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The Flavor Ring

CKM
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See Saw

Main goal: find out 
Yd and Ye that fit 
with the data!
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Measured Lepton 
mixing angles

Corrections

Leading order contributions:
e.g. Tri-bimaximal (TBM) matrix

= +

? corrections from the quark sector?

Leptonic Mixings
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Minimal SU(5) 
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Attempt I: θ13 within Minimal SU(5)
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Georgi-Jarlskog (GJ)  Relations

Georgi-Jarlskog relations
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Georgi-Jarlskog Mechanism: Adding 45 Higgs

only

only

some entries being 
multiplied by -3 +
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Original GJ Mechanism
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Attempt II: θ13 in the Original GJ Mechanism
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Two Failed Attempts

Lepton masses θ13

Minimal SU(5) WRONG CORRECT

SU(5) with Original GJ 
Mechanism CORRECT WRONG

Hard to get both lepton masses and θ13 correct!

But is it impossible?



12

Scan them!

Check them!

SU(5) with 
Generalized GJ 

Mechanism

Diagonal Yu

A Numerical Search for Allowed Yd and Ye
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Search Results  

• No solutions with symmetric Yd !

• Asymmetric Yd (Parametrize Vd as a rotation matrix)

– Solutions for one angle in Vd

– Solutions for two angles in Vd

– Solutions for three angles in Vd
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Example: One-Angle Solution

Entries with GJ factors
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Summary

• Hard to get both lepton masses and  θ13  correct within SU(5). 

• A numerical search was performed.

• Yd is asymmetric, assuming a diagonal Yu!

• Ongoing work: flavor model building based on those 

asymmetric solutions. 
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Thank you for your attention!
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Back-up Slides
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Two angles in Vd

• Wide ranges of angles

• Diverse sets of GJ patterns 

(model building)

Examples of GJ patterns:
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One angle result (analytic)


