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Prehistory
The SLAC-MIT experiment and the
discovery of partons at SLAC in the 60s 
made it plain that lepton-proton scattering
was a very powerful technique.
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The early meetings
HERA concept – 27.5 GeV e+/e-, 920 GeV p –
in late 70’s/early 80’s - DESY meeting in ‘79; 
Amsterdam & Genoa meetings in ‘83, ‘84.   
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The early meetings
Amsterdam in ‘83.   
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The early meetings
Genoa ‘84.   
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ZEUS begins
ZEUS formed and put in an LoI in 1985 &
a TP in 1986. In the meantime, HERA had
been approved in 1984: 
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The ZEUS detector
ZEUS grew out of a core of TASSO - the
chief actors 
shared a view
of physics. 
The design 
drivers were:
best possible 
energy res. 
=> Uranium;
compact, 
high-performance, multi-function tracking.



Brian Foster - ZEUS & Nev
8

ZEUS Central Tracking Detector
The TASSO DC had been a great success - but 
moderate resolution, single function.  ZEUS CTD was 
to have small cells cf TASSO, but to sing, dance, etc. 
Detailed design strongly influenced by CDF TCT. 
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ZEUS CTD
The TASSO DC had been a great success - but 
moderate resolution, single function.  ZEUS CTD was 
to have small cells cf TASSO, but to sing, dance, etc. 
Detailed design strongly influenced by CDF CTC. 
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Nev appears

Testing z-by-timing 
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CTD Electronics

State-of-art – first pipelined FADCs & Trigger 
- precursor of LHC electronics.
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CTD Electronics

It was so state-of-art 
that we even predicted 
“The Simpsons”.

Oxford University, England, U.K.

Douglas Gingrich Phillip Hallam-Baker Neville Harnew

et?Sg
311 A. Harris

riq Khatri

Alan R. Holmes Chris N. Hunter

Mark Lancaster
Kenneth R. Long

One of 
the heroes
of the
story.
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Z-by-timing
z-by-timing readout

Chamber Wire

TAC

Start

Stop

FADCTrack

Z Measurement

Wires terminated with LC - C 
from capacitance of feed-
throughs + L = 1µH - to match 
characteristic impedance - but 
remaining mismatch = > S-
Shape correction made online 
for FLT by PROMS on Z-by-T 
boards as well as offline



B. Foster - Drift chambers & CTD
14

CTD operation
z-by-timing readout

• Digitised z positions stored in pipeline every 48ns
• Position in pipeline gives crude drift time measurement
• Data latched out to FLT every 48ns
• Data copied to dual-port memory on GFLT accept

FADC

FLT Pipeline
Copy

Dual 
Port 
Ram
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Z Electronics

Nev (& Tariq) got this 
all up and running &
it worked perfectly!
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ZEUS collaboration
The ZEUS Collaboration around approval
in 1986.
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ZEUS installation
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ZEUS installation
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ZEUS installation
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ZEUS installation
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ZEUS installation
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First beam
The first lumi was seen in ZEUS at 17:40 
on 31/5/92 - 1st 5 DIS events seen that day.
First paper on the total cross section
followed in September. 
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ZEUS Control Room
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CTD operation
Typical DQM plots for z-by-timing system:
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The LQ - a case study
Nev’s contribution to ZEUS physics: 

LQs saw the one occasion where H1 
& ZEUS agreed - well, sort of. 

Physics Letters B 306 (1993) 173-186 PHYSICS LETTERS B 
North-Holland 

Search for leptoquarks with the ZEUS detector 
ZEUS Collaboration 

M. Derrick, D. Krakauer, S. Magill, B. Musgrave, J. Repond, S. Repond, R. Stanek, 
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Argonne National Laboratory, Argonne, IL, USA 
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P. Bruni, G. Cara Romeo, G. Castellini 2, M. Chiarini, L. Cifarelli, F. Cindolo, F. Ciralli, 
A. Contin, S. D'Auria, C. Del Papa, F. Frasconi, P. Giusti, G. Iacobucci, G. Laurenti, 
G. Levi, Q. Lin, B. Lisowski, G. Maccarrone, A. Margotti, T. Massam, R. Nania, C. Nemoz, 
F. Palmonari, G. Sartorelli, R. Timellini, Y. Zamora Garcia l, A. Zichichi 
University and INFN Bologna, Bologna, Italy 

A. Bargende, J. Crittenden, H. Dabbous 3, K. Desch, B. Diekmann, T. Doeker, M. Geerts, 
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Physikalisches lnstitut der Universitdt Bonn, Bonn, FRG 

A. Cassidy, D.G. Cussans, N. Dyce, H.F. Fawcett, B. Foster, R. Gilmore, G.P. Heath, 
M. Lancaster, T.J. Llewellyn, J. Malos, C.J.S. Morgado, R.J. Tapper, S.S. Wilson 
Bristol University, Bristol, UK 

R.R. Rau 
Brookhaven National Laboratory, Upton, L.I., NY, USA 

M. Arneodo, T. Barillari, M. Schioppa, G. Susinno 
Calabria University, Physics Department and INFlV. Cosenza, Italy 

A. Bernstein, A. Caldwell, I. Gialas, J.A. Parsons, S. Ritz, F. Sciulli 4, P.B. Straub, L. Wai, 
S. Yang 
Columbia University, Nevis Labs,, Irvington on Hudson, NY, USA 

J. Chwastowski 5 A. Dwura~ny, A. Eskreys, Z. Jakubowski 6, B. Niziot, K. Piotrzkowski, 
M. Zachara, L. Zawiejski 
Institute of  Nuclear Physics, Cracow, Poland 

0370-2693/93/$ 06.00 (~) 1993-Elsevier Science Publishers B.V. All rights reserved 173 
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Rich history of HERA LQ
1996-97: both collaborations became excited
about an excess of events at high-x, high-Q2.

Were the excesses real? Were they compatible?
What should we say? H1 & ZEUS press release 
caused theoretician orgasm – 100s of papers.
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Rich history of ZEUS LQ
But hope springs eternal!

More papers in the pipeline –
although not on LQ.
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Physics highlights
So no LQs – but plenty else!
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A new collaboration
Understanding USS – the final frontier

=IF(C27>C7,(C7-C12)*0.4+C12*0.2+(C27-C7+C24-B24)*0.45,IF(C27>100,(C27-C12+C24-B24)*0.4+(C12-C11+

IF((C27-100)/2<C11,(C27-100)/2,C11))*0.2,(C27-C12+C24-B24)*0.4+(C12-C11)*0.2))

The UK Tax Code

Which Kami-Kwasi

has now simplified to
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Summary

Nev – it’s been a blast!

Retirement 
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