Moriond and the Top
Quark Discovery

(or, “My Moriond Experience”)
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‘F This Presentation

« What is not included in this talk:

= Any scientific results: #'s, plots, comparisons (unless important to
understand the atmosphere back then)

= |n particular, actual account of all the steps leading to the Top Quark
Discovery at the Tevatron

This is not one of the conference’s scientific contributions!

 What is this talk about?
= Since this is the Moriond50 celebration, it is about Moriond

= [|'ll give you my perspective as | started my active participation in the
Moriond series of conferences (+ mention others)

= Wherever possible I'll show photos (sorry if | appear in too many of
them!)

This Is a story that started 20 years ago...
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"sME"  From Archeology to History

Y

Fast Forward from Dino’s Era
to “only” 20 years ago...

Just to remind you, back then:
1. There were no laptops, no iPhones, no memory sticks,...
2. Presentations were made on real slides. Yes, plastic!

3. Everything done (meetings, decisions,...) was pretty
localized/regional rather than global
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r V3 We are in early 1994...

. The search for the Top quark in experiments worldwide —
has been going on for at least 17 years

« Top quark mass
= EXperiments have been producing limits, limits, and more limits

» Theorists predictions and SM fits increasing steadily with new limits...

+ They started long before the 1990’s...
¢ 1970's — 13.5GeV History of the Top Quark Mass Measurements

250
¢+ 1980’'s — 27GeV,...
= Highest | r limit from

Ighest ovye imit fro }kM* A RN
the Tevatron is Dzero’s

at 131 GeV

= Last SM fit reported at
Moriond 1994 (by Bolek
Pietrzyk) is ~177+/- GeV |
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26/3/2015 Boaz Klima - Moriond50 Your 4

8

4 ®'e colliders it

A hadron colliders Imit

® COF Run 1
® DORunt

3
»

Top Quark Mass (GeV/c")
8 3
IY‘[Y[YI[YI]II‘
re— _—
T

® Run | world average

]

‘Y_V“]\ltlx

® COF Run 2 best measurement

® DO Run 2 best measurement




f""\

Y
 Atthe Tevatron, the CDF and DZero collaborations finished

analyzing their Run la data — both having similar
(“expected”) sensitivity to Top pair production

* CDF published a paper claiming evidence (2.8c) for Top
guark production with a cross section that is twice as large as
predicted by SM

* Dzero’s result (1.9c0) was consistent both with CDF’s and with
no signal — its “measured” ¢z was consistent w/ SM

* Both experiments need more data - Run 1b is well underway

« Each collaboration decides (independently!) to double the
data sample while analyzing the new data (Run 1b) exactly
as before — sanity/consistency check

‘F Summer 1994
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‘F DZero and Conferences {@:’

il
« DZero has a Speakers Bureau (SB), headed by Sharon

Hagopian (FSU), which assigns talks at conferences

« | am serving as convenor of the Top Physics analysis group at
DZero, together with Nick Hadley (Maryland)

« We regularly recommend to the SB on candidates from the
Top group for talks at conferences; obviously never ourselves

* In November ‘94 | received an unexpected invitation from
Sharon (SB chair) to give a “Top Search” talk at Moriond

| hesitated a bit since
« There is nothing yet from Run 1b; just another “Search” talk
e | don't ski
« Moriond is just another conference...

« | accepted since we had to send a name to the organizers
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? Top Quark Discovery — Early 1995

« Without going into too many details since they are not
relevant here, early in 1995 the two collaborations found an
overwhelmingly convincing signal for Top quark production

« Both submitted their discovery papers to PRL on Feb. 24,
1995 at 11am CST (not that anybody is counting...

Observation of Top Quark Production in pp Collisions

Abstract VOLUME 74, NUMBER 14 PHYSICAL REVIEW LETTERS 3 ApriL 1995

We establish the existence of the top quark using a 67 pb™! data sample Observation of the Top Quark

of pp collisions at /s = 1.8 TeV collected with the Collider Detector at Fer-

milab (CDF). Employing technigues similar to those we previously published, _The DO Collaboration reports on a scarch for the standard model top quark in pjp collisions at

5 = 1.8 TeV at the Fermilab Tevatron with an integrated luminosity of approximately 50 pb~'. We
have searched for (7 production in the dilepton and single-lepton decay channels with and without
tagging of b-quark jets. We observed 17 events with an expected background of 3.8 + 0.6 events. The
probability for an upward fluctuation of the background to produce the obscrved signal is 2 X 1075
the background prediction by 4.80. Additional evidence for the top quark is (equivalent to 4.6 standard deviations). The kinematic properties of the excess events are consistent
with top quark decay. We conclude that we have observed the top quark and measured its mass to be

1997 (stat) =22 (syst) GeV/c? and its production cross section to be 6.4 + 2.2 pb.

we observe a signal consistent with # decay to W Wb, but inconsistent with

provided by a peak in the reconstructed mass distribution. We measure the

~ PACS numbers: 14.65.Ha, 1.85.k, 13.85.Ni
top quark mass to be 176 £ 8(stat.) + 10(sys.) GeV/c?, and the ¢ production

cross section to be ()ngg pb.

 The world had to wait until...
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Top Quark Discovery

« The official seminars from CDF and DZero were given on
Mar. 2"d at Fermilab by the collaborations’ spokespeople

- £ NEW YORK TS NATIONAL Frinay, masci 3 i

Elusive Particie Found " v,,.,, Top Quark: What s it I — ‘ N ew YO rk TI mes
By Scientists in Illinois % Al M ar. 3’ 1 9 9 5

#news release

fermi national accelerator laboratory

P

““We're so elated by the discovery
of the top quark that we haven’t yet
A iy gt — : begun to sift all the data,” said Dr.

) e/ j Cema \ Boaz Klima of Fermilab, one of the
4 physical and the |
3 ical leaders of the successful search.
“But this particle is so astonisingly
heavy that its decay may give us

Trying to hints of a lot of other things, perhaps

understand the

even of supersymmetric particles."

Beware! You are not in control
of your message in the media!!

26/3/2015 Boaz Klima - Moriond50 8



« ...and the word went out quickly...

26/3/2015

ARG 1. 1995

ACIENCE

End of a Long Chase

ndians share in the landmark discovery of the elusive top quark

The discovery o
the top quark is
as significant as
the discovery of
the clectron.

Naraln top}: Chopea
and Bhasgar

The discovery of
the top quark
it

isc
the clectron,
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Jotat gibt es das
- Top-Quarkc” offziel|



1‘ March 1995

« A few more pics for the memories...

. ...and I'm packing and heading to the airport — on my way to
Moriond (if I'm not mistaken, that was Moriond30!)

« My talk is scheduled to be the very first of the conference...

Perfect Timing !!!
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Moriond 1995 é';‘l?
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Joining Moriond Organization
e

« After the conference Van invited me to join the program
committee — | happily agreed

 Little did | knew back then that it's a life-long commitment...

 Moreover, “the brand” as some call it, consists of other
conferences, e.g. Blois, Vietnam as well as many voluntary
activities Savoir s MODE ACT

Des veaux clonés Les grands défilés ¢ 1 pri
univers qui houi
CS. Les it tifi

PRICEMAN - ALBERTVILLE

L’élégance au ma: sulin

Elﬂgam:e l:hnlx el qualité

Blois 2010

MEETING WITH THE PRESIDENT OF VIET NAM
TRUONG TAN SANG - HA NOI 24/8/2013
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Moriond 1995 - 2015
A %

——
* Over the last 20 years my family and | had unforgettable

experiences in Moriond at Les Arcs and La Thuile

« Much like all of you here, | enjoyed a lot the scientific (top
notch!), the environmental (beautiful), and the organizational
(superb!) aspects of Moriond

 Itis impossible to sum it all up in a few minutes, even not by
using photos taken over the years

* Nevertheless, the next 3 pages will attempt to do exactly that

 Itis not doing justice to the conference, its organizers, our
friends and colleagues

 However, it's a (first?) attempt

Enjoy!!
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Moriond in Pics - Family
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* Moriond In Pics - Friends {1
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CUVEE SPECIALE L

XXXII™ RENCONTRES DE MORIOND

LES ARCS - SAVOIE
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My Personal Perspective
2 P %

-
* | enjoyed serving on the Moriond program committee for the

last 20 years, working closely with amazing people

« | attended (yes, in person) all 20 Morionds since 1995,
watching closely how the conference evolved together with
HEP while maintaining its unique spirit and atmosphere

* Moriond remains the best place to show new results and the
most sought after conference in HEP

 Nowadays it appears regularly on the national media in many
countries

It has long moved from just-another-conference to becoming
an Institution in HEP, maybe in all of science
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# Thanks %

Many thanks to all those who helped
creating and then organizing this
wonderful series of meetings:
Van, Kim, Etienne, Jacques, Bolek,
and many, many others
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