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J/𝜓 : Introduction

𝑱/𝝍

𝑀𝐽/𝜓 = 3.098 GeV

J/𝝍 production mechanism 

gluon − gluon fusion

q − തq annihilation

𝐶ℎ𝑎𝑟𝑚𝑜𝑛𝑖𝑢𝑚

Figure 1 – Illustrative scheme of the
production mechanisms of J/ψ:
(a) quark-antiquark annihilation;
(b) gluon-gluon fusion.
Image courtesy of P. Faccioli
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J/𝜓 : Before the Discovery 
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Figure 2 – Picture of a Cosmic Ray shower taken 
by Carl Anderson in 1930s.



J/𝜓 : Discovery 

Announcement of the discovery of a 
new heavy meson

Burton Ritcher Samuel Ting 

SLAC National Accelerator
Laboratory, California, USA

MIT , Massachusetts, USA

11/09/1974

1976

Ritcher and Ting receive jointly the 
Nobel Prize

4



J/𝜓 : Discovery 

Samuel Ting 

MIT , Massachusetts, 
USA

Figure 2 – Brookhaven’s Alternating Gradient 
Synchroton (AGS).  Image from 1960.

Figure 3 – Invariant Mass 
spectrum of  electron-positron 
pairs, from Samuel Ting 
experiment.

𝑝+

𝐸 ≈ 33 𝐺𝑒𝑉
Fixed 
target

𝑒+𝑒−

AGS Experiment

𝐽
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https://www.bnl.gov/about/history/accelerators.php


J/𝜓 : Discovery 
Burton Ritcher

SLAC National Accelerator
Laboratory, California, USA

Figure 4 – Stanford Positron-Electron 
Asymmetric Ring (SPEAR) .

Stanford Positron-Electron Asymmetric Ring 
(SPEAR)

𝑒+𝑒− Colisions  

Figure 4 – Cross section for 𝑒+𝑒− 
annihilation at Stanford Positron-
Electron Asymmetric Ring 
(SPEAR) . 

𝜓
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J/𝜓: How it affected Particle Physics

• Discovery of a new quark flavor ( charm , 𝑐)

• Reshape of Standard Model 

“November Revolution” 
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Figure 5 – Scheme that 
illustrates the  
Standard  Model

Figure 6 - Dimuon invariant mass spectrum
from the NH3 target, obtained by the
COMPASS experiment in 2015.

COMPASS&AMBER  approach
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Thank you!

Questions?
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Back-up Slides
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Ting  Character COMPASS Dimuon Mass Fit
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