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Main goal: find out
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Leptonic Mixings
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Minimal SU(5)
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Attempt I: 8,; within Minimal SU(S5)

Diagonal Y,

sym: Yg= U (T D,; Uy
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Georgi-Jariskog (GJ) Relations
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Minimal SU(5): Y, = Y/
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Georgi-Jarlskog Mechanism: Adding 45 Higgs
5=1{d, L}
10={Q, @, €}
ony 5105y = Y, ~ Y]
only 51045y = Y.~ -3Y]

510 5 +5 10 45 1 , some entries being
H H = vev! 4 multiplied by -3



Original GJ Mechanism

Y: 510 54 + Yi5 5 10 454



Attempt I1: 8,5 in the Original GJ Mechanism
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Two Failed Attempts

Lepton masses 045
Minimal SU(5) WRONG CORRECT
SU(5) with Or.lgmal GJ CORRECT WRONG
Mechanism

Hard to get both lepton masses and 6,5 correct!

But is it impossible?
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A Numerical Search for Allowed Y, and Y,

Diagonal Y, | =—> |Ya=Uckm D4

T
L Ye=¥F

SU(5) with —> @with factors of -3

Generalized GJ
Mechanism 1

Scan them!

0.0046 < |me/m,| < 0.0050

Y.=U, D, VJ mm) | 0048 < |m,/m,| < 0.06

—> ' 305° < 6 <37 | Check them!
- mmp | 36° < Oy <53
U, = Ursm Unnsp = Ul U, st ks _
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Search Results

Yg = UCKMDdVJ

* No solutions with symmetric Y !

l

* Asymmetric Y4 (Parametrize V, as a rotation matrix)
— Solutions for one angle in V
— Solutions for two angles in V4
— Solutions for three angles in V
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Example: One-Angle Solution

COS 513 0 sin 613

Vd( 0 1 0 ) 513N30z)\2

—sinfB13 0 cospfis

Entries with GJ factors
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/\2
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)
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Summary

« Hard to get both lepton masses and 8,5 correct within SU(5).
* A numerical search was performed.

* Y4is asymmetric, assuming a diagonal Y !

« 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 V

Wide ranges of angles

Diverse sets of GJ patterns

(model building)

Examples of GJ patterns:
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B2 Ba 323 Y, with GJ Patterns mc/'rn“ Biz 9f3 953 5‘1:., 5i‘3 653 012 013 G2 g)
T ()
168.3 351.0 0 (5.0, 4.0, 1.3) 0.0048 4.2 9.0 0.2 0.0 180.0 -0.3 31.8 9.3 45.1 2.1 x 108
348.3 351.0 0 (5.1, 3.1, 1.3) 0.0048 42 9.0 0.2 0.0 -180.0 179.8 31.9 9.3 448 45 x 107
2: (21,22)

0.0 183.1 0 (4.7, 4.2, 2.0) 0.0047 9.1 3.1 0.2 180.0 0.0 -0.3 31.0 8.6 44.6 37x10°7
170.5 3548 0 (5.2, 5.0, 1.6) 0.0048 6.4 52 02 0.0 180.0 -0.3 36.1 8.2 44.8 1.1 x 107
350.5 185.2 0 (5.2, 5.0, 1.6) 0.0048 6.4 52 02 180.0 0.0 -0.3 344 8.2 448 -59x10"8

2: (22,23)
180.0 1828 0 (4.8, 4.1, 2.0) 0.0048 9.0 27 03 -180.0 0.0 0.1 30.8 8.3 44.8 41x 107
3: (22,23.32)

10.5 174.8 0 (44, 3.8, 3.8) 0.0048 6.8 5:2 0.2 0.0 -180.0 0.7 36.4 8.5 44.8 21x10-9
190.5 5.2 0 (4.4, 3.8, 3.8) 0.0048 6.8 5.2 0.2 -180.0 0.0 0.7 34.1 8.5 448 —-22x10-¢
159.0 3522 0 (5.1, 4.9, 1.3) 0.0047 3.9 7.8 0.1 0.0 -180.0 0.8 325 83 45.1 34x10°¢

3: (11,13,22)
164.6 186.0 0 (5.1, 3.2, 1.5) 0.0047 5.5 6.0 0.1 180.0 0.0 -179.2 | 35.6 8.1 44.6 1.7 x 10—6
164.6 354.0 0 (5.4, 5.2, 1.5) 0.0047 55 6.0 01 0.0 -180.0 0.8 344 82 449 44 x10~°¢
3446 186.0 0 (54, 5.2, 1.5) 0.0047 5.5 6.0 0.1 -180.0 0.0 0.8 35.6 8.2 449 —45x10-6
3446 3540 0 (5.1,.3.2, 1.5) 0.0047 5.5 6.0 0.1 0.0 -180.0 -179.2 | 34.9 8.2 446 —-2.1x10-6
3: (22,23,31)
174.7 1788 0 (5.1, 4.7, 2.6) 0.0048 9.6 3.6 0.3 179.9 0.0 0.1 31.0 9.3 447 -73x10"¢
3: (11,22,31)
3432 1789 0 (5.4, 3.5, 2.7) 0.0048 9.6 32 01 180.0 0.0 -0.3 30.8 9.0 44.5 2.6 x 10~°
T (11.13.21.29)
164.3 353.0 0 (5.3, 5.9, 1.4) 0.0048 6.3 7.0 0.1 0.0 -180.0 -0.8 348 9.4 448 4.7 x 10-6
4: (11,21,22,31)
171.7 3583 0 (5.3,4.4,24) 0.0047 9.0 5.1 0.1 180.0 0.0 -0.3 325 100 445 —6.6x 10_:':
351.7 3583 0 (5.6, 3.8, 2.4) 0.0047 9.0 5.1 0.1 -180.0 0.0 179.8 324 9.9 442 —-49x10~¢
4: (11,12,22,31)
175.5 1.6 0 (5.1, 4.0, 2.4) 0.0047 6.8 4.8 0.2 0.0 -180.0 0.8 36.7 8.2 44.8 1151077
3423 183.1 0 (5.5, 3.9, 2.0) 0.0048 4.1 93 01 0.0 -180.0 0.8 31.6 9.4 45.1 6.1 x 10~¢
3555 1784 0 (5.1, 4.0, 2.4) 0.0047 6.8 4.8 0.2 -180.0 0.0 0.8 338 8.2 448 -—-12x10"7

(Table 1 continued on the next page)
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One angle result (analytic)
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