Neville and the UA2 (1983-1986) / PPRP (2001-2003) years

Many thanks to Guy and Neville for having asked me to enjoy this
moment with all of you.

Neville and I share the same timeline more or less :

a) We worked as CERN fellows in UA2 almost forty years ago

b) We had kids who were ~ the same age

¢) We worked as senior physicists in an arcane UK peer review body
called PPRP (an emanation of the Science Committee at the time I
believe) about twenty years ago

d) I retired three years ago and had the immense pleasure of
experiencing a Fest in my honour then. I sincerely hope that today
will be an unforgettable day for you, Neville!

D. Froidevaux, CERN/MEPHI 1 Harnewfest, Oxford, 28/09/2022



30-40 cm overnight snowfall in Geneva area in ~ 1985 (?)
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Do Ben and Joe remember these years?

D. Froidevaux, CERN/MEPHI



Historical perspective: the 80’s in UA1/UA2 at the SppS

UA2 data-taking campaigns

Luminosity Luminosity
Energy (max.) (integrated)
Year | (GeV) cm?s™ cm?
1981 546 ~10% 2x102 |¢==m Hadronic jets
1982 546 5x10% 2.8x10% | ¢mmmm Woev
1983 546 1.7x10%° 1.5x10%° |[e==m 5 .+ -
1984-85 630 3.9x10% 1.0x103¢
1987-9( 630 ~1x103° 1.6x103¢




Historical perspective: the 80’s in UA1/UA2 at the SppS
From the beginning, with the observation of two-jet dominance
and of 4 W 2 ev and 8 Z - et*e” decays

Vs = 546 GeV, L ~10% cm2s!
UA2 was perceived

as large at the time:
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Historical perspective: the 80’s in UA1/UA2 at the SppS
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Historical perspective: the 80’s in UAl/UA2 at the SppS
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Historical perspective: the 80’s in UA1/UA2 at the SppS

1984-1985 were exciting (and confusing) times!
Beware false positive signals!!

Over-abundance of Z - eey events

Monojets
K f P2 Dijets with missing E

Y High-p electrons with jets and
missing E

Top quark “discovery”

Bumps in distributions
(Jet-jet mass in UA2,
W decay electron spectrum in UA1)

D. Froidevaux, CERN/MEPHI



Neville and the UA2 (1983-1986) years
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One winter without snow, Pierre (who is exceptionally gifted at drawing) decided to put most
of the UA2 collaboration (more or less from memory) into a deck of cards (seven family
game).
| invite you to recognise who among the people below is present here!
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Neville and the UA2 (1983-1986) years
What did Neville do in UA2?

If you recall on UA2, | recalibrated the calorimeter from testbeam data and
modified the code that was originally written by Pierre.

| then re-ran the Z° mass with the improved calibration. | was working
mainly with Allan Clark and yourself - what a dream team :-) !.

There were only a handful of events, but it turned out to be the world's
best measurement at the time.

Another thing ... at the time | considered joining UA1 or UA2 as a CERN
Fellow. UA1 was the default since it had a whole load of UK institutes and
| was looking for a permanent job in the UK. But | was so impressed with
the UA2 guys, that | decided to join instead of UA1. This to me was a
huge risk at the time, but the rest is history ! Tony Weidberg and myself
both got permanent jobs in Oxford at the same time in 1989.

D. Froidevaux, CERN/MEPHI 20 Harnewfest, Oxford, 28/09/2022



D. Froidevaux, CERN/MEPHI
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Historical perspective: the 80’s in UA1/UA2 at the SppS

To the end, with first accurate measurements of the W/Z masses
and the search for the top quark and for supersymmetry
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Historical perspective: the 80’s in UA1/UA2 at the SppS
First ever EW fits in UA2 before LEP turned on

From these events we measure the mass of the Z° boson to be :

M, = 91.9 * 1.3 + 1.4 GeV/c? (2)
where the first error accounts for measurement errors and the second for
the uncertainty on the overall energy scale.

The rms of this distribution is 2.6 GeV/c?, consistent with the
expected Z° width!) and with our experimental resolution of ~ 3%.

Under the hypothesis of Breit-Wigner distribution we can place an
upper limit on its full width

I < 11 GeV/c?*  (90% CL) (3)

corresponding to a maximum of ~v 50 different neutrino types in the

lunivercols)

The standard SU(2) x U(l) electroweak model makes definite predic-
tions on the z° mass. Taking into account radiative corrections to 0 (o)
one finds)

M, = 77 p“% (sin 2 ew)"I GeV/c? (4)
where ew is the renormalised weak mixing angle defined by modified mini-

hich is unity in the minimal model.

Assuming p = 1 we find
sin®g, = 0.227 + 0.009 (5)

However, we can also use the preliminary value of the W mass found

in this experiment16)
M, = 8L.0 £ 2.5 + 1.3 GeV/c2,
Using the formulal*)
M, = 38.5 (sin 87" Gev/c? (6)
we find sinzeW = 0.226 * 0,014, and using also Eq. (4) and our experimen-
tal value of we obtain
p = 1,004 = 0.052 7N

D. Froidevaux, CERN/MEPHI 25 ' Harnewfest, Oxford, 28/09/2022



Historical perspective: the 80’s in UA1/UA2 at the SppS

Most important results from 1987-1990 campaign with UA2:
precise measurement of my,/m,
and direct limit on top-quark mass (m,,, < 60 GeV)
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Neville as (co)-Chair of the Project Peer Review Panel
from 2001 to 2003

I served for 3+ years on this panel as the only non-UK member:

This turned out to be a big advantage because I was the only member present
during all the discussions. In contrast, Neville, even though chair, was a member
of perhaps the largest collection of University research groups reviewed by this
panel in the UK, and therefore obliged because of rather dim-witted regulations
issued by bureaucrats to leave the room whenever a recommendation was about
to be voted concerning any project where any member of his university was
involved.

This terrible feature compounded by the fact that a financial bureaucrat as
emissary from the higher levels was edicting precisely sometimes what was
expected of us as recommendations almost made me resign (thanks to Ken
Peach who in his greater wisdom made me reconsider).

Throughout these ordeals (for him personally!), Neville never once lost control,
never once showed any sign of stress despite the magnitude of the projects
discussed, and did a great job given the constraints! :

First major funding for e-science Setting up of new accelerator lab(s)
plus Linear collider bias of UK science leadership

D. Froidevaux, CERN/MEPHI 27 Harnewfest, Oxford, 28/09/2022
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