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  CJ + the Pilot RunCJ + the Pilot Run
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Early DaysEarly Days

JADE at PETRA@DESY was 
the “kernel” of OPAL

lead glass

jet chamber
invented by Joachim Heintze / HD

Some deficiencies with the 
JADE jet chamber

3 separate “rings” with 
independent jet cells

difficult alignment

Z resolution...

Do it better at OPAL

loooong wire planes, no 
boundaries

laser calibration system
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Also better Particle IDAlso better Particle ID
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Early Tests...Early Tests...

Small Chambers

1982: dE/dx test chamber (many, but short wires)
PS test beam, not very successful..., sparking problems

1983: 8-wire prototype (few, but long wires)
electro-static stability tests

Full Size (or Scale) Prototype (FSP)

1984-86: 2 sectors, full size (160 wires, 4 m long, 4 bar pressure)
some initial sparking -> misaligned connectors

SPS X5 test beam in West Area, very successful

also tested with laser system

Also somehow important

Januray 1984: Rolf became Jet Chamber Coordinator for the 
Construction
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Full Size PrototypeFull Size Prototype

Hall 186 Upper Floor
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Design Study Group (DSG)Design Study Group (DSG)

“DSG” stands also for “Deutsche Schlafwagen Gesellschaft”
= German company that operates sleeping cars for trains

Idea

create a CJ design group to finalize main parameters

2 people from each institute participating in CJ
Bonn, Heidelberg, Freiburg, CERN (from North to South)

37 meetings, from mid-1984 to end-1987

minutes written (“online”) by Albrecht or (sometimes) Rolf

minutes were THE reference for e.g. HV distribution
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DSG Minutes...DSG Minutes...
 Rolf  Albrecht 

although Albrecht wrote the
minutes, he didn't seem to
have participated at the meeting...
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Glas Field DegraderGlas Field Degrader

Field degraders made out of 
epoxy have potential 
weaknesses (but must be good 
for 24 kV over 6 mm)

small air bubbles, other 
unrecognized defects are dangerous

A new idea

why not use glas instead
clear material, defects immediately 
visible

test made with FSP in January 
1986 with laser beams

But (surprise...)

laser tracks are not straight

E-field is not well homogeneous
reason: lower bulk resistance of glas

track at 5.0o

(hmm...)

track at 3.0o

(ok...)

reference at 0.5o

(=straight)

track at 6.5o

(not ok)

200 µm
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The real Thing...The real Thing...

Construction of the final Jet Chamber started spring 1987

Lots of quality control

wire tensions (sagging) of all wires

wire samples taken every 10th wire and investigated by electron 
microscope

The real thing (cosmics + laser tests)

2-sector test (summer 1987)

24-sector test (summer 1988)

combined test (January 1989, with CZ and CV)
3 detectors..., 3 coordinate systems..., 2 were wrong...

And just before closing and transport to the pit...

...dead fly found between the wires...

careful removal by Rolf, assisted by Jürgen Zimmer and MH
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Wire Scans (one of many...)Wire Scans (one of many...)
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Wire Defects found on SamplesWire Defects found on Samples
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Some ImpressionsSome Impressions
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First BeamsFirst Beams

14th July 1989

LEP first turns in the afternoon
we learned that e+ came from the Jura, e- from the Lake
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Magnetic Field DirectionMagnetic Field Direction

What's the direction of the magnetic field?

how to figure out?

classical method used...
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The Pilot RunThe Pilot Run

1 week in August 1989...

...we all spent day and nights at the pit...

...slept upstairs in the barracks or just on top of the desk whenever there 
was no beam for some hours

1st OPAL Run Coordinator: Rolf

13th August 1989: first collisions at 2 x 45 GeV

first OPAL Z0 (and first at LEP) 10 min after beam separation was 
removed (23:20)

no CJ yet, too much backgrounds (collimators not yet moved in)

Aldo wasn't present (Rolf sent him home for sleep before)

LEP Control Room was called immediately
Rubbia on phone, didn't believe it!

OPAL driver sent to LEP Control Room with online event 
display print-out -> Rubbia believed it eventually
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The first ZThe first Z00

13th August 1989, 23:20
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The first ZThe first Z00
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Pilot Run Results IPilot Run Results I

Aldo gave talk at EPS Conference in Madrid, September 1989
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The first ZThe first Z00 peak peak
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Pilot Run – Detectors WorkingPilot Run – Detectors Working

Calorimeters, Muons, Endcap working...
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Pilot Run – Detectors WorkingPilot Run – Detectors Working

Also tracking...
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Nice EventsNice Events
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First Physics with 18 MultihadronsFirst Physics with 18 Multihadrons

Event Shapes + QCD
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More than 10 Years later...More than 10 Years later...
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