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Introduction

The theoretical model used is from M. E. Rose 

[PR 76, 678 (1949)];  No interference was studied; 

emission was assumed to be isotropic3/22/2017 3



The experiment
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EM transitions

𝑈λ𝑆𝐿 λ S L

E1 1 1 0
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E2 2 1, 2 1
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EFT-based model for pLiBe  JJ ˆ
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On-shell photon 

production
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D. Zahnow et.al., Z. Phys. A 351, 229 (1995); 

B. MainsBridge, Nucl.Phys. 21, 1(1960); 

D.J. Schlueter, et.al., Nucl.Phys. 58, 254 (1964)
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𝒆+𝒆− production
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𝒆+𝒆− production
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• Cross section depends on θ and φ
• Interferences exist between different multipoles

• Experimental simulation needs to be improved
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𝑦 ≡
𝐸+ − 𝐸−
𝐸+ + 𝐸−

𝑑σ

𝑑 cosѲ+− 𝑑𝐸+𝑑 cosѲ𝑑φ
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Pair emission anisotropy
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Anomaly
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Anomaly
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Form factor for M1?
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Form factor for M1?
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Comments
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Nuclear Instruments and 

Methods in Physics Research 

A 808, 21 (2016)

Model predicts M1/E1 = 1;

Expt fit requires M1/E1=3.4 

from PRL 116, 042501 (2016)
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Summary

• A model handling different EM transitions and interferences is 

available now

• The model is benchmarked against on-shell photon process 

(the photon production provides valuable constraints)

• Interferences give nontrivial angular dependences 

• Form factor could reduce the significance of the anomaly, or 

even explain it, but requires a large length scale (unexpected) 

• The model could be adapted to study the interplay between 

new particle decay mechanism and the virtual photon decay 

• More experimental efforts are needed 
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