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Oxford Particle Physics Cohort 1983

� Neutrino experiments (BEBC, Tevatron)

� Muon scattering (EMC)

� TASSO experiment at PETRA

� European Hybrid Spectrometer at CERN (EHS)

5



Oxford Particle Physics Cohort 1983

� Neutrino experiments (BEBC, Tevatron)

� Muon scattering (EMC)

� TASSO experiment at PETRA

� European Hybrid Spectrometer at CERN (EHS)

6

Phil Allport: Supervisor Dusan Radojicic

Val Gibson, John Womersley

Paul Dauncey, Dave Mellor

Duncan Gibaut
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Phil thesis (RAL-T-045): High-energy neutrino scattering at low q2

Val thesis (RAL-T-035): The structure functions of free and bound 
nucleons in deep inelastic muon scattering
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Number of citations = 1
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History of Silicon Detectors

In the 1980s heavy flavour (charm and beauty) physics was a 
very “hot” topic….

10

1983

B meson lifetime
MAC-Mark II
ct ~490 µm

Exclusive reconstruction of 
several b®c decay modes
CLEO 

1987 1987

B mixing observed
ARGUS 



History of Silicon Detectors

Early 1980’s: Silicon microstrip detectors with better than 
3µm spatial resolution had been developed and used in 
charm and beauty search experiments at the CERN SPS and 
the Tevatron at Fermilab.

Mid 1980’s: Silicon microvertex detectors were being 
developed for LEP and the SLC.
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DELPHI microvertex detector
DELPHI 86-86 GEN-52

ALEPH minivertex detector
NIM A257 (1987) 587

Mark II silicon strip 
vertex detector
NIM A265 (1988) 93



1988
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Planned vertex detectors requirements:
Readout in confined space, 105-106 channels
low power, low noise, radiation hard

First results:
Power 55 mW, noise 2000e- connected to 25µm strip
Crosstalk <1%, readout rate 3 MHz, works up to 3krad

MX series



Cambridge 1989
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Cambridge 1989
The OPAL experiment at LEP started taking data in 1989 to 
study the Z0 (1989-1995) and W± (1996-2000) bosons.
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Cambridge responsibilities:
Vertex drift chamber
Track trigger
Endcap EM calorimeter
Software
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Cambridge responsibilities:
Vertex drift chamber
Track trigger
Endcap EM calorimeter
Software

Discussions were also ongoing 
to insert a silicon microvertex
detector around a reduced 
diameter (53mm) beam-pipe 



Cambridge 1989
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Phil arrives in Cambridge to develop silicon strip detectors 
for the proposed OPAL microvertex detector

Janet Carter

and
Sven Katvars
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1990
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Previous approaches:
• Polysilicon resistors – reliable strip connection, but high 

resistor values (>2MW) requires intricate frabrication

• Punch-through – leakage current dependent dynamic 
resistance affects resolution



FoxFET biassing

22

FoxFET biassing retains the 
simplicity of fabrication of the 
punch-through design whilst 
allowing the dynamic 
resistance to be tuned through 
the gate voltage control

Built in collaboration with
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First test-structures arrive… 
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“Everyone was very excited and Janet Carter decided to 
come down to the new cleanroom at the Cavendish to be 
present for the momentous first measurement.
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“Everyone was very excited and Janet Carter decided to 
come down to the new cleanroom at the Cavendish to be 
present for the momentous first measurement.

As I was explaining to Janet how we would do the 
measurement, in an expansive gesture I leant back onto a 
nearby table and heard an ominous crunch. Janet looked 
at the box, which now contained the smashed remains of 
precious test-structure (I blame the packaging), and simply 
said “You’re allowed to do something like that once”.
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“Everyone was very excited and Janet Carter decided to 
come down to the new cleanroom at the Cavendish to be 
present for the momentous first measurement.

As I was explaining to Janet how we would do the 
measurement, in an expansive gesture I leant back onto a 
nearby table and heard an ominous crunch. Janet looked 
at the box, which now contained the smashed remains of 
precious test-structure (I blame the packaging), and simply 
said “You’re allowed to do something like that once”.

However, I since was informed that one definition of an 
“expert” is someone who has made every possible 
mistake. – On that definition I am proud to say I probably 
do qualify!”

Phil Allport 2023
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Test beam

August 1990 started beam tests of prototype detectors:
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3 detectors separated by ~1cm
in 5 GeV charged pion beam:

Resolution ~6µm



Installed and commissioned by May 1991
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OPAL Microvertex Detector



OPAL Microvertex Detector

Two layers single-sided silicon 
devices separated by 14mm
11 inner and 14 outer ladders

Dimensions: 33 x 60mm
Thickness: 300µm
Strip pitch: 25µm
Readout: 50µm, 629 channels
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OPAL Microvertex Detector

Dilepton events
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Signal/Noise

22:1

Ladder hit efficiencies

~97%



OPAL Microvertex Detector
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Dilepton separation at 
interaction point

w/o silicon

with silicon

𝜎!" = 18𝜇𝑚

Decay length 3-prong t decays

w/o silicon

with silicon
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Philosophy and Physics
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Synthese 94 (2):245 - 290 (1993)

https://philpapers.org/asearch.pl?pub=1066


Philosophy and Physics
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“Happy memories of a warm-hearted man and very astute 
about philosophy, not just philosophy of physics: a very 
welcome participant in the 1990s philosophy of physics 
seminars run in the Cambridge history and philosophy of 
science department.

I recall he wrote a super paper on the nature of fundamental 
physics (as a critique of views of Cartwright); with super 
quotes eg Nietzsche and Camus. It is a most excellent essay!”

Jeremy Butterfield 2023

Synthese 94 (2):245 - 290 (1993)

https://philpapers.org/asearch.pl?pub=1066


OPAL Microvertex Detector II 
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Installed and commissioned by March 1993



OPAL Microvertex Detector II 
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Thickness: 250µm
Readout: r-f: 50µm 

r-z: 100µm

z readout routed via gold printed 
circuit on thin glass substrate



OPAL Microvertex Detector II 
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Single hit resolutions



OPAL Microvertex Detector II 
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Dilepton separation at 
interaction point

Effect of z-hit information on
𝐷! → 𝐾"𝜋!𝜋! invariant mass



OPAL Microvertex Detector III
The final extended silicon micorvertex detector was 
installed in OPAL for the 1995 LEP2 running.
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The “Waldegrave visit” 1995…
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Final thoughts…
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Phil led the development of silicon microvertex detectors and 
their readout prior to, during and following the era of LEP.
Without Phil, the OPAL microvertex detectors and the physics 
that came from them (t and b-hadron lifetimes and 
identification of b-hadron decays etc) simply would not have 
been possible.
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that came from them (t and b-hadron lifetimes and 
identification of b-hadron decays etc) simply would not have 
been possible.

Thank you Phil for being a friend and colleague over the past 
40 years.
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Phil led the development of silicon microvertex detectors and 
their readout prior to, during and following the era of LEP.
Without Phil, the OPAL microvertex detectors and the physics 
that came from them (t and b-hadron lifetimes and 
identification of b-hadron decays etc) simply would not have 
been possible.

Thank you Phil for being a friend and colleague over the past 
40 years.

Janet (and Tony) Carter would have liked to be here 
today….

“We owe so much to Phil as an extremely talented and 
likeable colleague.”



…and to discover truths you need the best experimental 
scientists like Phil!
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OPAL Microvertex Detector II 
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