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All too often in the real world, peace is an extension of war by other means. This is certainly 

the case with the P5+1 negotiations with Iran. The negotiations only have taken place 

because Iran faced sanctions and the equivalent of economic warfare. There is no evidence 

as yet that any agreement is going to bring a broader détente, and every aspect of the 

negotiations has so far left unresolved questions about the nature of Iran’s nuclear programs, 

created new debates over trade-offs in Iran’s efforts in return for easing sanctions, and 

involved a continuing propaganda and political battles between Iran and the members of 

the P5+1.  

At least in the near term, even the best outcome will have no impact on the massive 

conventional arms race in the Gulf, Iran’s buildup of its missile and asymmetric warfare 

forces, or Iran’s efforts to increase its military and strategic influence in Bahrain, Iraq, 

Lebanon, Syria, and Yemen. If anything, the negotiations have created new fears and 

concerns among the Arab Gulf states and Iran’s neighbors while the competition between 

Iran and the Southern Gulf states for influence over Iraq and Yemen has steadily intensified. 

Détente may come at some point in the future, but any nuclear agreement that does finally 

emerge will be the result of an adversarial relationship, and one that is unlikely to have any 

predictable ending after an agreement is signed.  Signing is also only the start of what 

normally is a long period of arguments over the exact terms of the agreement and over how 

it should be implemented, and a competition to find ways to obtain an advantage in 

exploiting it.  

Arms control is a process, not an event. Actually implementing an agreement will involve 

a list of questions and issues, clarifications, and efforts to push the agreement to one side’s 

advantage that will go on for years. Like peace, arms control can be an extension of war 

by other means and often proves to be a serious of ongoing political and technical battles. 

Things will not be eased by the internal tensions within each side. Members of Iran’s ruling 

“revolutionary” elite have aired public arguments between various factions over virtually 

every aspect of the negotiations, over dealing with the US, and the over the future of Iran’s 

nuclear power program. The Obama Administration and Republican majority in the 

Congress, and liberals and conservatives, have held equally public debates, and the 

President has publically feuded with the Prime Minister of Israel. Debates have surfaced 

between the US and key Arab allies like Saudi Arabia, as well as within the P5+1. As is 

often the case with arms control, the future of the agreement may depend at least as much 

on its politics as its merits. 

Four Key Criteria and Tests

That said, the question still arises as to how it should be judged on the basis of its actual 

merits. There are four broad criteria for judging such an agreement.  
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1. Compromises and trade-offs are the price of negotiations but they must still must be judged by

their relative success. There rarely is any chance of negotiating an agreement where one side

decisively wins. Agreements are the product of trade-offs and compromises and the key is not

winning a zero sum game, but emerging with more advantages from the best agreement one can

actually negotiate than not having an agreement at all.

Accordingly, one key criterion is to judge the value of a negotiated compromise relative to the

alternatives, not some one-sided view of the perfect agreement.

2. A static agreement is unworkable, but there must be clear procedures for change and

clarification. Second, no real world agreement can ever live in a world where the negotiators can

look 10 to 15 years in the future – or usually even 10 to 15 months – and predict all the important

changes that will take place in politics, other security issues, technology, and tactics. Arms control

either evolves or fails. The arms control process adapts and is revised, or becomes too rigid and

ceases to be effective.

This makes it critical to have a well-defined set of reviews, to spell out the conditions for making

revisions or changes, and have some agreed forum to decide on how to clarify and revisions the

agreement – as well as a clear process for notification and warning if one side chooses to end the

agreement

3. Adversarial agreements need to be fully verified. If they are not, they are an invitation to cheat and

deceive. In this case, the P5+1 side can scarcely conceal any failure to lift sanctions or honor the

civil side of the agreement. Iran has long demonstrated, however, that it can and does conceal and

lie.

As a result, it is not enough to simply give the International Atomic Energy Agency (IAEA)

challenge and rapid inspection rights under the revised protocols the negotiators are debating. They

have to have full mobility throughout the country and right to inspect any site they want – not some

restricted list that makes cheating possible.

Equally important, the members of the P+1 as well as outside powers have to commit to providing

the IAEA with intelligence data and warning since it and the UN lack intelligence collection

capability, and request IAEA action and inspection. Iran, in turn, should have the explicit right to

challenge any failure to comply on the part of the P5+1 states.

4. Adversarial agreements need to be enforceable. Iran has a simple enforcement option if the P5+1

does not meet the requirements of any agreement: It can resume its nuclear weapons program. The

P5+1, UN, and IAEA do not have that option.

Credible enforcement requires an agreement that Iran’s failure to comply with lead to an immediate

resumption of sanctions if it is found to be in violation, and the military option should be on the

table.

Enrichment Issues

An agreement also needs to be judged, however, on the basis of its technical merits. 

Enrichment issues are important, and any negotiable agreement is likely to be based on 

some set of compromises. Accordingly, this means an explicit analysis of the trade-offs 

between agreement and non-agreement relating to Iran’s various nuclear enrichment efforts 

and its ability to acquire fissile material. These issues include potential limits, controls, and 

inspection arrangements dealing with  

 The number of centrifuges,

 The development of more advanced centrifuges,

 The level of Uranium enrichment and the size of Iran’s stockpiles,

 The potential use of the new reactor at Arak to produce Plutonium,
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 How soon Iran could use any of these to get enough material to produce a nuclear device,  

 The extent to which any agreement dealing with all of these issues is enforceable,  

 How long an agreement will be in force, and 

 The incentives to Iran for reaching an agreement, especially the extent to which UN, US, and 

EU sanctions will be lifted, and the timing of such action. 

One critical technical issue will be how soon Iran could acquire enough fissile material to 

make a crude nuclear device once the agreement is in force. The importance of the one 

fissile event, one time, criteria, however, should not be exaggerated.  

Iran lives in a world where Israel is a mature nuclear power that can already pose an 

“existential” threat to Iran. The same is true of Pakistan. The US has already tentatively 

offered “extended deterrence,” and the Arab Gulf states a might turn to a state like Pakistan 

for weapons. 

Looking Beyond Enrichment and Plutonium 

The key goal of the agreement should be to ensure that Iran cannot acquire a meaningful 

nuclear weapons capability and inventory before other nations can react, and to limit the 

prospect of a nuclear arms race to the level that removes the near term-incentives for other 

regional states to seek nuclear weapons in ways that could reshape the military balance.  

Far too much of the public debate over possible agreements has so far focused on the 

narrow issue of how quickly Iran could reach an initial “break out” point by acquiring some 

form of fissile device, rather than its ability to actually produce and deploy nuclear weapons. 

In some studies and critiques, this focus has been so limited that it only dealt with how 

soon Iran could get enough fissile material to produce one major fissile event, and not 

Iran’s ability to actually produce a meaningful amount of nuclear bombs and missile 

warheads. 

It is equally important – if not more so – to focus on how an agreement affects Iran’s ability 

assemble a meaningful nuclear force, what that force would look like, whether it would 

trigger preventive strikes against it, and how the Arab Gulf states, Israel, the US, and Iran’s 

other neighbors would react. One weapon does not make a nation a nuclear power, 

particularly an untested device 

The primary test of an agreement should not be whether it rolls Iranian enrichment 

technology back to zero, but how well it can prevent Iran from actually producing and 

deploying nuclear weapons. Any agreement that convincingly keeps Iran from building 

and deploying nuclear weapons will meet the security needs of the Gulf states, other 

regional powers, and the US and other members of the P5+1.  

An agreement – or continuing negotiation process that delays Iranian enrichment activity 

but allows Iran to conduct centrifuge development, plutonium reactor development, and/or 

complete the design of a nuclear weapon may delay Iran in some ways but allow to make 

major progress in others.  
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Iran’s Progress to Date and Its Future Paths to a Bomb 

This, however, raises a key question that the recent negotiations have never publically 

addressed: How close Iran really is to developing, producing, and deploying nuclear 

weapons and a nuclear force.  

It means looking beyond enrichment and examining any proposed agreement in terms of 

how far Iran has moved towards a bomb, whether it would need to carry out a major fissile 

test or tests, how much covert research and development activity it still needs, and how 

well the US and its allies can detect such actions and future covert fissile material 

production efforts in the future – all key considerations in judging IAEA inspection and 

verification capabilities as well. 

It means looking beyond the issue of fissile material and considering whether the US and 

its allies would have the reaction time to use preventive strikes, create new defenses, and/or 

create a suitable deterrent. 

It also means being able to assess an agreement from some public basis for understanding 

how far has Iran gotten in nuclear weapons design, how much necessary development work 

could it covertly do in spite of any agreement, and what is the US estimate of how long 

Iran would need to develop and deploy nuclear weapons versus simply produce fissile 

material? 

Key IAEA Findings on Iran’s Nuclear Weapons Efforts 

These are scarcely theoretical issues. In fact, they are key areas where the public discussion 

of an agreement have so far failed to clarify what is and is not known about Iran’s nuclear 

efforts, and how far Iran has moved towards the capability to design, assemble, and test a 

functioning nuclear weapon – as distinguished from simply produce some form of nuclear 

explosion in a test bed device.  

They also represent areas where Iran has repeatedly failed to comply with past UN and the 

IAEA resolutions and requests.  The military annex to a key IAEA report issued on 

November 8, 2011 raised critical questions about Iran’s past weapons-related efforts that 

Iran has so far refused to address, and remains the best summary of the issued involved – 

issues that were largely ignored in the public negotiations over a possible arms control 

agreement.  

This IAEA report was entitled Implementation of the NPT Safeguards Agreement and 

relevant provisions of Security Council resolutions in the Islamic Republic of Iran. Its 

weapons annex summarized the key issues surrounding Iran’s actual efforts to develop a 

nuclear weapon – issues that have never really formally surfaced in the public discussion 

of the P5+1 and Iran negotiations.1  

In summary, the IAEA November 2011 report, 2

 Describes Iran’s lack of cooperation with the IAEA regarding heavy water at the Iran Nuclear 

Research Reactor (IR-40) at Arak. Although the Agency was allowed access to the site on October 

17, 2011, it has not been permitted access since then. According to Iran, operation of the IR-40 

reactor is due to commence by the end of 2013. Although the Agency has not been permitted access 

to the Heavy Water Production Plant (HWPP) since August 17, 2011, satellite imagery has indicated 

that the HWPP appears to be in operation. Lastly, to date Iran has not allowed the Agency access to 

the heavy water stored at the Uranium Conversion Facility (UCF) to take samples. 
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 Provides a description of the IAEA’s knowledge of the Uranium Conversion Facility (UCF) as of 

October 18, 2011. It reflects that Iran is continuing enrichment and heavy water production at the 

site in contravention of international demands and regulations. It indicates that as of October 18, 

2011, the Agency observed the ongoing installation of the process equipment for the conversion of 

UF6 (uranium hexafluoride) enriched to 20% into U3O8 (triuranium octoxide). 

 Provides an introduction and summary of the possible military dimensions of Iran’s nuclear 

program. Importantly, it indicates that Iran has not engaged the IAEA substantively 

regarding the military dimensions of its program since August 2008, and it stresses the 

following: 

 Efforts, some successful, to procure nuclear related and dual-use equipment and materials 

by military-related individuals and entities. 

 Efforts to develop undeclared pathways for the production of nuclear material. 

 The acquisition of nuclear weapons development information and the documentation from 

a clandestine nuclear supply network. 

 Work on the development of indigenous nuclear weapon design, including the testing of 

components. 

The report also stated that the Agency had “serious concerns regarding possible military 

dimensions to Iran’s nuclear program.” It: 3 

 Provides a historical overview of the possible military dimensions of Iran’s nuclear program. It 

reveals that the IAEA discovered that Iran’s program has roots going back nearly 40 years, and that 

it has had ongoing undeclared R&D program for nuclear testing, experimentation, uranium 

conversion, enrichment, fabrication, and irradiation activities, including the separation of plutonium. 

Moreover, it reports that Iran admitted to engaging in undeclared activities at clandestine locations, 

and procured nuclear material via a clandestine supply network. 

 Reflects what the IAEA believes to be the structure of Iran’s nuclear production, which is thought 

to involve the participation of a number of research centers, government bodies, universities, and 

committees, all of which operate under the Ministry of Defense Armed Forces Logistics (MODAFL).  

Moreover, it indicates that the program’s nuclear activity was consolidated under the AMAD Plan 

in the late 1990s and early 2000s, although it was halted in 2003. 

 Provides the IAEA’s knowledge of Iran’s nuclear procurement activities relevant to nuclear 

weapons production, many of which were allegedly undertaken by private front companies. For 

instance, Kimia Maadan, a private Iranian company, was a company for chemical engineering 

operations under the AMAD Plan, while also being used to help with procurement for the Atomic 

Energy Organization of Iran (AEOI). 

Among the equipment procured relevant to nuclear weapons production include high-speed 

electronic switches and spark gaps (useful for triggering and firing detonators); high-speed cameras 

(useful in experimental diagnostics); neutron sources (useful for calibrating neutron measuring 

equipment); radiation detection and measuring equipment (useful in a nuclear material production 

environment); and training courses on topics relevant to nuclear explosives development (such as 

neutron cross section calculations and shock wave interactions/hydrodynamics). 

 Describes the IAEA’s knowledge of Iran’s attempts to acquire nuclear material relevant to nuclear 

weapons production. It also emphasizes that Iran only declared a number of facilities once the IAEA 

was made aware of their existence by sources other than Iran. Taken with Iran’s additional past 

efforts to conceal nuclear activity, this reality creates more concern about the possible existence of 

further undeclared nuclear facilities, material, and activities in Iran. 

 Provides the IAEA’s analysis of Iran’s alleged ongoing efforts to acquire nuclear components for 

use in an explosive device. It reiterates that Iran received documents that describe the processes for 

the conversion of uranium compounds into uranium metal and the production of hemispherical 

enriched uranium metallic components, which are integral in the production of a rudimentary fission 
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device.  Additionally, the Agency indicates that during a 2007 interview with a member of Iran’s 

clandestine supply network, it was told that Iran had been provided with nuclear explosive design 

information.  Lastly, this portion of the report stresses that the Agency is concerned that Iran may 

have obtained more advanced design information than the information identified in 2004. 

 Discusses the IAEA’s knowledge of Iran’s R&D into and acquisition of “safe, fast-acting detonators, 

and equipment suitable for firing the detonators,” an integral component to constructing an 

implosion type nuclear device. It indicates that the Agency discovered that Iran had developed fast-

functioning detonators known as “exploding bridgewire detonators” (EBWs) during the period 

2002-2003 as safe alternatives to previous detonator technology it had developed.  Moreover, in 

2008, Iran told the Agency that before the period 2002-2004, it had already achieved EBW 

technology. It also provided the Agency with a short, undated document in Persian, which was 

understood to be the specifications for a detonator development program, and a document from a 

foreign source that showed the example of a civilian application in which detonators fired 

simultaneously. Iran, however, has not explained its own need or application for such detonators. 

 Describes development of a multipoint initiation system, which is used to reshape the detonation 

wave into a converging smooth implosion to ensure uniform compression of the core fissile material 

to supercritical density. As such, it is a vital component of a fission weapon. According to the 

Agency, Iran has had access to information on the design concept of a multipoint initiation system 

that can be used to initiate a high explosive charge over its surface effectively and simultaneously. 

This information was reportedly supplied to the IAEA by a Member State. 

 Discusses Iran’s efforts to evaluate the theoretical design of an implosion device using computer 

simulations, as well as high explosive tests referred to as “hydrodynamic experiments” in which 

fissile and nuclear components may be replaced with surrogate materials.  According to information 

provided, Iran has manufactured simulated nuclear explosive components using high-density 

materials such as tungsten. Such experiments have also been linked to experiments involving the 

use of high-speed diagnostic equipment, including flash X-ray, to monitor the symmetry of the 

compressive shock of the simulated core of an explosive device. Such experiments would have little, 

if any, civilian application, and represent a serious source of concern regarding the potential 

weaponization of Iran’s nuclear program. 

 Provides an overview of the IAEA’s knowledge of Iran’s studies that focus on modeling of spheres, 

components, and neutronic behavior indicating investigation into a nuclear warhead. Moreover, the 

Agency has acquired information that indicates Iran has conducted studies and done calculations 

relating to the state of criticality of a solid sphere of uranium being compressed by high explosives.  

Such efforts provide an additional indication of the potential weaponization of Iran’s nuclear 

program. 

 Discusses Iran’s research and development into neutron initiators, which, “if placed in the center of 

a nuclear core of an implosion type nuclear device and compressed, could produce a burst of 

neutrons suitable for initiating a fission chain reaction.” Iran has yet to explain its objectives and 

capabilities in this field. 

 Discusses what the IAEA perceives as Iran’s efforts to “have planned and undertaken preparatory 

experimentation which would be useful were Iran to carry out a test of a nuclear explosive device.” 

It also indicates that these efforts directly reflect those undertaken by declared nuclear-weapon states.  

These indicators could perhaps point to a potential Iranian nuclear weapons test in the future. 

 Reflects what the IAEA perceives as a structured Iranian program to carry out “engineering studies 

to examine how to integrate a new spherical payload into the existing payload chamber which would 

be mounted in the re-entry vehicle of the Shahab 3 missile.” Such explorations into warhead 

development provide a key indicator that Iran’s program is military in nature. 

 Describes Iran’s efforts at developing “a prototype firing system that would enable the payload [a 

nuclear warhead on a Shahab 3 missile] to explode both in the air above a target, or upon impact of 

the re-entry vehicle with the ground.” It presents further indication that Iran is at least considering 

the possibility of installing nuclear warheads on its existing arsenal of Shahab 3 missiles. 
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 Provides an overview of the different bodies and projects that constitute the Iranian nuclear program. 

 Provides an analysis of the likely payload of an Iranian missile, given the above indicators. It shows 

that Iran’s R&D into its ballistic missile and nuclear programs reflect a probable effort to develop 

both nuclear warheads and an effective delivery vehicle thereof. 

 The IAEA report also provides insight into the foreign sources that supplied Iran with nuclear 

equipment and technical know-how. One of these sources was referred as a “clandestine nuclear 

supply network,” purported to be the now-disbanded A.Q. Khan network.  According to the report, 

Iran admittedly had contact with the network in the late 1980s and early 1990s. The document also 

asserts that this network supplied Iran with technical know-how regarding the production of neutron 

initiators and spherical hemispherical enriched uranium metallic component, neither of which have 

any real civilian application. 

Weapons Design Data 

Apologists for Iran sometimes ignore the fact that the IAEA reported that Iran did admit to 

having received a 15-page document that provided detailed instructions for the construction 

of components critical to building a nuclear device. This document, known as the “uranium 

metal document” was also provided to Libya, and is known to have been part of a larger 

package of information that includes elements of a nuclear explosive design.113 Given the 

circumstances surrounding Iran’s acquisition of the document as well as the well-known 

role the A.Q. Khan network played in jump-starting nuclear weapons programs in Pakistan, 

Libya, and North Korea, it remains doubtful that Iran’s program is purely peaceful. 

The IAEA’s report of November 8, 2011 also stated that there were, “…strong indications 

that the development by Iran of the high explosives initiation system, and its development 

of the high speed diagnostic configuration used to monitor related experiments, were 

assisted by the work of a foreign expert who was not only knowledgeable in these 

technologies, but who, a Member State has informed the Agency, worked for much of his 

career with this technology in the nuclear weapon program of the country of his origin.” 4 

 

The Institute for Science and International Security (ISIS) later identified this individual as 

former Soviet weapons engineer Vyacheslav Danilenko. According to the IAEA, 

Danilenko worked in Iran from 1996 to 2002, returning to Russia in 2002 5 
 Moreover, 

given the small size and sophistication of a multipoint initiation system the IAEA observed 

in Iran in 2004, it was likely to have been developed using Danilenko’s expertise as a 

springboard. 6 Iran’s strides in detonator technology are, in all likelihood, the result of 

Danilenko’s technical expertise. 

No Progress in the Course of the Arms Control Negotiations 

It has now been more than four years since the IAEA issued this report, but the IAEA did 

report in February 2015 that it had not received any serious clarification from Iran, or any 

meaningful updates from member countries that allowed it to fully update its military annex 

-- aside from data on a possible weapons simulation text site at Parchin  

On November 7, 2014 – some three weeks from the deadline set for negotiating a 

comprehensive agreement between the P5+1 and Iran, the Director General of the IAEA 

was forced to issue a report on the Implementation of the NPT Safeguards Agreement and 

Relevant Provisions of the Security Council Resolutions in the Republic of Iran that stated 

that, “Iran has not provided any explanations that enable the Agency to clarify the 
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outstanding practical measures, nor has it proposed any new practical measures in the next 

step of the framework of cooperation.”7 

Iran did not provide data on key weapons-related issues like its work on the initiation of 

high explosives that could be used in an implosion weapon or neutron transport calculations. 

The section on “Possible Military Dimensions” noted that in spite of the fact the IAEA had 

acquired some additional information since 2011 showing that Iran had a weapons program 

and/or weapons related activities – such as Iranian activity at Parchin – “In February 2012, 

Iran dismissed the Agency’s concerns largely on the grounds that Iran considered them to 

be based on unfounded allegations.” In August 2014, Iran again stated that, most of the 

issues (were) mere allegations and do not merit consideration.” 

As of March 2015, Iran had done nothing to refute or explain its actions relating to a 

weapons program or weapons related research and development, to set the stage for 

complying with this aspect of a permanent agreement, setting the stage for meaningful 

inspection, and providing a clear indication of how close it is to a working weapons design 

and planning for the actual deployment of nuclear weapons on its missile and aircraft. 

While Iran’s weapons development efforts are only one part of providing the necessary 

reaction time, they are clearly the area where the least is known at any public level, where 

Iran has done the least to comply, and where major questions remain as to whether any 

agreement could keep Iran from running a covert research and development and planning 

effort short of serious and clearly detectable fissile event. 
Uncertain and Non-Reporting by the US on the Level of Iranian 

Progress: No News is No News 

The US has done almost nothing at the official level to set the stage for understanding 

Iran’s progress and evaluating what is a critical aspect of any arms control agreement – as 

well as the ability to assess the consequences of a non-agreement. Previous Administrations 

had long since cancelled the annual Department of Defenses unclassified summary of 

international proliferation activity, and had not reported regularly on Iranian missile 

development or the extent to which Iran’s long range missile problem is dependent on 

nuclear warheads because of its inaccuracy and reliability problems.   

The most the US government has ever done to address Iran’s progress in its weapons 

program is to issue an unclassified nine-page summary of a National Intelligence Estimate 

on Iran: Nuclear Intentions and Capabilities on November 7, 2007.  

That document was issued under the Bush Administration and concluded that,8 

 We judge with high confidence that in fall 2003, Tehran halted its nuclear weapons program; we 

also assess with moderate-to-high confidence that Tehran at a minimum is keeping open the 

option to develop nuclear weapons.  

 We judge with high confidence that the halt, and Tehran’s announcement of its decision to 

suspend its declared uranium enrichment program and sign an Additional Protocol to its Nuclear 

Non-Proliferation Treaty Safeguards Agreement, was directed primarily in response to increasing 

international scrutiny and pressure resulting from exposure of Iran’s previously undeclared nuclear 

work.  

 We assess with high confidence that until fall 2003, Iranian military entities were working under 

government direction to develop nuclear weapons.  
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 We judge with high confidence that the halt lasted at least several years. (Because of intelligence 

gaps discussed elsewhere in this Estimate, however, DOE and the NIC assess with only moderate 

confidence that the halt to those activities represents a halt to Iran's entire nuclear weapons 

program.)  

 We assess with moderate confidence Tehran had not restarted its nuclear weapons program as of 

mid-2007, but we do not know whether it currently intends to develop nuclear weapons.  

 We continue to assess with moderate-to-high confidence that Iran does not currently have a 

nuclear weapon.  

 Tehran’s decision to halt its nuclear weapons program suggests it is less determined to develop 

nuclear weapons than we have been judging since 2005. Our assessment that the program 

probably was halted primarily in response to international pressure suggests Iran may be more 

vulnerable to influence on the issue than we judged previously. 

The US government has never issue a public document that update this limited analysis. 

The most it has done is to have the Director of National Intelligence (DNI) issue an annual 

public summary of threats to US national security that provides some broad conclusions 

about Iran’s efforts.  

The 2013 report stated that,9 

We assess Iran is developing nuclear capabilities to enhance its security, prestige, and regional 

influence and give it the ability to develop nuclear weapons, should a decision be made to do so. 

We do not know if Iran will eventually decide to build nuclear weapons. 

Tehran has developed technical expertise in a number of areas—including uranium enrichment, 

nuclear reactors, and ballistic missiles—from which it could draw if it decided to build missile-

deliverable nuclear weapons. These technical advancements strengthen our assessment that Iran has 

the scientific, technical, and industrial capacity to eventually produce nuclear weapons. This makes 

the central issue its political will to do so. 

Of particular note, Iran has made progress during the past year that better positions it to produce 

weapons-grade uranium (WGU) using its declared facilities and uranium stockpiles, should it 

choose to do so. Despite this progress, we assess Iran could not divert safeguarded material and 

produce a weapon-worth of WGU before this activity is discovered. 

We judge Iran’s nuclear decision-making is guided by a cost-benefit approach, which offers the 

international community opportunities to influence Tehran. Iranian leaders undoubtedly consider 

Iran’s security, prestige and influence, as well as the international political and security environment, 

when making decisions about its nuclear program. In this context, we judge that Iran is trying to 

balance conflicting objectives. It wants to advance its nuclear and missile capabilities and avoid 

severe repercussions—such as a military strike or regime threatening sanctions. 

We judge Iran would likely choose a ballistic missile as its preferred method of delivering a nuclear 

weapon, if one is ever fielded. Iran’s ballistic missiles are capable of delivering WMD. In addition, 

Iran has demonstrated an ability to launch small satellites, and we grow increasingly concerned that 

these technical steps—along with a regime hostile toward the United States and our allies—provide 

Tehran with the means and motivation to develop larger space-launch vehicles and longer-range 

missiles, including an intercontinental ballistic missile (ICBM). 

Iran already has the largest inventory of ballistic missiles in the Middle East, and it is expanding the 

scale, reach, and sophistication of its ballistic missile arsenal. Iran’s growing ballistic missile 

inventory and its domestic production of anti-ship cruise missiles (ASCM) and development of its 

first long-range land attack cruise missile provide capabilities to enhance its power projection. 

Tehran views its conventionally armed missiles as an integral part of its strategy to deter—and if 
necessary retaliate against—forces in the region, including US forces. 
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The 2014 statement did not provide further data on Iran’s research and development 

activity and progress in a nuclear weapons design. It did state, however, that,10 

We continue to assess that Iran’s overarching strategic goals of enhancing its security, prestige, and 

regional influence have led it to pursue capabilities to meet its civilian goals and give it the ability 

to build missile-deliverable nuclear weapons, if it chooses to do so. At the same time, Iran’s 

perceived need for economic relief has led it to make concessions on its nuclear program through 

the 24 November 2013 

Joint Plan of Action with the P5+1 countries and the European Union (EU). In this context, we judge 

that Iran is trying to balance conflicting objectives. It wants to improve its nuclear and missile 

capabilities while avoiding severe repercussions—such as a military strike or regime-threatening 

sanctions. We do not know if Iran will eventually decide to build nuclear weapons. 

Tehran has made technical progress in a number of areas—including uranium enrichment, nuclear 

reactors, and ballistic missiles—from which it could draw if it decided to build missile-deliverable 

nuclear weapons. These technical advancements strengthen our assessment that Iran has the 

scientific, technical, and industrial capacity to eventually produce nuclear weapons. This makes the 

central issue its political will to do so. 

Of particular note, Iran has made progress during the past year by installing additional centrifuges 

at the Fuel Enrichment Plant, developing advanced centrifuge designs, and stockpiling more low-

enriched uranium hexafluoride (LEUF6). These improvements have better positioned Iran to 

produce weapons grade uranium (WGU) using its declared facilities and uranium stockpiles, if it 

chooses to do so. Despite this progress, we assess that Iran would not be able to divert safeguarded 

material and produce enough WGU for a weapon before such activity would be discovered. Iran has 

also continued to work toward starting up the IR-40 Heavy Water Research Reactor near Arak. 

We judge that Iran would choose a ballistic missile as its preferred method of delivering nuclear 

weapons, if Iran ever builds these weapons. Iran’s ballistic missiles are inherently capable of 

delivering WMD, and Iran already has the largest inventory of ballistic missiles in the Middle East. 

Iran’s progress on space launch vehicles—along with its desire to deter the United States and its 

allies—provides Tehran with the means and motivation to develop longer-range missiles, including 

an intercontinental ballistic missile (ICBM). 

We assess that if Iran fully implements the Joint Plan, it will temporarily halt the expansion of its 

enrichment program, eliminate its production and stockpile of 20-percent enriched uranium in a 

form suitable for further enrichment, and provide additional transparency into its existing and 

planned nuclear facilities. This transparency would provide earlier warning of a breakout using these 

facilities. 

Similarly, the DNI’s 2015 threat assessment statement to the Senate Armed Services 

Committee stated that,11  

We continue to assess that Iran’s overarching strategic goals of enhancing its security, prestige, and 

regional influence have led it to pursue capabilities to meet its civilian goals and give it the ability 

to build missile-deliverable nuclear weapons, if it chooses to do so. We do not know whether Iran 

will eventually decide to build nuclear weapons.  

We also continue to assess that Iran does not face any insurmountable technical barriers to producing 

a nuclear weapon, making Iran’s political will the central issue. However, Iranian implementation 

of the Joint Plan of Action (JPOA) has at least temporarily inhibited further progress in its uranium 

enrichment and plutonium production capabilities and effectively eliminated Iran’s stockpile of 20 

percent enriched uranium. The agreement has also enhanced the transparency of Iran’s nuclear 

activities, mainly through improved International Atomic Energy Agency (IAEA) access and earlier 

warning of any effort to make material for nuclear weapons using its safeguarded facilities.  

We judge that Tehran would choose ballistic missiles as its preferred method of delivering nuclear 

weapons, if it builds them. Iran’s ballistic missiles are inherently capable of delivering WMD, and 

Tehran already has the largest inventory of ballistic missiles in the Middle East. Iran’s progress on 
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space launch vehicles—along with its desire to deter the United States and its allies—provides 

Tehran with the means and motivation to develop longer-range missiles, including intercontinental 

ballistic missiles (ICBMs). 

A careful reading of these words shows that they focus on enrichment and fissile 

production, say nothing about Iran’s current level of nuclear weapons design and 

production data, say nothing about the timer it would take for Iran to deploy a meaningful 

nuclear force, and provide no basis for knowing whether the US intelligence community 

feels it can detect Iran weapons research and development activity outside the fuel cycle, 

or whether an agreement would give the IAEA a credible verification activity.  

Iran’s Weapons Break Out Capabilities  

More broadly, the US has never publically addressed the question of Iran’s real-world 

reaction time in moving from acquiring fissile material to actual weaponization and 

deployment. Some seven years after the last serious US estimate, the most the US has said 

in unclassified terms seems to be that it believes Iran has not reconstituted a large, visible 

effort.  

It has never said that Iran is not conducting covert nuclear weapons research and 

development activities under another guise, explained Iran’s calculations in creating a 

missile program that currently can only be effective with nuclear weapons, or discussed 

the problems Iran would face in any conflict in the Gulf or the rest of the region using its 

obsolete conventional forces without nuclear threat. It also has never defined its estimate 

of how quickly Iran could actually go from creating fissile material to actually having a 

weapon. 

Fissile Material Does Not Mean Weaponization 

This is critical in evaluating both an actual agreement and the risks in continuing to 

negotiate. Even actual nuclear weapons designers cannot agree on just how difficult it now 

is to design and manufacture a reliable and deployable nuclear weapon. Reports that Iran 

may have received significant design data from a number of sources, and reports by the 

IEA that Iran has been working on the design and key components for fission weapons for 

years, do not mean that Iran has detailed design data of the kind that allows it to produce 

an effective implosion weapon. Neither does it mean that it can easily move to develop a 

family of different weapons ranging from small nuclear weapons to boosted weapons that 

can be deployed on missiles or as relative light bombs.   

North Korea’s uncertain tests of fission devices -- which seem to have involved devices far 

too large for warhead weaponization -- show that getting large yields from a test device 

remains a major challenge. For new proliferators, India and Pakistan have both made 

spurious claims about the yields of their tests to disguise what seem to have been at least 

partial design failures. Even the simpler forms gun devices can present significant problems 

in terms of reliability and yield. 

The US and Iran’s neighbors may choose to assume that Iran could rapidly deploy a 

functioning nuclear weapon once it has sufficient fissile material, but such assumptions can 

exaggerate Iran’s military capabilities, and it is unclear what kind of assumptions are 

actually correct. Bomb design also involves serious safety and reliability issues, as well as 

the need to be able to predict yield, the ability to operate in spite of the stress of a missile 
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or air launch, and the ability of fusing systems to trigger the weapon at the desired height 

of burst. 

It is difficult, however, to go from standard fission implosion weapons to boosted weapons 

that have much higher yields, potentially raising the explosive force from a purely fissile 

20-kiloton weapon to boosted weapons with yield of 100 kilotons or more. These involve 

key design issues, which include the problems involved in handling tritium and deuterium 

or solid lithium deuteride-tritide, and the fact that such designs are normally associated 

with plutonium weapons, not the uranium-based weapons that Iran would construct if it 

were successful in building a weapon. 

How Much is Enough 

Much of the unclassified analysis of how soon Iran could get a weapon is tied to weapons 

and warhead design issues.  Many tacitly assume that Iran could assemble a gun device or 

even nuclear missile warheads without any practical testing or even a fissile event. They 

also fail to state the assumptions made regarding the amount of material needed per weapon, 

and the major uncertainties involved.  

Such estimates also tend to focus on one estimate of the necessary fissile material without 

noting the uncertainties in any nominal estimate or the variation by weapons design. 

Unclassified estimates made in an article on nuclear weapons design by the Federation of 

American Scientists illustrate the scale of the uncertainties involved -- as well as some of 

the reasons effective weapons design is so difficult and uncertain without actual testing:12 

The minimum mass of fissile material that can sustain a nuclear chain reaction is called a critical 

mass and depends on the density, shape, and type of fissile material, as well as the effectiveness of 

any surrounding material (called a reflector or tamper) at reflecting neutrons back into the fissioning 

mass. Critical masses in spherical geometry for weapon-grade materials are as follows:  

                                                   Uranium-235      Plutonium-239    

Bare sphere:                                      56 kg                  11 kg   

Thick Tamper:   15 kg   5 kg   

The critical mass of compressed fissile material decreases as the inverse square of the density 

achieved. Since critical mass decreases rapidly as density increases, the implosion technique can 

make do with substantially less nuclear material than the gun-assembly method. The "Fat Man" 

atomic bomb that destroyed Nagasaki in 1945 used 6.2 kilograms of plutonium and produced an 

explosive yield of 21-23 kilotons [a 1987 reassessment of the Japanese bombings placed the yield 

at 21 Kt]. Until January 1994, the Department of Energy (DOE) estimated that 8 kilograms would 

typically be needed to make a small nuclear weapon. Subsequently, however, DOE reduced the 

estimate of the amount of plutonium needed to 4 kilograms. Some US scientists believe that 1 

kilogram of plutonium will suffice.  

….In the gun device, two pieces of fissionable material, each less than a critical mass, are brought 

together very rapidly to form a single supercritical one. This gun-type assembly may be achieved in 

a tubular device in which a high explosive is used to blow one subcritical piece of fissionable 

material from one end of the tube into another subcritical piece held at the opposite end of the tube.  

Manhattan Project scientists were so confident in the performance of the "Little Boy" uranium bomb 

that the device was not even tested before it was used. This 15-kt weapon was airdropped on 06 

August 1945 at Hiroshima, Japan. The device contained 64.1 kg of highly enriched uranium, with 

an average enrichment of 80%. The six bombs built by the Republic of South Africa were gun-

assembled and used 50kg of uranium enriched to between 80 percent and 93 percent in the isotope 

U-235.  

http://en.wikipedia.org/wiki/Tritium
http://en.wikipedia.org/wiki/Deuterium
http://en.wikipedia.org/wiki/Lithium_deuteride
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Compared with the implosion approach, this method assembles the masses relatively slowly and at 

normal densities; it is practical only with highly enriched uranium. If plutonium -— even weapon-

grade -- were used in a gun-assembly design, neutrons released from spontaneous fission of its even-

numbered isotopes would likely trigger the nuclear chain reaction too soon, resulting in a "fizzle" 

of dramatically reduced yield. 

...Because of the short time interval between spontaneous neutron emissions (and, therefore, the 

large number of background neutrons) found in plutonium because of the decay by spontaneous 

fission of the isotope Pu-240, Manhattan Project scientists devised the implosion method of 

assembly in which high explosives are arranged to form an imploding shock wave which compresses 

the fissile material to supercriticality.  

The core of fissile material that is formed into a super-critical mass by chemical high explosives 

(HE) or propellants. When the high explosive is detonated, an inwardly directed implosion wave is 

produced. This wave compresses the sphere of fissionable material. The decrease in surface to 

volume ratio of this compressed mass plus its increased density is then such as to make the mass 

supercritical. The HE is exploded by detonators timed electronically by a fuzing system, which may 

use altitude sensors or other means of control.  

The nuclear chain-reaction is normally started by an initiator that injects a burst of neutrons into the 

fissile core at an appropriate moment. The timing of the initiation of the chain reaction is important 

and must be carefully designed for the weapon to have a predictable yield. A neutron generator 

emits a burst of neutrons to initiate the chain reaction at the proper moment —- near the point of 

maximum compression in an implosion design or of full assembly in the gun-barrel design.  

A surrounding tamper may help keep the nuclear material assembled for a longer time before it 

blows itself apart, thus increasing the yield. The tamper often doubles as a neutron reflector.  

Implosion systems can be built using either Pu-239 or U-235 but the gun assembly only works for 

uranium. Implosion weapons are more difficult to build than gun weapons, but they are also more 

efficient, requiring less SNM and producing larger yields. Iraq attempted to build an implosion 

bomb using U-235. In contrast, North Korea chose to use 239 Pu produced in a nuclear reactor.  

To fission more of a given amount of fissile material, a small amount of material that can undergo 

fusion, deuterium and tritium (D-T) gas, can be placed inside the core of a fission device. Here, just 

as the fission chain reaction gets underway, the D-T gas undergoes fusion, releasing an intense burst 

of high-energy neutrons (along with a small amount of fusion energy as well) that fissions the 

surrounding material more completely. This approach, called boosting, is used in most modem 

nuclear weapons to maintain their yields while greatly decreasing their overall size and weight.  

There are many different weapons designs Iran might choose from, many different levels 

of fissile material requirements, and many different levels of associated risk. Iran might 

take the risks of producing weapons without actual testing by trusting foreign design data 

and ignoring key safety and reliability issues. It is also possible that Iran might claim it has 

nuclear weapons without actually producing them or concluding that it has them in a truly 

usable form. However, Iran has been cautious in the past about taking any steps than 

threatened the existence of its regime. It seems equally or more possible that Iran would 

never seriously weaponize without either full design details or some form of underground 

or other active testing.  

As noted earlier, the IEA has reported that Iran has had many elements of an R&D and test 

program that examines the behavior of every other aspect of weapons performance by 

setting off bomb designs without fissile material and examining the result.  The now 

dismantled facility Iran created at Parchin might well have been designed for the purpose 

of non-fissile testing on an entire weapons assembly.  
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A September 2014 report by the Institute for Science and International Security (ISIS) 

notes that activity at the Parchin facility had started again, raising concerns about Iran’s 

suspected effort to develop a nuclear weapon:13 

Recent Digital Globe satellite imagery dated August 12, 2014 shows that some activity continues 

at the Parchin site. As figure 1 shows, new construction material or debris, as well as new dirt or 

water runoff, appear in front of three buildings in the southern part of the site. Also, light 

vegetation appears to be growing at the center of the site, including on the protective berm, and the 

construction material or debris previously identified in front of the suspected test building 

remains. Finally, the dirt or water runoff and some of the possible construction material that 

appeared in previous imagery is no longer present in front of the large building in the northern part 

of the site. 

A May 2014 ISIS Imagery Brief showed several signs of external activity at the site. ISIS noted 

that possible building material and debris appeared in front of two main buildings at the site. Two 

trucks or containers had been removed from the area surrounding the suspected high explosives 

test building, while a larger object, possibly a truck or large container, appeared slightly north of 

it. Dirt or water runoff was visible in front of the northern building and three vehicles were clearly 

visible at the south entrance. 

Previously, a February 2014 ISIS Imagery Brief confirmed IAEA reporting of possible building 

material and debris appearing at the site. All of this activity followed a period of lull at the site 

(second half of 2013) in which commercial satellite imagery showed no significant visible 

alterations. 

Some experts feel that Iran might also seek to obtain additional design validation data in 

the future by using subcritical radioactive material in such a test program, a speculation 

some other experts discount on the grounds it might not produce a reliable indication of 

full scale fissile event performance. 

This makes obtaining accurate estimates of how much design data Iran actually has a 

critical issue. The UN Panel of Experts report issued in June 2014 did, however, confirm 

earlier IAEA reports, and stated that,14 

There remain areas of concern regarding the Islamic Republic of Iran’s nuclear program and its 

possible military dimensions. In its report of 20 February 2014, IAEA referred to its 2011 analysis 

of allegations that the Islamic Republic of Iran has carried out activities relevant to the development 

of a nuclear explosive device. 

 

Among the issues identified by IAEA in 2011 are concerns about “alleged studies” regarding “how 

to integrate a new spherical payload into the existing payload chamber which would be mounted in 

the re-entry vehicle of the Shahab 3 missile” 

 

…IAEA recently noted that information regarding the Islamic Republic of Iran’s development of a 

nuclear explosive device “is assessed by the Agency to be, overall, credible” and despite the 

country’s insistence that the claims are unfounded, “the Agency has obtained more information 

since November 2011 that has further corroborated the analysis contained in [the annex to the 

Director-General’s report of November 2011]”… It is not known whether the additional information 

addresses the integration of a nuclear payload on a delivery vehicle. 

As work by Michael Eisenstadt notes,15 

Iran’s weapons design choices will also be influenced by the kind of foreign assistance it has 

received in the past, and could receive in the future. This includes a Chinese weapons design that it 

may have received from the AQ Khan network (reportedly a smaller, more advanced design than 

that the latter provided to Libya); useful insights it might have gleaned from flawed plans for a firing 

set that the CIA allegedly provided Iran in order to sabotage and delay its weapons program (i.e., 

http://isis-online.org/isis-reports/detail/parchin-resolution-urgent/
http://isis-online.org/isis-reports/detail/changes-visible-at-parchin-nuclear-site/
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Operation Merlin); and assistance it may have received in designing the initiation and conventional 

explosives system for a nuclear weapon from the Russian scientist Vyacheslav Danilenko. In light 

of this history, it would be prudent to assume that Iran’s future weapons design efforts will continue 

to benefit from foreign assistance, despite best efforts by the U.S. and others to prevent it. 

This leaves any effort to assess Iran’s actual weaponization capability dependent on public 

data going back to the IAEA report in November 2011. As noted earlier, the Institute for 

Science and International Security summarized Vyacheslav Danilenko’s contributions to 

the Iranian nuclear program, and gave some technical details regarding one aspect of Iran’s 

nuclear weapons development.  

The technical details in the ISIS report give a sense of the progress that Iran was able to 

make with external assistance:16 

The IAEA obtained additional information that adds credibility to the conclusion that Danilenko 

used his technical and practical knowledge and expertise to provide assistance to Iran’s program to 

develop a suitable initiation system for a nuclear explosive device. The IAEA assessed that a 

monitoring, or diagnostic, technique described in one of his papers had a remarkable similarity to 

one that the IAEA saw in material from a member state about a hemispherical initiation and 

explosives system developed in Iran (see below).  This system is also described in the IAEA 

safeguards report as a multipoint initiation system used to start the detonation of a nuclear explosive. 

The IAEA also obtained from member states details of the design, development, and possible testing 

of what is called in IAEA information the R265 shock generator system, which is a round multipoint 

initiation system that would fit inside the payload chamber of the Shahab 3 missile tri-conic nose 

cone. This device involves a hemispherical aluminum shell with an inside radius of 265 mm and 

wall thickness of 10 mm thick. Outer channels are cut into the outer surface of the shell, each channel 

one by one millimeter, and contain explosive material. Each channel terminates in a cylindrical hole, 

5 mm in diameter, that is drilled though the shell and contains an explosive pellet. The geometrical 

pattern formed by channels and holes is arranged in quadrants on the outer hemispheric surface that 

allows a single central point of initiation and the simultaneous detonation of explosives in all the 

holes on the hemisphere. This in turn allows the simultaneous initiation of all the high explosives 

under the shell by one exploding bridgewire (EBW). If properly prepared, the R265 constitutes the 

outer part of an explosively driven implosion system for a nuclear device. The outer radius of the 

R265 system is 275 millimeters, or a diameter of 550 millimeters, less than the estimated diameter 

of about 600 millimeters available inside the payload chamber of a Shahab 3 (or the Sejjil-2 

missile).  

No credible unclassified data currently exist to show just how much outside warhead design 

data that Iran has received, and this highlights a much broader limit to any unclassified 

analysis. How much is actually known at the classified level about Iran’s access to serious 

design data, test program, and test options is obviously uncertain. What, if anything, this 

says about Iran’s plans and intentions is another issue. If – as seems likely – Iran has been 

slowly advancing a nuclear weapons program since the time of the Shah, how much have 

the US and other intelligence communities learned that they have not made public? 

Intelligence does need to protect key sources and sensitive methods, but it often uses 

security to conceal the fact that its analysis is almost all method and “guesstimate” and no 

source. 

This uncertainty regarding public versus unclassified knowledge is also critical to any real 

world success in implementing a P5+1 agreement or dealing with its failure. Any effort to 

both halt and characterize Iran’s programs will, after all, be part of an ongoing duel with 

Iranian efforts to conceal as much as possible. No unclassified analysis can really address 

this aspect of Iran’s programs. No one can do more than speculate as to what, if anything, 
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Iran has been able to conceal that is not known to either outside intelligence agencies or 

analysts of the Iranian program. 

Judging the Success or Failure of a Final Agreement with Iran 

Any meaningful arms control agreement must be based on the principle of “trust but verify” 

with 1% of the effort focused on trust and 99% focused on verification. For all the reasons 

set forth in this analysis, there is no basis for trust in any aspect of Iran’s weapons related 

activities. This will evidently be true whether an agreement is reached, whether the 

negotiations are extended, or whether the negotiations collapse.  

At present, however, a successful negotiation would mean that these aspects of an 

agreement to some kind of classified and non-public annex and focus on fissile material 

production or rely on some future level of inspection and verification with no agreed 

baseline as to how far Iran has moved towards designing and being able to produce a 

nuclear weapon.  

This makes it almost impossible to really judge the merits of a framework or full agreement 

without more data. Accepting an agreement without such information would mean going 

forward with no picture of how far Iran has already gotten, how dependent it is on visible 

actions like actual fissile or weapons tests for success, and how long Iran would need to 

develop a meaningful nuclear strike capability.  

It also would mean going forward without any serious public US assessment of how 

dependent Iran’s missile program are an deploying nuclear weapons or the extent to which 

a nuclear-armed force is critical to deterring preventive/preemptive strikes or US and Gulf 

escalation to major conventional strikes on Iran if Iran should conduct a major military 

action like using its asymmetric forces to try to bloc petroleum exports out of the Gulf. 

At the same time, the lack of such data means that many judgments based solely on Iran’s 

theoretical ability to acquire fissile material may grossly exaggerate the spend with which 

Iran can acquire a meaningful nuclear capability, and the need for preventive strikes. 

Put differently, it is time to move away from partisan bickering and focus on as many facts 

as possible, and to judge by whether an agreement creates a better or worse future than no 

agreement in strategic terms – not simply enrichments terms and a race to get to one device. 
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