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1977
                     Had successfully built PETRA.

                     Planned that in parallel DORIS

                     continues with

                     a new Detector.

After the discovery of the Y :

Transform DORIS into a single

ring and increase its energy

to reach the Y states.



  

Designing a competitive Detector
Uniform, hermetic, large solid angle

Largest magnetic field, normal conducting

Shower before coil , pointing geometry

Particle Id.: dE/dx and ToF.  Jet chamber

 SPEAR   CESR  (PETRA   PEP)



  

New shower counter 
with BBQ readout at DESY test beam 
Atwood   9.2% at 1GeV

found     7.5% at 1GeV

marvelous

Can be used

before coil



  

1978  DASP2

●                                                                                         GeV

GeV

GeV

Energy upgraded DORIS single ring

Collaboration

Results



  

Forming a Collaboration
by personal contacts

● D. Wegener, Dortmund     met at Göttingen and then at Karlsruhe. 

                                               was my spokesman at DESY F23.

● K. Schubert, Heidelberg    met in CHOV at CERN

● L. Jönsson,  Lund              G. Weber had worked with G. v. Dardel

● ITEP  Moscow                   H. Schopper had worked in Russia

● C. Darden,  S. Carolina     had married a german wife

                                        G. Weber

    These 5 Institutes submitted

    the ARGUS Proposal in Oct 1978



  

Oct 1978  ARGUS Proposal Version

The larger the better  
but must fit into pit

● New Driftchamber



  

New Driftchamber Design
Use full gas volume at normal pressure

quadratic cells, size optimized for dE/dx

3 stereo views, 36 inclined layers

5940 sense wires

24588 potential wires

single hit electronics

 



  

Enlarging the Collaboration
● N. Kwak ,     Kansas                had worked with CHOV at CERN

    R. Ammar, R. Davis

● P.Patel, T. S. Yoon         Montreal

   J. Prentice,  W. Frisken   Toronto         interested in HERA

   K. Edwards                      Ottawa

● G. Kernel,      Ljubljana                  knew V. Sörgel 

● H. Wegener,  Erlangen

                            Finally about 80 Scientists

         No Committees,  no boards,  no panels,  but a lot fun

                   Unusual collection of brilliant people

                  

 



  

1980                                                  



  

                            Integrated
                             mini beta quads



  

Final
Layout

Worlds best
Detector Concept

at that time



  

E. Michel   Driftchamber construction

           Endplates by Kockums, Malmö



  

Showercounters
1280 barrel    480 endcaps



  

Installing the
Shower-counters



  

Time of Flight Counters
 64 barrel     48 endcaps



  

Muon Chambers

ITEP Moscow

1744 channels



  

Vertex Chamber

IPP Canada

3 Versions



  

  Magnet

                  before

                   after



  

Commissioning

Each institute delivered

its detector component,

fulfilling all specifications

     dE/dx  =  ToF

Detector works reliably



  

Crystal Ball

E. Bloom announced that the

Crystal Ball would be moved from

SLAC to DESY, if DORIS would be

upgraded. 

Then DORIS was essentially rebuilt

using existing components and 

reached the expected high 

performance. 



  

1982  First Beam
Too high Background for ARGUS

● Sörgel:  “I want to give Crystal Ball

    the opportunity for a quick success.

    If you cannot run, that is your problem.

    You do not get any time for

     machine development in order

     not to disturb Crystal Ball.”

● Danilov: “This is completely un-

    acceptable. We have to do 

    something.”                                            Three conspiring nights   



  

Synchrotron Radiation



  

Synchrotron Radiation



  

One of the first events

Perfect and clean

Ready to do good 
physics

Just happy 

 (Party)



  

Typical Event



  

           Analysis Language
H. Albrecht had impressed me by rewriting the

DASP software.   Hired him.

He wrote the ARGUS off-line software.

He wrote a user surface  KAL.

Could be used by everybody and was bug-free

Could be used for any physics analysis.

Was also imported by ALEPH

Software was still improved by a students initiative

         Reliable results



  

DESY             second class activity   
Outside          world  class  physics   

Talks             8     6     53   76  105  75   71  102   96   104   49 

                      Excellent spirit inside ARGUS

                      Fascination to see new physics for the first time           
                           Like a Drug          Fantastic pleasure

  



  

Weak interaction physics on the Y(4S)

CKM  Matrix  VCKM

 bb    bd  db or bu  ub

87

89

87



  

B - Mixing



  

Dirty hadron collider                                                       

Clean  e+e-  collider

             



  

Early attempts

Lepton pairs

Since ITEP had the experts on leptons,

I had asked a student from ITEP to look into like-sign lepton pairs.

● Theorists say:  “It is very interesting but you will see nothing.”

The student arrived at “nothing”.   (Just to please me)

Because CLEO had recently published a limit on B-mixing,

also ARGUS published a “better” limit based on this “nothing”.

   ( Sent the paper to Physics Letters)



  

Early attempts
Reconstructed B-mesons

H.Schröder had found a method to 

reconstruct semileptonic B-decays 

with an invisible neutrino.

He had a thick folder with all

these events printed out.

He showed me some events,

having the signature of B-mixing.

Still too low statistics for a quantitative result.



  

First Evidence
 more data and reprocessing  
Huge mixing signal

            Lepton pairs

Reconstructed

B Mesons

             Background and fake

      

Withdraw wrong paper 



  

The golden Event

Henning     
Schröder

          expected   found

unmixed    1.5            0

  mixed      0.3            1



  

The final result
Zaitsev                                                                                Schröder

                           Understand



  

Quantum mechanics
of the two-state system



  

 Particle theory

G I M

M.K. Gaillard

B.W. Lee

A. Ali

Z.Z. Aydin

T. Inami

C.S. Lim

                                                                Why not                    Publish     
                                                                                  

                                                                                                                           



  



  

Impact

No top at LEP and SLC

No toponium

CP violation of B mesons

is observable

B factory required

No new physics

just around the corner



  

The result is correct
Collaboration Meeting in Bled  (Ljubljana)



  

Alle        
Richtigen
Genies     
Unter      
Sich         

 20th  Anniversary


