https://www.dailymail.co.uk/news/article-7876363/Iranian-protesters-Tehran-turn-against-regime-military-admits-shooting-plane.html
https://www.dailymail.co.uk/news/article-7876363/Iranian-protesters-Tehran-turn-against-regime-military-admits-shooting-plane.html
https://www.washingtontimes.com/news/2001/sep/10/20010910-025319-6906r/
https://www.sott.net/article/427303-Was-Iranian-Missile-Operator-Tricked-Into-Shooting-Down-The-Ukrainian-Airlines-Plane-Over-Tehran
https://www.sott.net/article/427303-Was-Iranian-Missile-Operator-Tricked-Into-Shooting-Down-The-Ukrainian-Airlines-Plane-Over-Tehran
https://www.sott.net/article/427303-Was-Iranian-Missile-Operator-Tricked-Into-Shooting-Down-The-Ukrainian-Airlines-Plane-Over-Tehran#searching

Sl 0313 51,5 Bun 3530 1y oS 9l alaglsn VOY 5lg, o8 ar

Qb lls cpl 50 wr (6,500 sl canl S Lol ol 1,8 Baa 1y T ol
2020 «,l5 15 1398 (5 25 4t o>

0 n 5o 5 0 sl ek

7 ) 7>

 y—;

Hossein Paryas

@ yie 45 amo plomil €gg3sll o B (gl alos 5 atils Cuygele 5 039) Coma yg5 o Sloskes wusld [ages] Jlo s a5 Lol
Iy 8he 5 ol o 3l solayg, b as o 6,550 slaja sl iz oyl 5haelyo Of 51 €550 w0l ol el bbaw ol aas
Rl 8 176 L 45158 e 1 05 55 (s plol Jholl e 089,38 51 2,5l Mall r stlosalse 702 5l 5 GuiS 5
Gl 5San Lol el a8y 1y )] oDl (65500 g0 4 9050 (28,5 1118 Bud 950 ¢l | Slep adly lawgs deas 4
codstio YT cdgo Jawgs oad sl (6l S alas ol anils 0gg liwls ol o 50 (6,550 yiage Hlows sloj
el ool Yozl

T ol 50 8 (Ko sl alo cilal (0T Jis 5 05 535 4585 83 0 1, lorke Lot 1ol oo VL 2y
weslin 5 5 o il ol Sl 039 i gl 3V o ol sle 98l Lleie wg ! 31 ol ol 3lie 0
o0 Olaebl b Loyl a5l oo ploxil (105 )3 5928 (628l slajly 20,50 BBgie | 595 (l (298 slajlyn (lRl g
S3lyn plizeer 752 jlgy bgius jf g (2> Cosl 0352 (89,8 (el st (i )0 (555 e o s S 45 2iS g
el 055y aloxil Jl> 4o ol é

165



PSPt N T DO\ J¥ IR PR PPR PRI oG v Eg N H L R PIGIWE TP SEUY 1 IRV P R KN H L] SV [ POVILNY [ IWONRLIY 7. SN E 5
olazy o859, (Soo3 0 055 Al L alaxdo o gl cwl i cdgo a5 oy (pl b )5 ool pade |, xKiily 50,5

YW d&.]a.«.,o o 50 Gleollai e K0 g o 8l 4 a5 Sledwo 4 az g5 o wols Jlidl 1l L) s 35 e

Ukraine International ==
BeesApaccssenn ne0e SR OOCOEROERRNOCS
< % % MixuapogHi Asianiuii Ykpainu,

i

ETPHOTOS

PS752 Jly . o Lo L 800-737 Kooy slanlsa

03ls sy j9im a5 Cawl Slegoge (ggl aldl il Slusl slas 5 o job (6,05 puewad | 2306 dw,y (oo Sl 4 aS as]
5 Gl 4iBs i g Cawl oud a3 lge (5 puKeiiz JAMMING) « M b aS oo (3,155 (ol ) (Sivga 5] ool 0t
S )3 i el 035 iyt |, JUmr Ll 5 gals Longlsh Gaipanc] ) oatis 5 il gy Sl
A3l adge (pl b o e wilg oo aS Cenl ails 092 g olee aidly auiled bls )l Sl

sl S8 s 0 Sloe Comdg (59, » (2l widlay alle 45 Conl (T (me 4 pglasl gie o 5l Sig SIS Lol
@ lad cov ) s o Wb Helplas el )l oo a4 bl i el 009y Sludl (59,05 (6305 el dine il « LS (gl y g
b 4 45 (ot ) yaigundl sy ool ol a58I0 3 55 Jaall e (sl |y i) g5 5 4585 oo s
ol b oads Coge ol oollas e daplan a5 ools oo JUSiw )95 (gudlay bl Sog ,iSl Slipas 5 9800l 40 Silegsl
el 59,5 GleSige 99,9 Sl a5 ouls eols eI gl 4y Laseie a5 5 ¢j9il ] el Al ol Bun K dowlgr
el 08,5 S 151 G 010 0429

166



9y Tk o5 gasdly (Sbse wilole

e 0 Sl el za 55 |, T Loy 45 SATE (55l oS by cangy Aol 51 Cansl 08,5 (3555 pos |y Lol 45 Siiga 9
5 Slaal (2l 5 aleled sl ol 50 52 sl alols (al 955 (o il I 5055 (59,055 S 59 2 Lo O] Sge i
SILKw § e wilg o a5 el (IFF) «pains § cnge slolidr aibole ggl> a5 ol Jaiaws by ailobo o 3
oS 4o ol R pdy s & laE 50 e 9y Of A5 ol 4zl b S 6l wolye Sl g wilgs | jaigal
ke 48 Lz el (53,5 yol 00,8 sl S Loglym jigeudls 53 o 5 olnl (2lsn 28y o o8 doesi ool b (s5er
Dgs g0 00l Gl Gl Cdgs 4y aS 04l o ler (sl Aol a4y

ol e |y alolis (2l 000 s sl 63y oo S el 0 428,515 @y ]l bawgs a5 SA5 |5 Llem bl wilels
Soye a5 0l (B)IS 0S Cews o ) wlele JyuS g a8 I 18 e )5 sl 4 wes (0 ol prlee 4 aS Sl )
Wl S i (pug s 5 w35 Glal ol b wilgs o> 45 il ools dxasgs | ool y5lib codie VLI Llsn (5,0 5 by
oo jobo 4y 55 0,18 aelig, il oo i sl pl fpole o3 e clels ols o y8 Caws o8 | edis (gl sle
S5 52 355 Alols 5| Wil o a5 sl o0ls Args | ol wlolis ey e 1 conimie SV 55 ) wisSa a5 05,5 bI5S
a3 18 Bas o501y ) (5555 SleSige 9 annliS L6 Sig iUl g

Sl a5 4y 039, )5 a4 ool 8 Slomlor S sl 5 5355 Olek (G b 0310 et Sl WlE (o 5 (659l Glen card]
g S g (6l (sl K (siadlys conin VLIS Sl 1, Losslsd o] Connbga g argd o)y s ol ledlbl a5
a5 g L 05,5 e T, s ity Sk 55 5 o bl (sl ipendl 5 b oo slelliKim 5 o 5 5
a5 obgag g malai o)l cape liwls SOTT.NET oy yo S 92 oyle LB s 50 cedgagee w5, Yoo
ol 1) Shge Ll abox 1ol LU 5 g Lomlon 4 Culol a5 w8 (o ke [ oud i wlie K03 g 5ol S j500

167



€Ol sl g azey ol 4y ol Sles] Clus (o (1398 519 as &) 49l 9 b 50 polal g ks cpl oo 0
3OS A dag> 5 (i i adlaie S o €l slaylalgy Az WsSed sy (o e (nl 5O GsS WD i
Colol b ol 48,5 ailias Lol o ys abais @y LB 1) 90 (60 18 ai o) 4,915 8 a.f..a6 el jo (809,83 SGo3
€asS gyl pppai |y (]Sl 6 p8lee Slonlsn 4 Sige S

S8y g0 Sy b iy jlolg) So Ol oo (S 2SIl ST g Sl g €0l sl gy g BIS e LS
Slolyiel danlsn G5 5l ey 250 (g0 wgmime o 3l it b5 e Slorkes [aet oyl 455 45 0 0us (652 el
odle wings 1 JLis 4 Lpae ¢ Judlyl 5 oo VLI a5 ] (650 ol (ol el Sgg 4 wigo CaliS pae csleol b ol 4o
Sk <SG plgre a4 (Ml s sla aile ) el jo il o Cge (b8 SO ¢ Slesds [“‘-*-Gr“ )‘%*“] 295 &S olplen! »
)5 3925 nl S5l (Holl o lolsn 702 5l bogias o)y0 obj llas 5ot gyl jlad wislids (yall g agaio

ot g5 0,150

@Vl Geld

‘uLo.ﬂ ‘LJL».." ‘4.45).: Lgl.&v)}wf 5o Li.:fo] C)l> e JL.» 0359 as L.w (o 59 W) ) uaw 9 ‘SaUa.a 64&)“0‘ dJL.» J.wﬁl
ols 0 a5 0 ola SIS el gl 5l (S g 009 Lw oL susle 3 Lghus )b 1992 Jlo il yo ol ccunl 089 Lilewsl

é»...n
https://ahtribune.com/world/north-africa-south-west-asia/iran/3818-who-targeted-ukraine-airlines-
flight-752.html

168


https://ahtribune.com/world/north-africa-south-west-asia/iran/3818-who-targeted-ukraine-airlines-flight-752.html
https://ahtribune.com/world/north-africa-south-west-asia/iran/3818-who-targeted-ukraine-airlines-flight-752.html
https://ahtribune.com/author.html?id=898

el ey b 5L oST15 g

Los Alamos

oo e i s gyl 31 515 428l olael slgil 5 agrimesl] gl LS bST5 Wae 5l ed)s3 oy sles 1 S
S g (S Sl 65 5l 65 e 978 B asS (oo B ) o5l 55 gl sghanl i SO S0 slel 09

Slga 5l osliiul b a8 YU 15 eeboliing 2SIl Gudly o adss sl ol (sl alisg (EPFCG) (6 lontil Slooy b Lo o515 g
A o w5y | pmeabliie L o loeii¥lagas

Loy Sy S (o0 g 0 jhie b SO e g a0l (S5 Dy 3 Shee Bl (glndl Sl b )L 0515 Woe
Ll wsS adss Sl L s o0 5 el (gees iz @b b (ol Wil (o 0055 (o0 oz 9,3 S Loy (2>, 4 a5 EPFCG
29 (o ol g5l g Vgane a8 Wls 5L eaiSHT by Gl S a0, Shos (sl

Ny o)1 a4 olge ple 5 Su5d Sletghy )3 wad s bl Sleslawe w5 sl 6 il Sley L LS o515 slaadge
D5 glio lsie 4 Ll S o )18 olital )50 oudly (g5 sl )15 (sl (oS Gz e slemdly 5 (11
4 S (oo Sy by S Gy SG a5 (01,38 ueblisieg iUl Sl e 4 Sig 2SIl sl 131 S ol sl
aaly il | gl s upolitios 2SIl Glly il 5l gy 0505 b (il (5158 o aypo aSST (g0 g (o0 S
o 5 1950 ams Llsl 5 (55,58 ool Byl )o Gy (6l e (iagly 35 e L balge (nl 59y 2 (iR L e
s ool (S, ol odoxto VL] 55 oss¥T wgl (Lo olSiyles] g o1 51

Sl ad Llgmes 555 2 45 (59)58 laietils sl wied ;a8 g olsS Ly (S0 bl @ 5L (1950 ams Ll o
Gz 8 sl pley O 50 Ay L S (o 038 il 5o 1) (551 45 (S le Wge il ST sy (e iy
F bl hilog sl Ghgiy 055l Gl 3550 G55 0 )s] Cess 4 sl 5l 9,50 Sl pSatzr atse g (S8 el
s b o el glisl (g cogs ot 435,51 g s 0,051 (sl oyl ) 4 (g ekl punroline slaalge i Ak

> See (S8

169



= ..\,

b sl plp @ L S o 90 S Gl b mlaws 51 a8 B ol ojlail g ol ol b qandblise lae S5 (6l
.S)QB u_))..al,ab-
ol 0 g a5 Ll o ] Sl a5 055 e 0,0 € omabline [l o515 ol a4 (ST 5l (5l o bline slao)se
Ol <l as el oligS (gl ojlail a4 WS o Joe aS gl by (59, p Sloy wbiite a5l IS K ST 0yl
b ol (Lo (Jlio (51,0) 00l aoms Lluy oole G 4y a5 o 12 5l (65908 (gumdline JLS g sl 52l ccoglitn 51 oaU
WS 5 el (e a9 o3lasl ST oo aile o0
3 o9 sl iy (Lo 5l (Sl ol aogi (5 (6090 0l lis JamSle ¥ slae loslinl b olgy oo fy JLs Soasly opl
et 45 23S o e s b aS S e g e 0 by o SO STl Sl O o )l S e sS oS Wl oy
Sl LialS 4 e IS o ygee o] 5l pmabline lase a5 bl ates dil> G L eads ablsl mhaw colae SRalS (o
345 adgl Jlade jo |y diis Sl jo Sl o)l bled a5 oulds L;;,SJ‘ bloy 59,0 by Gl 4 e g o0 bl
Seogd oo plonl bloy S b dgd (gel s 0 yomiine slge il b i lue ralS o5 lail- cwibline slad)se ;o .0uS laas>
30 ol lae Bad b ol plp Lo a5 bl 514D aiS o (05T 1) Saags b gl o slol 09,0 4 ol g 0]
o515 anld ol oo ial38l Ll (5,0 (cwblione flace Gal il (oo j2alS mhow Coluse a5 limed xhaw Coluw )
WS oo o oS5 (SO S Glya b ool ablal (698 cwadbline laws (65,3l as 1) 0 pmmiie olge olends (55,50 5 sim
9o Sl 53 3L (558 e (S olyr ol b e S meblite Give Gl Wl Wl (e L e 31 e
Cewd Cl gumbline Sldlons (155 (698 ddgi gl SaST (pl g oo Jain (Ggm S Sl jlae SO 4w UL,
U‘j" < ‘) (éﬁm 603‘0 6L3).~m] g_;)dé ))‘).: 1000 ij) )L.M.: 1000 é5¢> L: GLQ)‘M ‘w‘ 0 OOLO.M,J‘ u...a) K9y » )AAAJ
2,5 olml ailig S diz o gl

2L 515 5 Slesde o

-
o=

gl (oambline (lae bglas 1 S

170



ombline [Ls 0 o ygue o Caaglia L) JolS UL, 5l oo aislo atws dil> S 51 (o] bolas) (Sgpm (omabline (o
S eaims lis ol bt 4 adl> saiilig maw Colus jo pwablon o oyalols bl bl aals 5l e, 38 S
el Al 5l 005,38 ouibolie

il a8 falS | ey el 2SS
L ey b oS il ) 000,08 rbliio L5 sl azdly 2alS T alaio b Corlus 5 a2l S5 i el 45 035 g
Sz ool Gl gl s 4y cmsbliie ;LE i il oo Ll il Corlie Cornd lad 45 o 03l LS (lase
ol Sl 05 S @ G L) s 599 (S0 (smablidie (e (258 )0 45 ST (oo Wl 4l 3o (o 8 slelSi)
b sy omaboliio ghae b Ul el gy e S il | gyt 55 e (smsbliie Glass 355 (oo a5
sl oloe 15 45 5 o og33l ol L3 g 4 e ol 3 g sl om Sl il 55,3 53 IS L o (51 45 4 e

Sl o s @

um
\_‘_\E\ Y
fiiiih)

f"s‘)“)‘u‘“wu-bb.m QL,\?,Q Lglas 3 s

oS grerblie (lage byl a5 coul (] ol a4 ol (Lt ol go cond Wl las 5 (S (smbolie (loe 09381 L

o Sl bl adl> 9,0 Sy g eile (oo atanly LS g 0l 5leasile (oo > (9,0 Qligres WLBIT (oo adls jl il o

e sy il (3,5 orblihe s it (i) o5 (5] 55 & 1355 o 08,58 oo & orblie olis bl 55

M o G el o & 4

alge 55UsS £los]

0357 onl )d Byl ;5 @ls iy 55 (55,08 plaredils gh Jlesl (S95UsT sleds) 4 Wls oo )L @515 adsl ool Lol

6 5 3] wols anwg 1) Wao 95LsS o5 dus oyl g 0091 plKiiyy

bl SO lawgs ool adgs pwnbliae [l il ools drwgs Blogd &ply Lawgs a5 (1951 MK-1) wlge g9 pudsl ;o @
i Slyo ol 31,5 sl ot ablo o it sl b 3 5550 ) 5 ot e J5 58 ) (3,9 8 -
15 355 () gl o o s s Lo 05l i 35 b (ol gy 0,25 oo 5 59 5 e o515 5, o
O 0018 drnrgs I pal wge¥T oyl olfiulos]

171



W9 (g0 00,88 (JSb (b Pre € gy Lagi (punbline LS g oud JSE i )l (655

L Jlge >l 5l slo iy &ygo a0 (o b w0 5 1,8 colinl 0,90 Jiius jobo 0 ls & jg0 50 Wil o 2loa)ge i
(Jle jsb 0 alS go Cusi (o )0 (o oy ol A5 w0gd co Jie (6,500 4 Wae pa b oad adgi (65,5 el flige K0S,

SE5 Al slanlse

Iy Wae 55 ol b Gialej] critass casads Jlows gwnblioe lace (40,51 Cws 4y Baa b il Sen 9 Clogd 1952 L yo

dols pleil

[
1

e Sl S

+—

SlaiVionol Slae

A ‘ 4 A ' h 5
,.T [N A - A TA L S H B B e ey et
et P E RSN EE R D AR S B KSR E R e Exteiel

\ Sodgd g i

ot AJ‘}‘.'...:‘

=
(
{

i

|

\BAAA

= |
y Olone

=

il

S5 g dse A S

S oo Jos 2y S50 4 MK-1 Wgs

FE 5 s bl ST 09,0 Jeb (emablise ploase sl ailginl Ggalyy &5 Gadsdaw (550 W 5l (SLads L

D90 (0 L

sl 53,9 Oz 4 AlEin o5 35 ol lisabl a5 355 oo e 5l 4555 & g 3ol 48,5 3 s)lril g5 @

090 le] ailginl o515 ) (oo D93 dindin 4

2 esheS 15 Gty e 1) (655 po ilyia o oLl 05 oo by il asgs 45 San (ol alygiol o zge
Pl e o) 355 odst Sl o g 0o 65Ty csblite lige ¢ 358 Sloadss by illas a5 S o odsi |, (4l

53 (T o) JulS sl S5 90 2 algiad 5 00,5 gy et Jg Sl 31 s ) b S s on ISl

172



lo00) w55 Oysekes (ppkiz ommbliie (sledlongs 4 Ol 3) yosS sk 30 asl lage 31 ooliasl b Candly o gl sltgls]
L ol plp ooy ol3T glad jo a8 wuS oy Caws Olus

H = B/uo = (3 Vs/im2) / (411 x 10”7 Vs/Am) = 2.387x10% A/m
o ol Ko 2.8 Loy

oo sloalse
Boae Loalg () 3] o 00l dnmsgs el 418,515 tag) alils 15 45, S5 & (655 Sl ol sl Lol g o sloalso
Sy rbliie o S adsi 6l LT (29,5 Gz 45 gy (o0 5 4 (gl al iz Wge S s Al e lsie 4

95 59,1 4 pgd Wga 0 Sud

mm:mmmm pE

........................

............

- g |
l
|

getsle g S o Shac 5,0

173



WS o Joe 5 850 4 MK-2 0

2295 50 38 o1 G3elym SSgdsm 5 538 SUly D (Jsb (sbliie laes wdgilse 4 il 5l (Shadss @

(ryad Cwly & o oo 5D 8 )5 13 (655 50 (318 W) 2o o5 (g )lxbil 2,5 9,0 ,lndil gae i@ il Gl @
09 (g0 ydidio

505, obigS Jlail gsle gmpe L a5 058 (o0 JoiS by e o 4y g 00ls KA i o) il zge jLid Sl o e
o 8 2 Gl S g 008 @S | (ebline place 09l (o 00 oligS Jlasl slo adl> sl 2alS e
&S

g oo Al b a4 it bz ol 5l G 45 0gd e 5b L allS GLE o515 ant alai o @

20 5 45 YU s (6501 b cmboliin lotse 055 (6l 505 5 pel K0 100 b gy (slesl o 0si (s Lo MK-2 W

W Os 200) us5 yaukin 2 45 Wilg (o lae Dol g 05 o camndolize (65,50 4 Wlgd e 0 yzeiie cole (65,50 wo o

SR BUCEE DRSS

0351 Oy Simgss 3l a5t e s cypolits Slalllas (ol pikins Wy 5 Shas b MK-2 (clo ailobes clo aibobes _Loe ios

o 1953 Lo 51 el (50 100 51 iy ol & oo 51952 Lo yo MK=2 wyo cpsiasi adgs 51 e 45 s

a8 plx 1956 Lo )3 55590 5k 4

Sowd slaalse

174



=
BQ&Y‘%.\J eole

dp el
b Ayl e

> mm——— b ol e

WS oo Jes p) Syse 4 (DEMG) (S wlge

09 dloml Jls (4g) 095 o 4 JE g slaaxly b ogd oo jLEge o (G99, dz g 4 Ll 3B SleSuws @
i 5150590 g5 b allae Wl oo laasly olaws 7] 0,8 o 18 wlginl 19,0 oty slozaz oyl 0 oiie lge a5
Ay 0 Yaore) S 5osd Wilg (oo ju pSnd glads crizman (ol 0 o0ls lid axlg 15 L alewy G S j0) oS
(Cel ol 40 5 20

gl oo bl 9l 1o (19,8 Gt (bl Glae 5 03,5 Iy ol by 09,0 4 MK-2 Wgo bawgs oud wdgi b > @

45 05 g0 iy e & ol Djgo 4 g 0ad LT e (59, il g e el GhjlT &5 WSs

ahie ol Doy 4 9y Sy IS (o0 599 sema Sl sl g ame (e U i ilite whaiio ) S Sy oS el

S oo Wl 1) gty (A5 Bl

1515 50 13 o Sisyd o ploed S RSy Cen &5 oy (gt il b bl olase il Sy | @
S (o0 odgs QW Oy (e 9 998 (o0 00,23

Olyz @ a5 05d (oo ey )b 95 Glosen g 350 (00 (59,5 5 5eed WS o aiiay ey eal W by e, b @
(el 00l 00ld rud gl 352 g0 Dlaius jo )L adS o Sl JI5g500) 09l il L 4y a5 aas o )l

175



Ay a5l as e SO Hhad 4y gulge Lawg g5 Ke 100 B 39,5 ol 00l 00ls drwgs iy ,0 axlg 25 6 slo ailelss

6.

sl 00l A,Jy R L‘S-W-’ )
&=l

A Solem, J. C.; Sheppard, M. G. (1997). "Experimental quantum chemistry at
ultrahlgh magnetic fields: Some opportunities”. International Journal of Quantum
Chemistry. 64 (5): 619—628. doi:10.1002/(sici)1097-461x(1997)64:5<619::aid-
qual3>3.0.co;2-y.

N Terletskii, la. P. (August 1957). "Production of Very Strong Magnetic Fields by
Rapld Compression of Conducting Shells" (PDF). JETP. 5 (2): 301-202.

Sakharov, A. D. (7 December 1982). Collected Scientific Works. Marcel

Dekker. ISBN 978-0824717148.

Flux compression scheme used at the Gramat centre of study, doctoral thesis,
Mathias Bavay, 8 July 2002

Sakharov, A. D. (January 1966). "B3pbigomMacHUMHbIE

eeHepamops!” (PDF). Uspekhi Fizicheskikh Nauk (in Russian). 88 (4): 725—

734. Translated as: Sakharov, A. D. (1966). "Magnetoimplosive generators”. Soviet
Physics Uspekhi. 9 (2): 294—

299. Bibcode:1966SvPhU...9..294S. doi:10.1070/PU1966v009n02ABEH002876. Re
published as: Sakharov, A. D.; et al. (1991). "B3pbigomazHUmHble

eeHepamops!” (PDF). Uspekhi Fizicheskikh Nauk (in Russian). 161 (5): 51—

60. doi:10.3367/UFNr.0161.1991059.0051. Translated as: Sakharov, A. D.; et al.
(1991). "Magnetoimplosive generators". Soviet Physics Uspekhi. 34 (5): 387—

391. Bibcode:1991SvPhU..34..385S. doi:10.1070/PU1991v034n05ABEH002495.

N Younger, Stephen; Lindemuth, Irvin; Reinovsky, Robert; Fowler, C. Maxwell;
Goforth James; Ekdahl, Carl (1996). "Lab-to-Lab Scientific Collaborations Between
Los Alamos and Arzamas-16 Using Explosive-Driven Flux Compression
Generators" (PDF). Los Alamos Science (23).

é....o

https://en.wikipedia.org/wiki/Explosively pumped_flux_compression_generator

176


https://en.wikipedia.org/wiki/Explosively_pumped_flux_compression_generator#cite_ref-1
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1002%2F%28sici%291097-461x%281997%2964%3A5%3C619%3A%3Aaid-qua13%3E3.0.co%3B2-y
https://doi.org/10.1002%2F%28sici%291097-461x%281997%2964%3A5%3C619%3A%3Aaid-qua13%3E3.0.co%3B2-y
https://en.wikipedia.org/wiki/Explosively_pumped_flux_compression_generator#cite_ref-2
http://www.jetp.ac.ru/cgi-bin/dn/e_005_02_0301.pdf
http://www.jetp.ac.ru/cgi-bin/dn/e_005_02_0301.pdf
https://en.wikipedia.org/wiki/Marcel_Dekker
https://en.wikipedia.org/wiki/Marcel_Dekker
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0824717148
http://mathias.bavay.free.fr/these/html/node20.html
http://mathias.bavay.free.fr/these/html/node20.html
http://ufn.ru/ufn66/ufn66_4/Russian/r664e.pdf
http://ufn.ru/ufn66/ufn66_4/Russian/r664e.pdf
https://en.wikipedia.org/wiki/Bibcode
https://ui.adsabs.harvard.edu/abs/1966SvPhU...9..294S
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1070%2FPU1966v009n02ABEH002876
http://ufn.ru/ufn91/ufn91_5/Russian/r915g.pdf
http://ufn.ru/ufn91/ufn91_5/Russian/r915g.pdf
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.3367%2FUFNr.0161.199105g.0051
https://en.wikipedia.org/wiki/Bibcode
https://ui.adsabs.harvard.edu/abs/1991SvPhU..34..385S
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1070%2FPU1991v034n05ABEH002495
https://en.wikipedia.org/wiki/Explosively_pumped_flux_compression_generator#cite_ref-6
http://www.fas.org/sgp/othergov/doe/lanl/pubs/00326620.pdf
http://www.fas.org/sgp/othergov/doe/lanl/pubs/00326620.pdf
http://www.fas.org/sgp/othergov/doe/lanl/pubs/00326620.pdf

