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The beginning (1986)
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The beginning (1986)

• I found Gigi’s TPC talk fascinating 

• I seem to remember that Gigi gave a 
second talk about some aspect of 
Physics at LEP 
• Maybe about toponium?! 



14

The Detector
Key insight: granularity and hermeticity are more important than 
energy resolution in detectors for e+e- collisions. Also, favor simplicity. 

• Only gas detectors (no scintillators, 
Cherenkov, etc.). Eventually, silicon. 

• End-caps like barrels, LCAL like 
ECAL, muon chambers like hadron 
calorimeter 

• ECAL with 220k channels (3cm2 
pads). 

• Tracking HCAL using digital readout. 

• No aligned cracks anywhere. 

• And, of course, TPC with 180 cm 
radius in 1.5 T field. 

All this allowed energy flow algorithms 
and use of beam-energy constraints.
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The First Paper
• In mid October 1989, just a few days (!) after the first LEP run 

finished, the four LEP experiments presented their first results:
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The First Paper
• In mid October 1989, just a few days (!) after the first LEP run 

finished, the four LEP experiments presented their first results:

Nν = 3.42 ± 0.48

Nν = 3.12± 0.42

Nν = 3.27± 0.30

Nν = 2.40± 0.64
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• By 1987, it had become clear that the best way to determine Nν was, 
perhaps surprisingly, to measure the cross section to hadrons at the 
Z peak: 

• From which: 

where                      and            were taken from the Standard Model. 
(Since they are ratios of widths, their sensitivity to the then unknown 
top and Higgs masses was rather small.) 

• The key was to measure         precisely, for which one needed to 
determine the luminosity precisely:     

for which Bhabha scattering (                       ) at low angles was used.
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• The Bhabha cross-section has a strong dependence on the inner 
acceptance of the detector 

so that                                                     : It becomes mandatory to 
know the inner acceptance very precisely.   

• The Copenhagen group (Dines Hansen et el.) built the ALEPH 
luminosity calorimeter (LCAL), and also came up with a very 
ingenious way to define the inner acceptance and, overall, determine 
the luminosity very precisely.
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How Was That Possible?
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Luminosity Measurement
1. A fiducial side was defined with a tighter 

boundary than the non-fiducial side. 

2. Difference has to be at least twice the 
expected transverse beam displacement.  

3. Shower position in fiducial side was not 
defined as centroid but using difference 
in energy deposition across pads. 

4. Role of fiducial and non-fiducial side was 
alternated with each beam crossing. 

• With this, the effective acceptance was 
insensitive, in first order, to transverse 
and longitudinal beam displacements. 

• The luminosity was measured with 2% 
uncertainty in Oct 1989 (vs. 5% for the 
other LEP experiments), 0.6% in 1990 
and 0.3% (0.09% experimental!) in 1992, 
with the new luminometer SiCAL, 
resulting in  Nν = 2.983± 0.034.

D. Decamp et al., Z. Phys. C 53 (1992) 375
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Electroweak Results (Oct 1989)

Nν = 3.27 ± 0.24stat ± 0.16sys ± 0.05th

TPC selection Calo. selection

D. Decamp et al., Phys. Lett. B 231 (1989) 519
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Electroweak Results (Dec 1989)

Nν = 3.01 ± 0.15exp ± 0.05th

(with luminosity measured with 1.3% precision)

D. Decamp et al., Phys. Lett. B 235 (1990) 399
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Electroweak Results (Jul 1990)
Lepton forward-backward asymmetries First attempt to determine the top mass

MH assumed to be 200 GeV

Mtop = (120 ± 40 ± 20Higgs) GeV

The external measurements of MW drive the top mass to lower values.
D. Decamp et al., Z. Phys. C 48 (1990) 365
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Electroweak Results (Jul 1991)
Lepton forward-backward asymmetries Stand-alone determination of the top mass

MH assumed to be 200 GeV

Mtop = (170 +42-55  +21-14Higgs) GeV
First ALEPH-only measurement

(including tau pol. and bb)

D. Decamp et al., Z. Phys. C 53 (1992) 1
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Electroweak Results (Feb 1994)
Extremely precise luminosity with SiCAL Stand-alone determination of the top mass

Mtop = (184 +25-29  +17-18Higgs) GeV
Last ALEPH result before CDF “evidence” paper in Apr 1994: Mtop = (174 ± 10 +13-12) GeV 

} 0.095%

MH assumed to be 300 GeV

D. Buskulic et al., Z. Phys. C 62 (1994) 539
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Electroweak Results (Jul 1999)



• The final ALEPH LEP1 electroweak fit 
result for the top mass was 

in slight tension with the direct 
measurement by CDF and D0.  

• Combining the ALEPH electroweak 
measurements with the external 
constraints on Mt and αs, ALEPH obtained 

not taking into account the direct lower 
limit, which at the time was ~95 GeV.
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Electroweak Results (Jul 1999)
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• The final LEP1 + SLD electroweak fit 
result for the Higgs mass was  

• Combining these data with external Mt, 
MW, and ΓW, resulted in  

A culmination of a long journey that 
started in 1980, when the first ideas 
about the ALEPH detector were 
discussed.
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Electroweak Results (Sep 2005)

<latexit sha1_base64="mPNOw5nH76cZ02mhdi5dkaPCFgw="></latexit>

MH =
�
111+190

�60

�
GeV

<latexit sha1_base64="30YHrWSO5kgJRPbTjC7gZQLw93Q=">AAACGHicbVDLSgNBEJz1GeMr6tHLYBAUMe5KRHMQRA96ERRMFLJxmZ30JkNmH8z0CmHZz/Dir3jxoIhXb/6Nk5iDr4KGoqqb7i4/kUKjbX9YY+MTk1PThZni7Nz8wmJpabmh41RxqPNYxurGZxqkiKCOAiXcJApY6Eu49nsnA//6DpQWcXSF/QRaIetEIhCcoZG80s65d0YPqSshwA1nt3abbe1Xcy/brtZyV4lOFzepGzLsqjA7hUbulcp2xR6C/iXOiJTJCBde6d1txzwNIUIumdZNx06wlTGFgkvIi26qIWG8xzrQNDRiIehWNnwsp+tGadMgVqYipEP1+0TGQq37oW86Bzfq395A/M9rphgctDIRJSlCxL8WBamkGNNBSrQtFHCUfUMYV8LcSnmXKcbRZFk0ITi/X/5LGrsVZ69iX1bLR8ejOApklayRDeKQfXJEzsgFqRNO7skjeSYv1oP1ZL1ab1+tY9ZoZoX8gPX+CX8cnkA=</latexit>

MH =
�
129+74

�49

�
GeV

S. Schael et al., Phys. Rept. 427 (2006) 257



I can’t resist showing one not-so-random 
example of the comparison between the 
final results of the four LEP experiments: 
tau polarization. 
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Electroweak Results (Sep 2005)



I can’t resist showing one not-so-random 
example of the comparison between the 
final results of the four LEP experiments: 
tau polarization. 

There’s just no comparison!
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Electroweak Results (Sep 2005)
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The ALEPH Way (I)
• I have never been in a collaboration with the level of scientific rigor 

that ALEPH had, and I have been in many (9!). 

• This was probably due to a combination of the tone that was set by 
the most senior leaders (Jack Steinberger, Jacques Lefrançois, 
Lorenzo Foà), and the spirit of the younger leaders that played crucial 
roles in the collaboration (Alain Blondel, Gigi Rolandi, etc.) 

• Gigi was Physics Coordinator of ALEPH from 1989 to 1994…and 
then he became Spokesperson until 1997. So he held the 
scientific leadership of the collaboration during the whole of 
LEP1 and LEP1.5, and the first year of LEP2!  

• Those “Tuesday meetings”, which Gigi chaired, where results were 
approved before papers could be written, became the stuff of legend: 

• I have never seen the same level of scrutiny of results and 
subsequent papers.  

• On the other hand, young people were scared to present…
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The ALEPH Way (II)
• There were many fights within ALEPH, some of them even vicious 

fights: 

• TPC vs Calorimeter hadronic selection in 1989 

• Energy flow algorithms (Orsay / Marseille / Annecy) 

• Tau physics (Orsay / Ecôle Polytechnique / Wisconsin / Gigi et al.) 

• Searches in general and, in particular Higgs searchers (Orsay / 
Wisconsin) 

• Several others… 

• Was this a consequence of having so many alpha-type individuals 
within the collaboration? Could have this been handled better? Was it 
consubstantial with the ALEPH Way? 

• Even with its obvious shortcomings, I would still not change ALEPH 
for any other collaboration I have ever been in.
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The Spokespersons (2009)
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The Spokespersons (2009)

Thank you!


