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The minimal SO(10) Higgs model
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Rank reduction: 16, 126,... 3.21 1y rank = 4
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The minimal SO(10) Higgs model

UNIFICATION UNIFICATION

rank =5

L 3
Rank reduction: 16, 126,... A 39,1, K rank = 4

Advantages of 126: renormalizable Yukawas & seesaw, at the right ballpark
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UNIFICATION UNIFICATION
rank =5

. \ 4 .
Rank reduction: 16, 126,... A 39,1, K rank = 4

Advantages of 126: renormalizable Yukawas & seesaw, at the right ballpark

Also disadvantages: tough
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The minimal SO(10) Higgs madel

Tree-level scalar spectrum contains tachyons...
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Tree-level scalar spectrum contains tachyons...

m%S,l,O) = 2as(wr — wy )(wr + 2wy)
m%1,3,0) = 2a2(wy — wWR)(wy + 2wg)

Yasue 1981, Anastaze, Derendinger, Buccella 1983, Babu, Ma 1985

flipped SU(5) -like vacua only!
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The minimal SO(10) Higgs madel
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The minimal SO(10) Higgs niicel

Radiative corrections can change the situation completely!
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S. Bertolini, L. Di Luzio, MM, PRD 81,035015 (2010) - simplified initial study (scalar 16, incomplete by far)

L. Graf, H. Kolesova, MM, T. Mede, V. Susic PRD 95,075007 (2017) - complete account of pseudo-Goldstones
in the 126 scenario
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The minimal SO(10) Higgs model breaking landscape
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The minimal SO(10) Higgs model breaking landscape
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The minimal SO(10) Higgs model breaking landscape
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K. Jarkovska, MM, T. Mede,V. Susic, to appear very soon
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Perturbativity concerns

K. Jarkovska, MM, T. Mede,V. Susic, to appear very soon

Perturbative VEVS’ hierarchies
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NB Unification suggests that the seesaw scale o should be subleading ...
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Tree level: comparable wpr, wr look OK as far as az is small (which is desired indeed!)
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Perturbative VEVS’ hierarchies

NB Unification suggests that the seesaw scale o should be subleading ...

,u2 (12ag + 2a2)w%L + (8ag + 2a2)w2R + 2aswprwr + 4(a + 54/1)|0‘27
v

2 = 3(a+48))wh, + 2(a + 384w + 1284wprwr + Xl |2+
WBLWR
o |?

T = 25&(3&)3[, -+ QWR) + a9

+ a2

(wpr +wr)(BwpL + 2wg),

WBLWR

BE (WBL + WR).

Tree level: comparable wpr, wr look OK as far as az is small (which is desired indeed!)

Loop level: no way to suppress other potentially significant corrections (e.g. gauge)
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K. Jarkovska, MM, T. Mede,V. Susic, to appear very soon

Perturbative VEVS’ hierarchies

NB Unification suggests that the seesaw scale o should be subleading ...
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w w
T = 25&(3w3L+2wR)+a2 |BOI.”2R(WBL—|—(UR).

Tree level: comparable wpr, wr look OK as far as az is small (which is desired indeed!)

Loop level: no way to suppress other potentially significant corrections (e.g. gauge)

wpL, wr must be strongly hierarchical !
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The minimal quantum SO(10) Higgs model breaking landscape

.................. SO(10) Tttt WR T TWBL

w WRBL > WR .

i 3 2L 2 1B_L
UNIFICATION e ¢ H UNIFICATION

rank =5

rank = 4

Michal Malinsky, IPNP CUNI Prague Perturbativity aspects of min.SO(10) Higgs model SUSY 202 |



The minimal quantum SO(10) Higgs model breaking landscape
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Perturbativity domains

K. Jarkovska, MM, T. Mede,V. Susic, to appear very soon

3) Look at the residual renormalization scale dependence of the scalar spectrum
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Perturbativity domains

K. Jarkovska, MM, T. Mede,V. Susic, to appear very soon
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+ 6404\, + 1408 N2 + 1328|nm,|* + 12¢* — 150974,

167°By, =  4B4fy — 4BF + 24X Xy — 4X5 — 8MaAg — 16X\ + 4N] + 11204\
— 2407 + 32|m2|* — 3g* — 150g% N,

167285, = 16034 + 16a0Bs + 16a28; + 4857 + 805431 + 484 \0 — 881Xz
+ 3284 s + 168Ny 4+ 1687 + 1685 Mo + 488504 + 64084\, + 64|
+ 12¢* — 1235442,

167°6,, = 8Barys + 148472 + 2806472 + 440m27; — 1237297,

3273
3

16723, = + 24ma\o + 16019y + 600m2 A4 + 6401\, — 150197
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Perturbativity domains

1.0 "
2.8
0.5}
2.4
2.0
& 0.0
1.6
1.2
-05
0.8
wg. -0 g 0.4
“1970  Zoo0s o000 o005 o010 W
a
1.0 .
i
0.8} N
2.4
0.6}
s 2.0
=
1.6
0.4} g
1.2
0.2} 0.8
wg. =0 0.4
0.0 e A a0 . 1 a 2 . A A L A A A A
A0 ~05 i 0.5 10 -

Michal Malinsky, IPNP CUNI Prague

In1

1.0

K. Jarkovska, MM, T. Mede,V. Susic, to appear very soon

05}

.......

1.0

0.5 1.0

081

0.6}

04}

0.2

%L-)o

0.0

w7

-0.5 i

Perturbativity aspects of min. SO(10) Higgs model

1.0

0.5}

-0.5

-1.0

1.0

05}

wBL-»O

-1.0

= &

SUSY 202 |

05 00




Perturbativity domains
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The minimal SO(10) Higgs model breaking landscape

revisited

UNIFICATION UNIFICATION

rank = 5
VEV HIERARCHY Lo
i @ e
.............................................. ; ,
0 <1Wmaz ,'
* s
"
3c2r 1y rank = 4

Works way better if going through the intermediate 421 stage!
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The minimal

SO(10) Higgs model in the 421 mode
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The minimal

SO(10) Higgs model in the 421 mode
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results perturbatively stable over several OOM '3

p-decay behind the corner (?)
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The minimal

SO(10) Higgs

model in the 322 mode
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The minimal

SO(10) Higgs

model in the 322 mode
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no way to see p decay
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Conclusions

Thou shalt brefik SO(10) through SU(4) x SUR) x U(1)
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Thanks for your kind attent|on'l”'-“-‘-1:-'.":“"" =
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