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Elastic scattering cross sections
(all variables are in the C-M frame)

Kinematics:

Rutherford scattering:

Rigid sphere collisions:
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Technical Background…

Bubble chamber invented by Don Glaser in 1952. Greater than 106

exposures were extremely onerous → only channels with σ > 0.1 
μbarn.

Higher energy accelerators and strong focusing magnets enabled 
smaller emittance particle beams.

Fast transistors developed in the early ’60s permitted compact 100 
MHz electronic logic.



Early Significant Experiments

1963 p-p elastic scattering at large momentum transfersand

Phys. Rev. 138, B165-B172 (1965)

1965 large-angle π-p elastic scattering at high energies

Phys. Rev. 152, 1162-1170 (1966)

1966 measurement of π--p elastic scattering at 180º

Phys. Rev. 164, 1661-1671 (1967)

1967 elastic p-p elastic scattering at 90º and proton structure

Phys. Rev 159, 1138-1149 (1967)

1967 production in the C-M in high energy p-p collisions

Phys. Rev. 166, 1353-1364 (1968)

π, K, and p



p – p scattering at the AGS



L-R telescopes coincidence logic L-R time-of-flight correlation



Some parameters of the AGS p – p elastic scattering 
experiment

1011 protons on internal target, ~100 multiple traversals permit ~10 cm path 
length in CH2

~ 1035 cm-2 s-1 (Tevatron ~ 1032 cm-2 s-1)

∫ dt ~ 1040 cm-2 (one day)

Lowest cross section: dσ/dΩcm = 1.1 ä 10-36 cm2 sr-1

dΩcm ~ 3 ä 10-3 sr ï Lowest number of events ~ 25



normalized dσ/dΩcm vs. t

dσ/dΩcm vs. p¦



Exponential fit:
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π-p elastic scattering at high energies

(8 – 12 GeV/c)





π± - p backward elastic scattering near 180º
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π- - p backward elastic scattering

(1.6 – 5.3 GeV/c)



elastic p-p scattering at 90º and proton structure

(5.0 – 13.4 GeV/c)





production in the C-M in high energy p-p collisions

(12.5 GeV/c)

π, K, and p





particle production experiment fast logic and controls





Alan Krisch’s Cornell transportation





All Best Wishes…


