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Abstract

1. Review of the DQCP and RG diagram

2. Tracing operator flow from 𝑺𝑶(𝟓) to 𝑶(𝟒)

6. Conclusion

References: 

3. Level crossing between 𝑺 and 𝑻𝟓𝟓

4. Approximate conformal symmetry

5. Operator flow from Wilson-Fisher 𝑶(𝟑) to 𝑶(𝟐) fixed point

• We present a detailed characterization of operator flows of the DQCP from SO(5) to O(4). 

• We identify a novel avoided level crossing phenomenon of the O(4) operators in energy spectrum. 

Fuzzy sphere regularization of non-linear sigma model:

Rescale the energy spectrum:

Integer level between primaries and descendants

Original proposal: direct continuous transition between two symmetry breaking phase.

Apart from large N case, various works support the DQCP falls into pseudo-critical region

• Is a hypothetical O(4)-symmetric fixed point plausible, which was previously 
endorsed by the duality? 

• Does the O(4) DQCP share the same physics with SO(5) case? 

By reducing symmetry, the SO(5) primaries split and 
decompose into O(4) fields according to branch rule.

• Some splitted states are scaled to be gapped and 
thus do not belong to the conformal operator 
spectrum of approximate O(4) fixed point

• while others remain nearly gapless and become 
new primary operators at the O(4) fixed point

operator content carried by the two 
lowest singlets exchange by varying 𝑢5

The gap first decrease and then 
increase, suggest a “avoided level 
crossing behavior”

• The results support that a relevant scalar operator remains relevant throughout the renormalization group flow, suggesting that the O(4) DQCP is weakly first-order transition, akin to its SO(5) 
counterpart. 

• This work outlines a general procedure to analyze the renormalization group flows of operators in the microscopic model, which goes beyond the traditional methods. 
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