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Setting the scene

Constructing TASSO

Discovering the gluon

Chasing the ephemeral

Chasing the top - still

“Here’s another fine mess ….”

Final words
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PETRA & TASSO
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‘November revolution’ of 1974, work of experiments such

as DASP etc and the observation of jets in e+e- collisions at 

SLAC in 1975, made existence of quarks as ‘real’ objects 

for first time part of particle physicists world-view.  

Before ANY of these developments, PETRA@DESY

and PEP@SLAC conceived - end 73/start 74. Emphasis 

was on ep, with e+e- option - this quickly changed after 1974! 

Even after jets, J/ y etc., theoretical situation unclear:

e.g. Cabibbo summary at 1976 Frascati meeting on PETRA 

detectors - list physics objectives as - R, mult. & scaling, jets

(2 jets), new narrow resonances, heavy leptons, weak int.,

‘something new’!
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Building PETRA
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Building TASSO
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Five experiments approved  - CELLO, JADE, Mark J, 

PLUTO, TASSO = Aachen-Bonn-DESY-IC-Oxford-

RAL-Wisconsin 
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UK in TASSO
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Roger, involved in ACCMOR, saw the potential of PETRA 

and got together a UK collaboration from “the south” –

Imperial, Oxford & Rutherford

Group leaders were 

IC: David Binnie & Peter Dornan

Oxford: RJC

Rutherford: David Saxon

UK contributions:

CPC (IC); ToF counters (RAL);

DAQ (RAL); m Chambers (Oxford)

1st entry in my TASSO logbook is

measuring TOF HV bases; 2nd is

summary of an RJC seminar!
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UK in TASSO
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TASSO 

Meeting

4.10.78
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TASSO DC
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Most important TASSO component was large volume drift

chamber to detect charged particles - Bonn/DESY 

responsibility.
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First data
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First cosmics & then beam data at end of ‘78
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First cosmics & then beam data at end of ‘78

TASSO logbook 4.12.78.
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First data
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First cosmics in Dec. ‘78, and then first runs began 12.1.79. 
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First data
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So the data was coming in - what were the experimenters’

priorities as to what to look for with it? (Ref “TASSO Physics

Goals for 1979 run”, TASSO Note 78, Feb. 1979.) 

1. Top

2. TOP 

3. T o p.

.

.

n. Heavy leptons

n+1. gg, jets, QCD, etc.Remember that jets were only 3 years old and QCD 1 year 

older - certainly QCD was far from being accepted as THE 

theory of strong interaction. Furthermore, the general feeling 

(Fluegge, Schladming ‘79) was that QCD would merely 

increase <pt> with energy.  

B. Foster - Cashmorefest



 

Expectations
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However, it wasn’t that the theory predictions didn’t exist -

they just weren’t widely known/appreciated:

Ellis, Gaillard & Ross ‘76 predicted “planar” events, growth

in <pt> and, at “sufficiently” high energy, explicit 

3-jet structure:

amplified by several other authors in ‘78/79.

At TASSO, exceptionally good contacts between theorists 

(Ellis, Gaillard, CHLS etc.) and experimenters (Wiik, Wolf..) 

meant that we were perhaps more aware than most of 

these ideas…Also, TASSO was optimised for hadronic 

final state & particle i.d. , so jets were central to our 

physics programme.  
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Gluon discovery
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A seminal work, certainly as far as TASSO was concerned,

was Wu & Zobernig (1979) - which pointed out in practice

the best way to observe 3-jet planar structures which were

the “smoking gun” of the gluon. Since SPEAR had 7.4 GeV 

and resolved 2-jets, back-of-envelope + phase-space 

~ 22 GeV required to see 3-jets. Method did not require

all particles to be observed – charged tracks enough. 

From Jan- April, TASSO ran below 17 GeV. Clear two-jet

structures, pt distributions etc. measured. In late April more

r.f. added and we started taking data at 27.4 GeV. 
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Gluon discovery
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Lots of events like this

were seen:
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Gluon discovery
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B. Wiik, Bergen, June 18th

1979And then one like this
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Gluon discovery
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A few days later, Paul Soeding showed 3 more events at EPS

Geneva conference - with an estimated qq background of 0.3.

He, with Wolf & RJC, showed a variety of plots which,

taken together, were convincing evidence that the gluon 

had been discovered.
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Gluon discovery
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qq

qqg

In the August Fermilab LPS, the other experiments also had

evidence; the papers followed in September
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CERN Courier
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EPS Prize
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Short-lived particles
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Although significantly behind PETRA, and missing out on

the big gluon discovery, PEP got under way in 1980. 
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Short-lived particles
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Although PEP missed the gluon, it did some excellent work.

In particular, exploiting the discovery of the b quark by

Lederman et al in 1977 and the gradual realisation that

it had a “long” (~10-12 secs) lifetime - some of the early

measurements made at PETRA, including TASSO - made

people think about possibility of “tagging” heavy quarks.  

More or less as soon as PEP turned on in Fall 79, John

Jaros at SLAC began to design a very small, high-precision

drift chamber close to IP to detect heavy quarks and in

particular to measure  lifetime.

RJC had encouraged the UK postdocs (BF, Steve Lloyd, 

Jimmy Proudfoot, plus Chris Youngman) on TASSO to 

concentrate on tau analysis in addition to our hardware

responsibilities. We produced a couple of papers in this area.
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Vertex Detectors
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In Jan. ’81 we were measuring  and b  lifetimes using only 

the TASSO DC + CPC - the resolution at vertex  was 

cm, but we managed! Guenter 

came into the TASSO control room

and asked me why we couldn’t 

build a VXD  like MARK I’s? 

Alfred Ladage had idea to 

construct a VXD made of 

straws with central anode. 

UK groups led by David 

Binnie had more 

“conventional” design 

with drift cells. Both were

at 4 bar pressure.
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TASSO VXD
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VXD Planning
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VXD Installation
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VXD installed inside TASSO and taking data by 

mid-December 1982 - less than 2 years since we had

first begun to think about it.
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And still looking for top…
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TASSO Collaboration
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Electra
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Electra
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SDC @ SSC
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SSC site
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SDC
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SDC
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Some people never learn
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In summary….
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In summary….
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Thank you Roger for almost 40 years of physics – and fun!
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