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Disclaimer

@ Disclaimer

Timeline

A tour into the Ancient Age

Physics in the Medieval Age

Physics in the Modern Age PreCiSion Can be erOded by time...

Lessons from my work with
Martin

A few aspects might suffer from little precision,

but are fun. Big time!
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Martin’s timeline (Martin’s lineage)

@ Disclaimer

Timeline
@ Martin’s timeline (Martin’s
lineage)

A tour into the Ancient Age

Physics in the Medieval Age

Physics in the Modern Age

Lessons from my work with
Martin

History timeline

1789 AC
Present

1492 AC
1789 AC

467 BC
1492 AC

3000 BC
467 AC
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Contemporary Age

Modern Age

Medieval Age

Ancient Age

Martin’s lineage

2018-present Rebeca Ana
Tania Ricardo
2007-2018 Valentina Carolina
Laslo
2002-2007 Avelino

Albert Diego

2002-backwards Heinrich

Most of my talk will orbit around the Medieval Age.

with some excursions into the Ancient and Modern Age
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A tour into the

@ How | met Martin
@ Testing high-energy
leptogenesis at the lab level

Physics in the Medieval Age

Physics in the Modern Age

Lessons from my work with
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A tour into the Ancient Age
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How | met Martin

@ Disclaimer

Timeline

A tour into the Ancient Age

@® How | met Martin

@ Testing high-energy
leptogenesis at the lab level

Physics in the Medieval Age

Physics in the Modern Age

Lessons from my work with
Martin

First interaction... kind of social...

but might as well deserve a nobel prize!
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Testing high-energy leptogenesis at the lab level

@ Disclaimer

Timeline

A tour into the Ancient Age
@® How | met Martin

@ Testing high-energy
leptogenesis at the lab level

Physics in the Medieval Age

Physics in the Modern Age

Lessons from my work with
Martin

Diego Aristizabal, USM, January 24,

German
(Martin)
Might sound to something else...
But, no. It was a scientific triangle
Me, Carolina and collaboration with D.R.
Italian Colombian
(Enrico) (Diego)

Leptogenesis with single right-handed neutrino dominance

M. Hirsch and S. F. King

Department of Physics and Astronomy, University of Southampton, Southampton, SO17 1BIJ, United Kingdom

(Receive-d 4 July 2001; published 5 November 2001)

We make an analytic and numerical study of leptogenesis in the framework of the (supersymmetric) standard
model plus the seesaw mechanism with a U(1) family symmetry and single right-handed neutrino dominance.

Leptogenesis enabled = Graduate thesis =  Experimental proof of
meeting Martin (different subject) HE Leptogenesis
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@ Disclaimer

Timeline

A tour into the Ancient Age

Physics in the

@ Neutrino masses from
hybridization

@ The siege of the
Cheng-Babu-Zee idea

@ LQs (when they weren'’t fancy)

@ Lessons from Physics in the
Medieval Age

Physics in the Modern Age

Lessons from my work with
Martin
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Physics in the Medieval Age
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Neutrino masses from hybridization

PHYSICAL REVIEW D 68, 033006 (2003

Reconstructing neutrino properties from collider experiments in a Higgs triplet
neutrino mass model

@ Disclaimer
o D. Aristizabal Sierra," M. Hirsch,> J. W. F. Valle,” and A. Villanova del Moral’
Timeline 'Departamento de Fisica, Universidad de Antioquia, A.A. 1226 Medellin, Colombia
2AHEP Group, Institut de Fisica Corpuscular, C.S.I.C./Universitat de Valencia, Edificio de Institutos de Paterna, Apartado 22085,
A tour into the Ancient Age E-46071 Valéncia, Spain

(Received 12 May 2003; published 7 August 2003)

Physics in the Medieval Age

We extend the minimal supersymmetric standard model with bilinear R-parity violation to include a pair of
Higgs triplet superfields. The neutral components of the Higgs triplets develop small vacuum expectation
values (VEVs) quadratic in the bilinear R-parity breaking parameters. In this scheme the atmospheric neutrino

@ Neutrino masses from
hybridization

@ The siege of the
Cheng-Babu-Zee idea

@ LQs (when they weren'’t fancy)

@ Lessons from Physics in the
Medieval Age

(H)~, - (H)
Physics in the Modern Age <H> <H> \\Y//
Lessons from my work with i i A0 i m, parameters control At deCayS
Martin 1 1 |
! ! ! Predictions from v data
Ve X v Ve v
BRpV: Am3,,, Triplet: Am?2

Take away message: Neutrino mass generation can be hybrid

And under certain conditions can be tested
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The siege of the Cheng-Babu-Zee idea

!HEP PUBLISHED BY INSTITUTE OF PHYSICS PUBLISHING FOR SISSA

RECEIVED: October 4, 2006
AcCEPTED: November 21, 2006
PUBLISHED: December 15, 2006

@ Disclaimer

Timeline

A tour into the Ancient Age

Physics in the Medieval Age Experimental tests for the Babu-Zee two—loop model

@ Neutrino masses from
hybridization
@ The siege of the

of Majorana neutrino masses

Cheng-Babu-Zee idea
@ LQs (when they weren'’t fancy)

@ Lessons from Physics in the

g e Diego Aristizabal Sierra and Martin Hirsch

Physics in the Modern Age

Lessons from my work with h PR h

Martin ’ * cLFV predicted by v data
. BR(u — ey) ~ 1071 test m, ~ 1 TeV

v More competitive than LHC limits!
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LQs (when they weren’t fancy)

@ Disclaimer

Timeline

A tour into the Ancient Age

Physics in the Medieval Age

@ Neutrino masses from
hybridization

@ The siege of the
Cheng-Babu-Zee idea

® LQs (when they weren't fancy)

@ Lessons from Physics in the
Medieval Age

Physics in the Modern Age

Lessons from my work with
Martin
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PHYSICAL REVIEW D 77, 055011 (2008)

Leptogquarks: Neutrino masses and related accelerator signals

D. Aristizabal Sierra® and M. Hirsch
AHEP Group, Instituto de Fisica Corpuscular—C.S.1.C./Universitat de Valencia Edificio de Institutos de Paterna, Apartado 22085,
E-46071 Valéncia, Spain

S. G. Kovalenko

Centro de Estudios Subatomicos (CES), Universidad Técnica Federico Santa Maria, Casilla 110-V, Valparaiso, Chile
(Received 20 November 2007; published 17 March 2008)

Clear LQ signatures with patterns
predicted by v data
LQs with different patterns

Rule out LQs as responsible for m,!
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Lessons from Physics in the Medieval Age

The myth was born: Martin the model killer
(Now it is a legend!)

@ Disclaimer

Timeline

A tour into the Ancient Age

» SMARTIN

Physics in the Medieval Age TH E

@ Neutrino masses from
hybridization

@ The siege of the
Cheng-Babu-Zee idea

® LQs (when they weren't fancy)

‘; MODEL
Kl

@ Lessons from Physics in the
Medieval Age

Physics in the Modern Age

Lessons from my work with
Martin

v/ Ideas MUST be testable: Testability matters!
¢/ Storm models with as many observables as possible: Experimental data matters!
v/ Aim for generality whenever possible (but be pragmatic): Generality matters!
v/ Statements, even those that seem trivial, should be precise: Precision matters!

v/ Commitment to deliver at time is even more important: Reliability matters!
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@ Disclaimer

Timeline

A tour into the Ancient Age

Physics in the Medieval Age

Physics in the
@ Storming the two-loop
landscape

Lessons from my work with
Martin
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Physics in the Modern Age
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Storming the two-loop landscape

@ Disclaimer

Timeline

A tour into the Ancient Age

Physics in the Medieval Age

Physics in the Modern Age

@ Storming the two-loop
landscape

Lessons from my work with

Martin
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FHEP

PUBLISHED FOR SISSA BY @ SPRINGER

RECEIVED: December 22, 201}
ACCEPTED: February 17, 2015
PUBLISHED: March 9, 2015

Systematic classification of two-loop realizations of
the Weinberg operator

D. Aristizabal Sierra,” A. Degee,” L. Dorame” and M. Hirsch®

- =~

PN
/ + \
| |
I |

\
|

10 diagrams

CLBZ diagrams

6 diagrams

PTBM diagrams

4 diagrams

RB diagrams

Take away message: General classification possible...

Small number of topologies. QNs = Large number of realizations
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@ Disclaimer

Timeline

A tour into the Ancient Age Lessons from my work With Martin

Physics in the Medieval Age

Physics in the Modern Age

Lessons from my work with
Martin

@ Technical and scientific-life
lessons
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Technical and scientific-life lessons

=" You MUST know what you’re speaking about.

@ Disclaimer

=" You MUST assess the uncertainties of your statements.

Timeline

A tour into the Ancient Age

=" You decide how reliable your peers see you, it is up to you!

Physics in the Medieval Age

Physics in the Modern Age

=" Physics is about experimentally testing what you think about the world.

Lessons from my work with
Martin

@ Technical and scientific-life . .
1= (Get obsessed with testability!

Martin was a true PhD supervisor to me.
What | learnt under his supervision has

strongly influenced all my scientific carrer

Thanks!
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