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What is formal theory?
• Remarkable tradition in UK - still going strong! US/UK dominant in formal theory. 

• Distributed in many centres around the UK - (not well suited to CDT style 
funding) 

• Formal quantum field theory (QFT) 

• Techniques to move beyond Feynman diagrams 

• Strong coupling; cf. QCD 

• String theory - closely linked to gravity and QFT  

• Quantum gravity ( - formal cosmology), Theory of Everything 

• Diversification; links to heavy ions and phenomenology (also  mathematics 
and condensed matter)



String theory        QFT
• Holography (AdS-CFT) - profound 

link between field theory and 
gravity 

• Developments in understanding 
- ‘higher spin gravity’ 

• Applications: eg. ALICE physics 

• Quantum gravity 

• Progress: quantum black hole 
evaporation - firewalls, micro 
state counting

• Conformal symmetry in 
dimensions > 1+1 

• Bootstrap 

• Supersymmetry 

• Localization - reduce a 
QFT to a QM or even better 



Esteem
• International esteem - the community is world leading 

• eg. numerous ERC grants - starting, consolidator and advanced (eg. group 
at IC has 2) - BUT these are highly localised in both space and time! 

• International review organised by EPSRC in 2011: 

• “The UK continues to have world-class research programmes in several of 
the more mathematical areas of theoretical physics, including general 
relativity, cosmology, string theory…” 

• Mathematical physics was subsequently cut from EPSRC, and remains 
largely unfunded. Key concern - this area falls between the cracks 

• Worth remembering social impact of theory - 2 major international films 
(Hawking and Interstellar) 

• This is a field that inspires the next generation.



Funding status
• Over the past 10 years universities have hired in theory (not just formal) - 

the community has expanded.  

• BUT there have been deep and systematic funding cuts overall in formal 
theory, and cuts relative to other STFC areas eg. RA support in CG’s 
40%->30% from 2008 - 2013 - see S. Hands talk at Town meeting ‘14 

• Current funding stream - CG13
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Grants Round Average Ac 
fEC (for non-
zero posts) 

Maximum 
Ac fEC 

Total non-
zero Ac posts 
funded 

Total Ac 
posts 
unfunded 

Unfunded Ac 
posts as % of 
total requested 
posts 

NPGP 2011 15% 20% 44 8 15 

PPGP(T) 2011 14% 20% 146 16 10 

PPGP(T) 2013 16% 20% 162 23 12 

PPGP(E) 2012 17% 23% 167 14 8 

AGP 2011 17% 30% 150 95 39 

AGP 2012 15% 30% 137 91 40 

AGP 2013 18% 30% 117 48 29 

 

 The average academic fEC award across the panels is fairly consistent, at 14 53.
– 18%. The maximum academic fEC award is also within a fairly narrow band of 20 – 
30% across all panels. The main difference is in the proportion of posts that are 
funded. The AGP has a greater proportion of academic posts that are unfunded, at 
29 – 40% of the total requested posts, compared with 8 – 15% for the other panels. 
Possible consequences were that unfunded academics could be required to take on 
more teaching and administrative duties; it could lower their status within their 
university; it could damage morale; and it could be an issue with the quota 
studentship algorithm. The latter is becoming less of a problem as the algorithm has 
changed.  

 However, as stated above, AGP is modifying its approach to take more of an 54.
overview of individual contributions at the funding borderline, so it is likely that this 
will affect future AGP figures. 

Recommendation 3: The Review Panel agrees that the wide variation in contribution 
to a CG justifies differences in the distributions of applicant fEC levels, and the 
mechanisms for determining it. The Review Panel notes that the proportion of fEC-
unfunded academics in Astronomy is higher than in other PPAN disciplines and 
suggests that the recommended levels of fEC award should include a component 
reflecting the total contribution of an applicant to a CG. The Review Panel notes that 
AGP already has plans along these lines. 

 The RA awards per funded academic for each grants round are shown below. 55.
The PPGP(T) figures are significantly lower than the others and the PPGP(E) figures 
are higher as it has a broader definition of RA posts compared to the other panels. 
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Grants Round Total non-zero 
Ac posts funded 

RAs funded (average FTE 
over 3 year period) 

RAs / 
funded Ac 

NPGP 2011 44 19 0.42 

PPGP(T) 2011 146 29 0.20 

PPGP(T) 2013 162 28 0.17 

PPGP(E) 2012 167 116 0.69 

AGP 2011 150 77 0.51 

AGP 2012 137 71 0.51 

AGP 2013 117 68 0.58 

 

Briefings on Pathways to Impact documents 

 A representative from the Public Engagement/Innovations teams attended the 56.
initial AGP grants round meeting to brief the AGP on what is needed for Pathways to 
Impact documents (within which grant applicants have to outline their plans for 
outreach and knowledge exchange activities). The AGP found the briefing very 
useful and the Public Engagement and Innovations teams felt it would be beneficial 
to extend the briefings to the other grant panels. 

Recommendation 4: The Review Panel recommends that all grants panels should be 
briefed at the start of grants rounds by the Public Engagement/Innovations teams on 
what is required for Pathways to Impact documents with regard to public 
engagement and knowledge exchange. 

4.3. Any adverse or unexpected consequences 

 This section details the main concerns regarding CGs raised during the 57.
review consultation period. Not all are necessarily implementation issues; some 
could have been concerns if STFC still had rolling and standard grants or been 
influenced by other factors such as the financial climate. As disentangling these 
would be complicated, all major concerns are listed for completeness (but in no 
particular order). 
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Outlook
• Formal theory is a very exciting area - many rapidly moving 

new areas, as well as continual progress in basic questions. 

• The UK community is world-leading. 

• We are producing great work, but there is definitely capacity 
to do better, as current funding is minimal.  

• Further cuts will definitely cause long term damage - for 
example, mathematical physics is currently suffering. 

• Would we want a situation where a future Einstein or 
Hawking were not funded?


