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The Diphoton Excess
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Signal Analysis
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Resonance Type M Tggp X Bryy Significance
Narrow 744 GeV 2.6 fb 3.30
Broad (I'y = 62 GeV) 745 GeV 6.9 fb 4.00
Double 745 GeV (706 GeV)  2.5fb (1.81h) 390
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Diphoton Excess in SUSY GUTs
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Infrared Fixed-Point

3.5;
3.0}
2.5}
2.0}
1.5}

® GUT relations

@® couplings run into

infrared fixed-point
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00 106 1010 1614
Q [GeV]
Vector-like Particles | Ap A, Ao Au  Ag | up/pr  pnQ/ke pu/BEe
(5 +5); 097 063 — —  — | 155 . .
(5+5)s 0.79 045 — — — | 175 - -
(5 +5); 071 034 — —  — | 209 . .
10 4+ 10 — — 0.88 0.71 0.26 — 3.32 2.70
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Signal Strength

® 750 GeV boson can be singlet scalar and/or pseudoscalar

® diphoton cross section from fermion loops
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Scalar Couplings

® SUSY breaking induces

trilinear couplings , N
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Constraints from Vacuum Stability

@® |ife-time of the universe in a false vacuum

[ =Ae "B (S > 400 required)

® identify most dangerous directions in field-space

@® constraint on trilinear couplings

Vector-like Particles | Tp, [TeV] T, [TeV] Tg, [TeV] 1Ty, [TeV] Tg, [TeV]
(545); 1.83 0.95 ~ . -
(545)s 1.57 0.80 - ~ _
(5+5); 1.47 0.73 _ _ _
10+ 10 — — 1.70 1.47 0.71
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Maximal Diphoton Cross Section
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Maximal Diphoton Cross Section
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Dark Matter

® singlino thermal WIMP

SS — LL

® gamma ray spectrum fits galactic center excess (“hooperon™)
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Dark Matter
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® gamma ray spectrum fits galactic center excess (“hooperon™)
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Conclusion

® 3 TeV data reduce favored diphoton cross section

® excess is consistent with minimal extensions of the MSSM by

singlet and one vector-like 5-plet (or 10-plet)
® sfermions enhance cross section of CP even singlet by x 7

® 750 GeV boson could be the super-hooperon
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