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In Celebration of Professor Ulrich Becker
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1966, First Experiment with Ulrich Becker- tests of QED
at DESY, Hamburg

Harvard – 1964

QED 

e-

e+

Nucleus

g

Δp · Δx ≈ ħ

Δp This shows that the electron has a radius of  10-13 to 10-14 cm.

Most importantly, this experiment was independently 
confirmed by a group at the Cornell Electron Accelerator.

Cambridge Electron Accelerator
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The development of this type of detector 
eventually led to the J-Particle experiment and AMS experiment.

1. The detectors (L1, L2, L3 …) do not see the target so they are not exposed to neutrons 
and gamma-rays and other backgrounds from the target (T).

2. The acceptance is defined by the counters, not by the aperture of the magnet.

3. Using two Cherenkov counters (LC, HL) to identify e±on each arm.  The two counters 
are separated by magnets (MA) so that background e±produced from interactions in 
the first counter (LC) are swept away by the magnet (MA) and the e± identification of 
the two counters (LC, HR) are independent.

4. Using calorimeters (SLC) to measure the energy (E), require E=P to reject knock on 
from Cherenkov counter (LC, HL).

Unique features

1011 𝛾/sec



Control room at DESY with Frl. Ingrid Schulz, U. Becker, M. Rohde and S. Ting,
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The group at DESY experiment
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1968 Dinner in celebration of U. Becker’s Ph.D.



Discovery of the J Particle

Question : Why do all vector mesons have a mass of 1 GeV?
Where are the heavier vector mesons?

To search for heavier vector mesons we moved to Brookhaven National Laboratory. 10

1972, Second Experiment with Ulrich Becker

Weinberg’s First 
sum rule



M0, M1, and M2 are dipole magnets;  A0, A, B, and C are 8 proportional chambers;  
a and b are hodoscopes; S designates lead-glass and shower counters;  CB, C0, and Ce are 
gas Cerenkov counters. Detector designed to follow the first DESY experiment
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Experimental Layout
Multi-wire Proportional 

Chamber

---------------------------------------------------------------------------------------------------------------------------
Top View

Side View
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Measuring coordinates

1. There are 20 MHz passing through A0, A, 
B, and C. 

2. To sort out multi-tracks: planes are 60°
apart!
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Precision Detector 

Developed by 

Prof. U.J. Becker

Exhibited at the 

Smithsonian 

Institution
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Radiation Protection:
Initial Design 
10,000 tons 
of concrete

A0
𝓪

+ 5 tons of U238

+ 100 tons of lead

+  5 tons of soap

DM/M = 0.05%

!"#!"$%$
Background

&Signal
π π1 trillion

Proton/sec

Shielding arrangement
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First data 
showing an 

unexpected peak 
at 3.1 GeV
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