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•  Hadron:	  colour	  neutral	  system	  of	  quarks	  
–  Baryon	  (qqq)	  
–  Meson	  (qq)	  	  	  

•  At	  small	  energy	  scales	  
–  QCD	  not	  analy2cally	  solvable	  
–  Effec2ve	  degrees	  of	  freedom:	  cons2tuent	  quarks	  

	  Coupling	  quarks	  with	  gluon	  field	  (99%	  of	  p-‐mass)	  
	  mu	  =	  md	  =	  310	  MeV/c2	  ;	  ms	  =	  485	  MeV/c2	  	  
	  Use	  effec2ve	  poten2al	  

–  Use	  symmetries	  	  flavour,	  spin,colour	  
	  build	  ‚Periodic	  table‘	  of	  hadrons	  

–  Classify	  into	  mul2plets	  

	  Hadron	  masses	  are	  sum	  of	  quark	  masses	  
–  Use	  hyperfine-‐interac2on	  (spin-‐spin	  interac2on)	  mass	  
spectrum	  surprisingly	  well	  described	  

From	  Quarks	  to	  Hadrons	  	  

• effec2ve	  qq	  poten2al	  
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•  Allowed	  JPC	  combina2ons:	  	  
	   	  	  	  	  L = 0 →	  	  pseudo-‐scalar	  0−+,	  	  	  	  Vector	  1−−	  
	  	  	  	  	  	  	  	  	  L = 1 →	  	  scalar	  0++,	  	  	  	  axial-‐vector	  1+−,   1++ and	  tensor	  2++  
•  Forbidden	  JPC	  combina2ons:	  	  	  0-- , 0+- , 1-+ , 2+- , 3+-  ….. 
•  Same	  quantum	  numbers	  mix	  

Cons2tuent	  Quark	  Model	  II	  Mesonen	  	  
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–! M!+ = 139.57 MeV/c2 

–! M!0 = 134.97 MeV/c2 

–! (1-%'S = 0 
–! Lifetime        !  = 2.603 10-8 s 

Flightpath   "x = 10.6 km K):'p = 190 GeV/c)  

–!    
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COMPASS am CERN

COmmon Muon and Proton Apparatus for Structure and Spectroscopy

LHC
SPS

• p up to 400 GeV 
• Secondary hadrons (!, K, ...): 2!107/s 
• tertiary µ (polarised): 4!107/s
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Spectrum of light mesons: 
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Limits for light mesons 

  
•! many missing/disputed 
  states in mass region 

  m ~ 2 GeV/c2  
 
•! Identification of heavy 
  states difficult  

j! broad states 

j! large number 

j! overlap + mixing 

    f0(500) 
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f0(1500) 
f0f0f (980) 
f0f0f (1500) f (1500) 
0(980) 

f0f0f (500)    f0f0f (500) 
f (980) 

a4(2040) 

!2(1880) 

  

mesons

disputed
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 heavy 

overlap mixing

states
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