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El rompe binkers

Bombardero B-2
Solo EE.UU. tiene el B-2

o La GBU-57/B es capaz de perforar
unos 7,6 metros de concreto
reforzado y hasta 60 metros de
concreto estandar, segin
informes.

La planta de Fordo estaria ubicada
entre 85 y 90 metros bajo tierra,
con al menos 18 a 27 metros
adicionales de profundidad.

e Una sola bomba no bastaria para
alcanzar Fordo; solo ataques
sucesivos podrian penetrar hasta
esa profundidad.

Comparativa de alcance

GBU-28

BLU-109

Fuente NYT




Tecnologia avanzada y superioridad aérea
contra misiles de largo alcance

Israel e Irdn no se encuentran en una guerra tradicional, en el
enfrentamiento bélico actual emplean tacticas asimétricas, donde
cada rival explota sus fortalezas. Estas son las claves de este
conflicto que comenz el 13 de junio.

Israel es un pais 86 'SRAEL Yo A IRAN

veces més pequeio w\ < Teherdn | =
que Irén k‘ . -,,5 150 me

e ? 400km

20325 Km?
1. Ejércitos terrestres
Losiranies son una poblacin diez veces mayor quo Iaisrael,
por I soldados

muy superior. No obstante, no se contempla ninguna invasion.

Habitantes (2023) 9842.000 [ §} IS ©0.609.000
Poblacién militarizada saxl ¢] 07%
Soldados 634.500 t 960.000

Reservistas Activos  Activos Reservistas
465500 169500 610.000 350,000

Fuerzas paramilitares 35.000 | $ [l 220.000

2.Gastomilitar 4 industria bélica de Israel es lider mundial

Millones de euros

(2024) 40.000 NN W 6800

3. Aviacién de ataque g

Israel cuenta con los aviones més.
modernos, que le han asegurado
el control de los cielos al oeste
de la capital.

45 ¥ F-35  Unos 180 M-

Bombardeos
reactores, rusos en su
196 - F16 | oria, obsoletos y fatos de israglies desde’
75 Wp-F-15  mantenimiento. No ha 3 dejunio
4. Misiles y drones Shahed 136 smmm
Son el punto fuerte de Irén. La Emad se—
gran capacidad de produccion, Khorramshehrd mmm—-

unido a su alto desarrollo
tecnolégico, le estén

permitiendo alcanzar con éxito Unas 3.000 unidades
objetivos en Israel.

Fattah (hipersonicos) s

De estos, unos 2.000 pueden alcanzar

territorio israeli (entre 1.400 y 2.500
( kilémetros de autonomia).
-

4!

.

7 Bombardeos Tol Ayiy

iranies desde :
&l 13 de junio 9
1.000Km 1.500 2.000 2.500
5. La defensa multicapa de Israel
Misil listie
Para contrarrestar la amenaza sles balisticos  sistemas
de los cohetes, Israel = do defensa
desarrollé un sistema de "
defensa aérea que desplegd JHASS
en 2011. Irén esta lanzando .
ataques simultaneos con un Misiles tacticos  AOW%2¥3
gran nimero de objetos. Un
5-10% de los misiles logra _* Honda de David
impactar. Cohetes
Ciipula de Hierro
.

* EE UU ayuda a Isael a interceptar
ayuda a lsrael a interceptar Dr ISRAEL

misiles con su sistema THAAD. K—os a

Fuente: SIPRI, ISS, The New Arab y Banco Mundial. NACHO CATALAN / EL PAIS




‘The Sunday Times June 22, 2025

Iranian missiles fly - THEATREOFWAR Strkes.
over the West Bank e 121010

TURKMENISTAN ¥ June 20
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BURIED THREAT

The Fordow plant was built
withthe intention to produce
weapons-grade uranium

1 8:2 stealth bomber drops bomb
from 7.5 miles above the target

2 The heavy bomb s dropped
fromvery high altitude to
achieve maximum speed

K JYP———
by satellite help keep the bomb
— precisely on target

4 Onimpact, the bomb's extreme
weight forces it up to 60m.

underground
GBU-57 bunker buster 5

The Massive Ordnance The outer casingis made of a
Penetrator uses a delayed dense alloy, protecting the warhead
fuse, detonating only once from theimpact with the surface

ithas penetrated deep
into the surface G
Length  5.8m A delay fuse detonates
Warhead  5.740lb the high-explosive warhead
Up t060m of rock

penetration Fordow uranium enrichment facility

Control room

Fordow nuclear facility s believed
Source rion tobe upto 100m underground



America's ground-breaking bomb

Weighing the same as a double decker bus, the GBU-57/B or Massive
Ordnance Penetrator can only be delivered by the American B-2 Spirit
stealth bomber and has never been deployed in combat

Unfolding grid fins - which B-2bomber
rotate to give the bomb . .
precise navigation to the The high density steel
target - are controlled by alloy shell makes up
more than 80% of the

a GPS system in its rear

<: missile’s weight
510" \ \ GBU-57/B

person
to scale I
31%
20.5 ft

The missile has no rocket — it relies on A delay fuse prevents the ordnance The facility at Fordow is too deep to hit
its weight and height of deployment to from exploding on impact and can be directly on the first strike, but a second
generate the kinetic energy required to programmed to detonate the bomb at precise hit could bury the structure.
pierce through up to 200ft of earth or any time. The explosion causes a Experts believe that there is a minimal

25ft of high-strength concrete. miniature earthquake. risk of radiation leaking beyond the site.




U.S. bunker-buster bombs

GBU bunker-buster

GBU-28 (Guided Bomb Unit) is a laser-guide conventional
munition. The GBU-28 can penetrate 20 feet of concrete
or about 100 feet of rock and dirt.

Retractable Weight 4,400 Ibs.
tail fins Laser
sensor
| Warhead I
E=
Length 19.2 ft. Diameter 14.5 in.
Depth below
surface (feet) / GBU-28 depth
o ft.

|

100

200

300

MOP bunker-buster

GBU-57A/B MOP (Massive Ordnance Penetrator) can
penetrate nearly anything, even reinforced concrete
and armored steel.

Stabilizer Weight 30,000 Ibs.
fins Laser
Warhead sensor




Casing: Made of hardened ferro-cobalt alloy to survive impact.
Body comprises more than 80 percent of bomb’s total weight

Guidance: GPS-based system for enhanced accuracy.
Weapon reaches supersonic speed prior to impact

GBU-28

B-2 Spirit
Stealth bomber
drops weapon at high altitude.
Aircraft specially modified to carry
two bombs, one in each weapons bay

BUNKER-BUSTER COMPARISON .
Penetration through reinforced concrete N \/
Length 6.2 metres A5
Diameter 0.8 metres - - .
Weight 14 metric tonnes .
Warhead 24 metrictonnes -

w 60m of 5,000 psi concrete
8m of 10,000 psi concrete -




- e THE BRAIN (88
——MRAZE s

1. The bomb is dropped from
a B-2 stealth plane about
12 km (7.5 miles) above the target

2. With no engine, its high altitude
lets it gain speed as it falls.

3.Satellite guidance steers
it via movable tail fins.

4. Its massive weight
delivers high impact
energy.

5. This energy forces the
! dense casing 60 meters
H underground

6. A delayed fuse triggers
2,400kg of explosives



Los bombardeos de EE. UU. en Iran

Detalle de las infrestructuras de Fordow

. Teheran

Fordow » Natanz
Ataque de mas ,,J Aqui estan
complejidad [ las centrifugadoras

por la orografia mas avanzadas
del terreno”|- i
: Isfahan

Posible lugar de
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* Conexion con otra
_infraestructura
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Entradas a las instalaciones subterraneas
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% Edificio de apoyo

Fordow tras el ataque de este domingo




Irén

Los bombardeos de EE. UU. en Iran

Detalle de las infrestructuras de Fordow

® Teheran
Fordow ¢
Ataque de mas complejidad
por la orografia del terreno ¢ Natanz

~ Aquiestan
P las centrifugadoras
mas avanzadas

Isfahan
Posible lugar de almacenamiento
de combustible nuclear

300 km

Conexion con otra
fraestructura

Entradas a las instalaciones subterraneas

Edificio de apoyo

Fordow tras el ataque de este domingo







Las principales instalaciones nucleares de Iran
@ Instalacion de investigacion @ Plata de energia nuclear @ Mina de uranio
O Planta de conversién de uranio @ Planta de enriquecimiento de uranio

@ Actividades nucleares no declaradas

\
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*Reactor de agua pesada para invéstigacién parcialmente construido, conocido
como Khondab

Fuente: Nuclear Threat Initiative, Organismo Internacional de Energia Atémica B




Bases militares de EE. UU. en
Medio Oriente

. Bases controladas por EE. UU.

@ Presencia militar de EE. UU.

500 km

Fuente: BBC Infografia: Clarin



Instalaciones nucleares
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® Instalacion de investigacion

® Actividades nucleares no declaradas

® Planta de enriquecimiento de uranio

Planta de conversion de uranio ® Minade uranio

® Planta de energia nuclear

(*) Reactor de investigacion de agua pesada parcialmente construido.

Fuente: BBC (NTI - OIEA) Infografia: Clarin



!

ESTRUCTURA DEL PODER EN IRAN

®Enel cargo
Ali Jamenei @ Herido
Lider Supre ® Muerto
(Desde 1989)
Es la mayor autoridad
politica

y religiosa. Su cargo,
por nombramiento, es
vitalicio. Puede
despedir a altos
funcionarios del

"‘“

e 2

gobierno Ali Shamkhani
' Consejero
Fuerzas armadas Fuerzas armadas

En tiempos de guerra

@ Susmwdo' @ Susmuudo@

Mohammad Abdul Rnhim Gholam Ali Ali
Bagueri Rashid Shadmani
Jefe de Jefe de lefe de lefe de
Estado Estado Estado Estado
Mayor . Mayor Mayor . Mayor
Ejército Guardia Fuerza
Regular Revolucionaria Disciplinaria

@ Sustituido ‘

Abdul Rahim Hossein Ahmad
Mousavi Salami Plk Pour Reza Radan
Jefe de Comandante Com Com

Estado Mayor en jefe en jefe en jefe
Terrestre Marina Comandante de

® Kiomars Heydari @ Ali Reza Tangsiri la Fuerza Aérea

de la Guardia

Marina Fuerza aérea Revolucionaria

® Shahram Erani @ Ali Amir Hajizadeh @ Amin for Judkhi
Fuerza aérea Quds (extranjero)

® Hamid Vahedi ® Esmail Qaani
Defensa aérea Inteligencia

©® Alireza Sabahi Fard ® Mohammad Kazemi
Cuerpo Palestino Alto mando en
de la Fuerza Quds la Fuerza Al Qods

® Saeed lzadi @ Behnam Shahriyari

@ Cientificos nucleares

Mohammad Mehdi Abdulhamid Seyed Amirhossein

Tehranji Minouchehr Feqhi

Fisico tedrico

Fereydoun Abbasi
Cientifico y figura
clave en el desarrollo
nuclear

Dirigia la logistica

del enriquecimiento
nuclear

Ahmadreza Zolfaghari
Profesor de ingenieria
nuclear

Profesor de ingenieria
nuclear

Motalleblizadeh
Especialista en
investigacion nuclear



Las aeronaves

LA BOMBA «<ANTIBUNKER» GBU-57

La ojiva construida por Estados Unidas, también concida como Massive Ordnance Penetrator (MOP),
puede penetrar bajo tierra, rocas o concreto, antes de explotar

Pesa 13 toneladas,
contiene mas de 2 toneladas de explosivos

e

—_—

La MOP es desplegada por
aviones bombarderos B-2

Puede penetrar 60 m*
bajo tierra

Detonacin retardada

Fuentes: Fuerza Aérea de EEUU, Departamento de Defensa de EEUU, Global Security  *La profundidad varia segin el material a perforar

Infografia que explica las caracteristicas de la bomba GBU-57,
también conocida como Massive Ordnance Penetrator (MOP),
desarrollada por Estados Unidos para atacar estructuras
subterrdneas © loana Plesea, Paz Pizarro, Valentina Breschi, Paz
Pizarro, Valentina Breschi / AFP




ESTAS SONLAS TRES INSTALACIONES
NUCLEARES QUE ATACO EE. UU.

1Forpo 2 NATANZ

Se lanzaron Los ataque
bombas israelies ya habian
antibunkeres sobre dafiado el mayor
la instalacion centro de

nuclear mas critica enriquecimiento de
de Irdn uranio del pais

W Ataques estadounidenses
¥ Ataques israelies desde el 13 de junio
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3 ISFAHAN

Se cree que aqui se
almacena
combustible nuclear
de grado cercano al
de una bomba

AFGANIST

KINDELAN©ELDEBATE.COM



¢Donde han sido los ataques de Israel a Iran?
Ataques israelies en Iran desde el 13 de junio

@ Ataques israelies en Iran A Instalaciones nucleares iranies
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EUA entra en guerra con Iran
Fuerzas estadounidenses han atacado tres sitios nucleares clave en
Irdn, uniéndose a los ataques de Israel contra la nacion y arrastrando
a Estados Unidos a otra guerra en Oriente Proximo

B-2 Spirit
{ Bombardero furtivo
) A s
il
é\ 7 / Massive
Mar Caspio Ordnance
3 Penetrator
i \ (MOP)
IRAN A

Fordow: El sitio nuclear
Teheran @ | nas sglidamente fortificado

de Iran es golpeado por 12
o * bombas rompebunkeres

lanzadas por seis
Natanz
IRAK 2 bombarderos B-2 AFGANISTAN
Isfahan ;:k
Natanz — La mayor instalaci})n

de enriquecimiento de urani
— e Isfahan — el mayor complej
de investigacion nuclear —
fueron alcanzados por 30
misiles crucero TLAM

%4, lanzados desde submarinos
ARABIA 0 de la Armada de EUA
SAUDI S
= L
2 il ;
sl an . 20miEe paRisTAN
Misil de Ataque Estrecho e
LA / Terrestre Tomahawk \J—af‘/ de Ormuz  MAR
Ly (rLam) EAU. / OMAN DE ARABIA

Fuentes: Reuters, NYT, AP © GRAPHIC NEWS







ASI ES FORDOW, LA INSTALACION
DE ENRIQUECIMIENTO DE
URANIO DE IRAN




POTENTE ATAQUE
PARA OBJETIVOS A
GRAN PROFUNDIDAD

..

ALETAS DE CUIA
RETRACTILES

20PIES Y
5 PULGADAS

SENSOR LASER

Con 13.668 kg (30.000 libras),

la bomba GBU-57 "Massive Ordenance
Penetrator" (MOP) es tan pesada que solo
puede ser transportada por el bombardero
furtivo B-2 Spirit.



Coémo podria funcionar un ataque contra bunkeres

Arma disefada para penetrar objetivos enterrados a gran
profundidad, como el complejo de enriquecimiento de
combustible de Fordo

El GBU-57 @ El misil penetra a @ Explotaa
pesa 13.600 kg gran profundidad profundidades de
bajo tierra hasta 60 m*

6’25 nH

*Profundidad si el material es hormigon

Fuente: Collective Awareness to UXO (B]B]



Coémo funciona la “bomba destructora de bunkeres”
La bomba GBU-57 es un Penetrador Masivo de Municiones

° <€

La bomba se lanza desde |
un avién furtivo B-2 a |
unos 12 km sobre el objetivo "

No tiene motor, es la gran
altitud lo que le permite
generar velocidad a medida

que cae

©

El sistema de guiado por
satélite le permite dirigir )
su trayectoria mediante ’
aletas moviles

El enorme peso de la bomba
genera gran cantidad de
energia cinética en el impacto

Esta energia impulsa la
densa bomba hasta 60 m

bajo tierra

Finalmente, un
temporizador detona
los 2.400 kg de
explosivos

[Bl8]c]

Fuente: Janes



EL ARMA ‘SECRETA’ DE EU

Un avidn estratégico y una bomba rompe-btinker es
el plan para atacar el complejo nuclear de Fordo en Iran.

BOMBARDERO B-2

;%r o Penetrador
0 deArtilera

B-2 SPIRIT

Trpulacnon Dos * pqsussb -
eningles) o
ﬂ‘;\@

longtud:2lm % rompe-binker.
Envergadura: 524m =X AT
Carga: 23,000 kg de bombas 3 E
3 p -
MOP GBU-57 — - Rl
Sistema GPS

para mayor
precision.
Carcasa
Aleacion
de femo-cobalto
para sobrevivir
alimpacto.
Tiene unpeso
del36
toneladas.

6.2m

El detonador
. activala ojiva
ol de 2423kg
cuando ha
dejado de
moverse.

Escala
humana




El sitio nuclear
de Fordo

Planta de enriquecimiento de uranio
de alto nivel, con capacidad para unas
3.000 centrifugadoras, segun Teheran

Entradas de tuneles/Datos cartograficos: Jaxa

¢En qué consisten las instalaciones?
3 >’
. (Elsitio'se encuentra
[‘gunos 80:90'metros
ajotierra

“fo,
AEF

Puesto

de control

puede atacar la planta de Fordo?

La ojiva construida por Estados Unidas,
también concida como Massive Ordnance
Penetrator (MOP), puede penetrar
profundamente bajo tierra, atravesando
rocas o concreto, antes de explotar

Pesa 13 toneladas
Contiene mas de 2 toneladas de explosivos

l

80
cm
6m
Asi funciona la bomb: nker” GBU-57

La MOP es

= desplegada por
aviones
bombarderos B-2

Puede penetrar 60 m bajo
tierra. La profundidad varia
segun el material a perforar.

Detonacion retardada

Diagrama no a escala

.2 de EEUU, Departamen de EEVU, Global Securlty




El presidente Donald Trump asegurd el
sabado que el ejército estadounidense llevd
a cabo un "ataque muy exitoso” contra tres

instalaciones nucleares de Iran
Principales instalaciones nucleares
® DESTRUIDAS EN EL ATAQUE
. <, |
~ 5;“ rin
3 N
9 S
- N A
\\f o Ka.ral. Teheran « _“.
A ordow { >
5 Araka Néﬁm}z 2 P
t \\‘ Isfahan - -Angrak . Y-7
. 3'\\ R o P B
\ « Ardakan . |
kg : 9
IRAN &

Bombarderos B-2

i Capaces de penetrar defensas
4! aéreas y lanzar ataques precisos
. n <ontra objetivos fortificados.

La ojiva puede penetrar
profundamente, atravesan-
do racas o concreto, antes
de explotar.

Nota: Fox News mdnco que ademas se lanzaron 30 misiles Tomahawk desde

los ataques alas deNatanze
sfahan. Fuentes: Fuerza Aérea de EU, Departamento de Defensa de EU,
“lobal Security. Ovaanismo Internacional de |1a Eneraia Atomica.




UKMTO WARNING AREA

UK JOINT LOGISTICS
SUPPORT BASE

Active Iranian proxies A

SITUATION IN THE

MIDDLE EAST

22.06.2025
—— IN-THEATRE ~N
OPERATION KIPION O
LANCASTER MIDDLETON
Bangor returned to
operational status.
BANGOR (Src: Navy Lookout)
N J

" DEPLOYMENTREADY ———oooo
UK WATERS

DRAGON* DUNCAN*
LYME BAY ARGUS*
“ Anson last spotted off
Gibraltar 16” June.
ANSON

“Exact readiness level unclear. Potentially could deploy. |

UK CARRIER STRIKE GROUP

Entire CSG s unlikely to be retasked. Possible  emuiiasiioagter ﬁM— ‘-d&_ “L
an'elementaf the group (likoly-Datintloss) Wit PRINCE OF WALES DAUNTLESS RICHMOND TIDESPRING
detach and bolster Operation Kipion, to BAY OF BENGAL SINGAPORE BAY OF BENGAL SINGAPORE

ensure flow of commercial vessels.

—— RAF AKROTIR/ =
yryrrwyw ®
YYYXEY ¥ ¥

2VOYAGER AIR-TO-AIRTANKERS K K

14TYPHOON

\

of str t. Shading not indicative of actual control. Cr y t



A look at the US’ bunker-buster bomb

Officially known as the GBU-57 Massive Ordnance Penetrator, the bomb is designed
to target deeply buried and fortified facilities, including bunkers and tunnels.

GBU-57 Massive
Ordnance Penetrator
can only be carried by
the B-2 Spirit Stealth
Bomber.

Laser
sensor

Length
‘ 20 feet 5 inches
~6.2m
Weight ¢ )
30,000 pounds
(=13,608kqg)

B-2 Spirit
Stealth Bomber

Retractable
guidance fins

Graphic: Rafa Estrada  Source: US Department of Defense

[a]
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GBU-57/B MASSIVE ORDNANCE BOMB "MOP"
20 FEET 5 INCHES

RETRACTABLE
STABILIZER FINS

LASER SENSOR

DESIGNED TO PENETRATE: 200 FEET WEIGHT: 30,000LB (APPROX)
RICHARDCYOUNG.COM



Massive bunker-busting bomb

GPS-guided penetrating weapon for hard and
deeply buried targets

B

assive ordnarnce penetrator >\\K L
\- (4
N3 O]

GBU-28 bomb compared contract 10,10 enable

A -
B:2 ancraft to carry
< the Bomd
(Currenty
used in Irag)
e
6 = = =
8 3 J
Penetrates 6 m concrete,
over30mearm—]
30
40




NEWY

84 yyrioN Massive
s Ordnance
Mark 84 B61Mod 11 BLU-122/B Penetrator
2,000 Ib. 1,200 Ib. 4,450 Ib. 30,000 Ib.
W 3 ft. of concrete 10 ft. of concrete 22 ft. of concrete 200 ft. of concrete

-

The standard
I

It doesn’t penetrate
very far, but packs
an explosive power
equal to 600 million
pounds of TNT to
crush deeply buried
bunkers with shock
waves. The hitch: It's
anuclear weapon.
Never been used.

9
bomb since the
Vietnam War. Today's
reinforced concrete

bunkers shrug it off.

The state of the art
in the early 1990s,
it's been updated
through the years.
The latest version
is laser or
satellite-guided.

It weighs 50% more
than a full-grown

butless thana

fifth of that mass

is devoted to
explosives. The
bomb reliesona
superhard cobalt
alloy body to punch
much deeper into
the earth.
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‘THE LIKELY ROUTE What would the US. use to take out Iran's nuclear fucilities if it decided « military  1RAN NUCLEAR LOCATIONS

-S7A/B — the most porcerfiul bunker buster” in cristence: a 13,000
ilogram veeay loped in parallelith e
Fordowe Nuclear Fuel Enrichment Plant - that can smash through

20 metres of einforced concrete before exploding.

THE MASSIVE ORDNANCE PENETRATOR

Cop TURRMENISTAN

Tota weight 30k
Expksive weight 200k
metres

Diameter 08 metres
Platfrms. 852,82 Foian
Maniactures Nothrop Gramman Gl
G GPS aded el n A
Flght control short wigs & el tyve \

Ol casiog

MASSIVE PENETRATION

TheMoP can pnch thovgh ot anthig,
g i e el cote

penetatondepth further.

FORDOW NUCLEAR FUEL
ENRICHMENT PLANT
When completed, the Fordowe Nuclear Fuel
Enrichment Plant will be Iran's econd pilot
enrichment plant. The plant’s ste was
originally a tunnel fucility
associated with Iran's
Republican Guards.

FORDOW HISTORY

¥ The sttt for Scence and-
Intematonl Security (515 belees
Iranbegan b Fordow between
Joe 2006 a June 2007

sacond half of 200 and trevesed the
acilty bt ot theocation o the
Intematonl Atomic Energy Agency (AEA) i
Septamer 200,

it beng bl 1 hokd 300 centifuges.

FORDOW'S PURPOSE

Wi orginallysad Fordow would eich wraium to
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BUNKER BUSTER BOMB

The Pentagon is seeking to speed deployment of an
ultra-large "bunker-buster" bomb on the most
advanced U.S. bomber as soon as July 2010, the Air
Force said on Sunday, amid concerns over perceived
nuclear threats

from North Korea and Iran

MOP GBU-57A/8

The non-nuclear Massive Ordnance
Penetrator or MOP, which is still being
tested, is designed to destroy deeply
buried bunkers beyond the reach of
existing bombs

Human
to scale

Length205ft AN A U
Dian!eter

31.5in ’T Explosive

Weight Detonator

30,000 Ib

Radar-evading ——

. B-2 bomber
Explosive

load
5,3001b

HOW IT WORKS

Targeting
After releasing the bomb, the carrier
aircraft fires a burst of coded laser
energy which reflects off the target’s
surface

Guidance
Bomb enters cone of reflected energy,
seeking out the most intense area of
laser ‘sparkle; and adjusts itself to strike
the mark

Penetration
Bunker Buster combines weight,
hardness and slender profile, to
penetrate up to 200 ft underground
before exploding

Detonation
A delay fuse, mounted for protection in
the tail, detonates the warhead deep
inside the target

Sources: Jane’s Defence Weekly, Bright Star World Aircraft Information File, U.S. Air Force
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Where the U.S. attacked Iran

® American strikes @ Israeli strikes since June 13

i
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Sources: New York Times analysis of satellite imagery from Airbus,
Maxar Technologies and Planet Labs; local news reports; and verified
social photos and videos. Note: Map shows confirmed locations of
strikes and is not comprehensive. The New York Times
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A Heavy Bomb That Can Dig Deep

The U.S. Air Force began
designing the GBU-57/B,
also called a bunker buster,
in 2004 specifically to attack

BLU-109

nuclear facilities deep GBU-28
beneath mountains. GBU-57/B
Other American bunker
busters, like the BLU-109
and the GBU-28, aren’t
able to penetrate the thick
layers of soil, rock and
concrete protecting Fordo.
25 FEET
The GBU-57/B can only penetrate
about 25 feet in high-strength
concrete before detonation, but it
can travel much farther through
less resistant materials.
Iran has been developing new
concrete technologies at its
research facilities and universities
for years. It is unclear what
combinations of concrete 50 FEET
surrounds the facility.
The maximum allowed height of a
New York City residential bulding
without an elevator (four stories)
The height of the
Washington Square
Arch in Manhattan
The maximum penetration depth
depends on the types of underground
material the bomb encounters.
100 FEET
Over 5,000 pounds of explosives
are detonated by a specialized fuse
that can be programmed to fire at
different depths.
The height of a
12-story building
130 feet
It can reach a maximum
depth of around 130 feet
in moderately hard rock.
The height of the Statue of
Liberty, without the platform
The distance to the deepest subway
station in New York City (the 191st
Street station on the 1 line)
197 FEET
The GBU-57/B can penetrate about
200 feet through concrete often
used for building foundations.
The Fordo enrichment facility
is another estimated 60 to 90
feet farther down.
The height of a 22-story building
One bomb wouldn't be enough to
reach the enrichment facility. Only
multiple waves of attacks could
reach that depth.
250 FEET
The estimated shallowest
possible depth of the facility
Some estimates put the facility 30 feet deeper or more.
Sources: C Research Service Center for Strat d Studies,
Institute for Science and International Security (minimum depth of facility) NEW YORKTIMES

Only the United States has the bomber...

B-2 BOMBER

...and the bomb...

B’ GBU-57/B

... that might be capable of destroying Fordo, Iran’s underground nuclear enrichment facility.

Israel Gets Needed Help From U.S.
To Take Out Key Underground Target

This article is by Samuel
Junho Lee, Jeremy White and Leanne
Abraham.

Iran built its most critical nuclear en-
richment facility, Fordo, deep inside a
mountain to shield it from attacks.

But the United States has a bomb that
experts think could probably reach the
subterranean site. On Saturday night,
President Trump announced a “very suc-
cessful attack” on Fordo and two other nu-
clear sites, but it was unclear what weap-
ons were used.

Nuclear facilities at Natanz and Isfa-
han, which were already damaged in ear-
lier Israeli strikes, were hit again on Sat-
urday by the United States, according to
Mr. Trump.

Only the U.S. military has the 30,000~
pound GBU-57, or Massive Ordnance
Penetrator, that may be able to destroy
Fordo, and it is the only armed force with
aircraft that can carry out a mission with
it.

The U.S. military had concluded that
one bomb alone would not destroy the
Fordo facility. To destroy the site, an at-
tack would have to come in waves, with
bombers releasing one after another
down the same hole.

Technically, military and geological ex-
perts say, it should be doable.

There is a lot that is not known about
the facility, said Heather Williams, the di-
rector of the Project on Nuclear Issues at
the Center for Strategic and International
Studies. “There could be some additional
tunnels or facilities that are buried even
more deep into the mountain,” she said.

Adding even more uncertainty, Rafael
Grossi, the director general of the Inter-
national Atomic Energy Agency, who has
visited the facility, said last week that it
was half a mile underground. But he may
have been speaking in general terms, and
most estimates put it 260 to 360 feet below
the surface of the mountain.

The size and weight of the GBU-57 — 20
feet long and 30,000 pounds — mean that
only the American B-2 Spirit stealth
bomber can carry it on missions. Though
Israel has fighter jets, it has not devel-
oped heavy bombers capable of carrying
the explosive.

Fordois in a hilly area 60 miles south of
Tehran and 15 miles away from Qom, a
city of 1.4 million people. Iran built the
centrifuge facility, which is critical to its
uranium enrichment operations, in the
2000s knowing it needed to bury it deep to
protect it from attack.

Nuclear experts have warned against
any attack on nuclear facilities, but the ra-
diation dispersal risk of striking Fordo ap-
pears to be limited.

“The uranium hexafluoride gas that is
fedinto the centrifuges is poisonous but is
heavier than air,” said Mark Fitzpatrick, a
nuclear expert at the International Insti-
tute for Strategic Studies. “Given that
Fordo is below ground, any gas that es-
caped due to a bombing raid would
mostly be contained within the plant,
even if it’s directly hit with bunker bust-
ers”

In recent years, Fordo has become
Iran’s main enrichment facility. “They
have the most effective centrifuges
there,” said Scott Roecker, a vice presi-
dent at the Nuclear Threat Initiative, a
nonprofit organization dedicated to re-
ducing the spread of nuclear weapons.

GBU-57/B is the specific iteration of the
bomb believed to be capable of reaching
Fordo. We use GBU-57 to refer to the
same bomb in this article.

Additional work by Marco Hernandez.

Cross Section of the M i

Ridge That Encases Fordo

The peak of the mountain is 3,150 feet above sea level.

-100 FEET I

GBU-57
200 MAX. DEPTH
-300

The facility’s depth is said to be around 260 feet or more.

#, One bomb would not destroy the Fordo facility on its own.

Sources: Research Service

for d Studies,

Institute for Science and International Security (minimum depth of facility)

The Bomber and the Bomb

THENEW YORKTIMES

The B-2 plane can operate at up to 50,000 feet, which is 10,000 feet higher than
the maximum for typical commercial airliners. As the bomber approaches its target
at about 500 miles per hour, a door at the belly opens to drop the bomb.

The GBU-57 weighs as much
as a school bus. The bomb
has never been used in
combat —only tested.

After the bomb is deployed,
it uses GPS to reach the
target. This allows it to
navigate with high precision
so that multiple weapons
can hit the same spot.

The bomb hits the ground
with near-supersonic velocity.
Upon impact, the rounded
head gradually distributes the
initial crushing force through
its steel casing, allowing it to
reach the target intact.

at Fordo, enough to produce nine nuclear
weapons. It is unknown, though, whether
Iran has the weaponization capabilities
needed to do so.

In March 2023, the International
Atomic Energy Agency reported that it
had discovered some uranium that had
been enriched to 83.7 percent purity at
Fordo — close to the 90 percent enrich-
ment level necessary for nuclear weap-
ons.

Experts say there are other options for
trying to destroy Fordo. Israel could carry
out sustained airstrikes with alternative
bunker busters.

“They are smaller, but given that Israel
has air superiority over the region now,
they could offensively conduct longer-
term strikes on Fordo to try to destroy it,”

Possible Targets at the Fordo Fuel Enrichment Plant

The underground centrifuge:
the only target that would

require the B-2 bomber and
GBU-57/B bunker buster

Sources: Institute for Science and

Tunnel entrances

Security; Center for d

Support building said
to provide auxiliary services,
such as controlling air quality

Paved road
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with a power line
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Studies; Google Earth (terrain)

GBU-57/B

For

“And they can be arranged in different
ways in order to speed up the process.”

Recent estimates by the Institute for
Science and International Security sug-
gest that Iran could convert its current
stock of 60 percent enriched uranium into
weapons-grade uranium in three weeks egress tunnels and cutting

Sources: Defense Science
Board Task Force (bomb
capabilities); Whiteman Air
ree Base (aircraft
capabilties)

THENEW YORKTIMES

Ms. Williams said.

The Israeli military
could also hobble the
Fordo plant for at least a
few months by bombing

the air vents, collapsing the

off the electrical supply, Mr.
Fitzpatrick said.

Another option is sabotage,
which Israel has used in the past against
Iran’s nuclear program.

Still, history suggests that an effort to
build a nuclear weapon is rarely stopped
by military force alone. The attacks on
Iran’s program could make the country
even more determined to pursueits quest
for nuclear arms.

“Idon’t believe you can completely dis-
mantle the nuclear program through mili-
tary means,” Mr. Roecker said. “I think
you need to negotiate a deal, with trans-
parency and monitoring and verification,
in order to fully address a nuclear pro-
gram. It is the most effective way to re-
purpose that facility”

Support buildings,
including administrative
and research facilities

Checkpoint

Tehran,
*Fordo site

IRAN
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El ataque aéreo sobre Fordow: como Estados Unidos
ha alcanzado la instalacion nuclear subterranea de Iran

Solo un bombardero B-2 puede transportar hasta dos GBU-57, una bomba de 13,6 toneladas
disenada para perforar decenas de metros de hormigdn y roca. Este es el recorrido de
su lanzamiento hasta impactar en el complejo de Fordow

El B-2: un avion furtivo y letal

= El bombardero estratégico
Enveraadura | B-2 Spirit es el unico avion

J Y de la Fuerza Aérea de EE. UU.
capaz de transportar la GBU-57.

Longitud |

21m Il —

Carga maxima Tripulacion

80 bombas JDAM 2 personas
16 bombas B-83
2 bombas GBU-57



Es capaz de penetrar
defensas aéreas sofisticadas
sin ser detectado. Gracias a
su diseno furtivo, tiene una
firma de radar de solo

0,1 m?, lo que le permite
eludir las defensas aéreas
mas sofisticadas.

'
'

Una bomba para
romper montanas

La GBU-57/B es una bomba
de 13,6 toneladas disefiada
especificamente para destruir
instalaciones subterraneas.
Tiene una carga explosiva

de 2.300 kilogramos.

Puede atravesar hasta
60 metros de material
0 40 metros de roca
de dureza media.

La bomba puede
programarse para
detonar a distintas
profundidades.
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/_ retractiles
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7.5
metros

Fordow: el objetivo

Fordow esta excavado en
el interior de una montafia,
aunos 100 km. al sur de
Teheran.

La central nuclear,
profundamente
enterrada (entre 80 y
110 metros bajo tierra),
alberga centrifugadoras
que permiten
enriquecer uranio.

40
metros

Se cree que la instalacién
de enriquecimiento de
Fordow estd de 18

a 27 metros mas abajo.
Equivale a un edificio

de unas 22 plantas.

Una sola bomba no
bastaria para alcanzar
la instalacion

de enriquecimiento.

60
metros

Alcance,
en profundidad
de otras bombas
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