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UP QUARK
D I S C O V E R E D :  1 9 6 9

  Mass: 2 MeV/c2

  Electric Charge: + ²⁄3 
  Strong Charges: blue, red, green
  Weak Charge:  + ¹⁄²

  Lifetime:                         unlimited 

M A T T E R  PA R T I C L E

uuuuuuuuuuuuuuu
uuuuuuuuuuuuuuu

uuuuuuuuuuuuuuu  

CHARM QUARK
D I S C O V E R E D :  1 9 7 4

  Mass: 1300 MeV/c2

  Electric Charge: + ²⁄3 
  Strong Charges:  blue, red, green
  Weak Charge:  +¹⁄2

 Lifetime:                                         10-12 s 

M A T T E R  PA R T I C L E
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TOP QUARK
D I S C O V E R E D :  1 9 9 5

  Mass: 173 · 103  MeV/c2

  Electric Charge: + ²⁄3 
  Strong Charges: blue, red, green
  Weak Charge:  +¹⁄²

 Lifetime:                                   6 · 10-25 s

M A T T E R  PA R T I C L E
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DOWN QUARK

D I S C O V E R E D :  1 9 6 9

  Mass: 5 MeV/c2

  Electric Charge: - ¹⁄3 
  Strong Charges:  blue, red, green
  Weak Charge:  -¹⁄² 

 Lifetime: 900 s

M A T T E R  PA R T I C L E
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STRANGE QUARK
D I S C O V E R E D :  1 9 6 9

  Mass: 100 MeV/c2

  Electric Charge: - ¹⁄3 
  Strong Charges: blue, red, green
  Weak Charge:  -¹⁄²

 Lifetime:                                     5 · 10-8 s

M A T T E R  PA R T I C L E

sssssssssssssssssssss
ssssssssssssssssss

ssssssssssssssssss  

BOT TOM QUARK
D I S C O V E R E D :  1 9 7 7

  Mass: 4200 MeV/c2

  Electric Charge: - ¹⁄3 
  Strong Charges:  blue, red, green
  Weak Charge:  -¹⁄²

 Lifetime:                                    2 · 10-12 s

M A T T E R  PA R T I C L E
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ELEMENTARY PARTICLE CARDS (LONG)
MATTER PARTICLES: QUARKS

This document contains 30 elementary particle cards. They should be printed out in color on thick paper, 
cut out, and laminated.

Use the cards to stimulate ideas as well as questions and answers for learning about 
elementary particles .

MATERIAL

PARTICLE 
CARDS
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ELECTRON NEUTRINO
D I S C O V E R E D :  1 9 5 6

  Mass: < 2 · 10-6 MeV/c2

  Electric Charge: 0 
  Strong Charges: –
  Weak Charge:  +¹⁄²

 Lifetime:                     undefined  

M A T T E R  PA R T I C L E
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MUON NEUTRINO
D I S C O V E R E D :  1 9 6 2

  Mass: < 2 · 10-6 MeV/c2

  Electric Charge: 0  
 Strong Charges: –
  Weak Charge:  +¹⁄²

 Lifetime:                     undefined

M A T T E R  PA R T I C L E
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TAU NEUTRINO
D I S C O V E R E D :  2 0 0 0

  Mass: < 2 · 10-6 MeV/c2

  Electric Charge: 0 
  Strong Charges  –
  Weak Charge:  +¹⁄²

 Lifetime:                    undefined

M A T T E R  PA R T I C L E
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ELECTRON

D I S C O V E R E D :  1 8 9 7

  Mass: 0.511  MeV/c2

  Electric Charge: -1 
  Strong Charges:  –
  Weak Charge:  - ¹⁄²

  Lifetime: unlimited

M A T T E R  PA R T I C L E
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MUON
D I S C O V E R E D :  1 9 3 7

  Mass: 106  MeV/c2

  Electric Charge: -1 
  Strong Charges: –
  Weak Charge:  - ¹⁄²

  Lifetime: 2.2 · 10-6 s

M A T T E R  PA R T I C L E
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TAU
D I S C O V E R E D :  1 9 7 5

  Mass: 1777 MeV/c2

  Electric Charge: -1 
  Strong Charges: –
  Weak Charge:  - ¹⁄²

  Lifetime: 2.9 · 10-13 s

M A T T E R  PA R T I C L E
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MATTER PARTICLES: LEPTONS

MATERIAL

PARTICLE 
CARDS
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 ANTI-UP QUARK
D I S C O V E R E D :  1 9 6 9

  Mass: 2 MeV⁄c2

  Electric Charge: - 2⁄3 
  Strong Charges:  antiblue, antired, antigreen
  Weak Charge:  - ¹⁄²

 Lifetime:                       unlimited

A N T I M A T T E R  PA R T I C L E
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 ANTI-CHARM QUARK

D I S C O V E R E D :  1 9 7 4

  Mass: 1300 MeV⁄c2

  Electric Charge: - 2⁄3 
  Strong Charges:  antiblue, antired, antigreen
  Weak Charge:  - ¹⁄²

 Lifetime:                                         10-12 s

A N T I M A T T E R  PA R T I C L E
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 ANTI-TOP QUARK
D I S C O V E R E D :  1 9 9 5

  Mass: 173 · 103  MeV⁄c2

  Electric Charge: - 2⁄3 
  Strong Charges: antiblue, antired, antigreen
  Weak Charge:  - ¹⁄²

 Lifetime:                                  6 · 10-25 s

A N T I M A T T E R  PA R T I C L E
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 ANTI-DOWN QUARK
D I S C O V E R E D :  1 9 6 9

  Mass: 5 MeV⁄c2

  Electric Charge: + ¹⁄3 
  Strong Charges: antiblue, antired, antigreen
  Weak Charge:  +¹⁄²

 Lifetime:                                        900 s

A N T I M A T T E R  PA R T I C L E
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 ANTI-STRANGE QUARK
D I S C O V E R E D :  1 9 6 9

  Mass: 100 MeV⁄c2

  Electric Charge: + ¹⁄3 
  Strong Charges: antiblue, antired, antigreen
  Weak Charge:  +¹⁄²

  Lifetime:                                  5 · 10-8 s

A N T I M A T T E R  PA R T I C L E
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 ANTI-BOT TOM QUARK
D I S C O V E R E D :  1 9 7 7

  Mass: 4200 MeV⁄c2

  Electric Charge: + ¹⁄3 
  Strong Charges: antiblue, antired, antigreen
  Weak Charge:  +¹⁄²

 Lifetime:                                  2 · 10-12 s

A N T I M A T T E R  PA R T I C L E
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ANTIMATTER PARTICLES: ANTIQUARKS

MATERIAL

PARTICLE 
CARDS
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 ELECTRON ANTI-NEUTRINO
D I S C O V E R E D :  1 9 5 6

  Mass: < 2 · 10-6 MeV/c2

  Electric Charge: 0 
  Strong Charges: –
  Weak Charge:  - ¹⁄²

 Lifetime:                     undefined

A N T I M A T T E R  PA R T I C L E
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 MUON ANTI-NEUTRINO

D I S C O V E R E D :  1 9 6 2

  Mass: < 2 · 10-6 MeV/c2

  Electric Charge: 0 
  Strong Charges: –
  Weak Charge:  - ¹⁄²

 Lifetime:                     undefined

A N T I M A T T E R  PA R T I C L E
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 TAU ANTI-NEUTRINO
D I S C O V E R E D :  2 0 0 0

  Mass: < 2 · 10-6 MeV/c2

  Electric Charge: 0  
 Strong Charges: –
  Weak Charge:  - ¹⁄²

 Lifetime:                     undefined

A N T I M A T T E R  PA R T I C L E
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 POSITRON
D I S C O V E R E D :  1 9 3 2

  Mass: 0.511 MeV⁄c2

  Electric Charge: +1 
  Strong Charges: –
  Weak Charge:  +¹⁄²

  Lifetime: unlimited

A N T I M A T T E R  PA R T I C L E
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 ANTI-MUON
D I S C O V E R E D :  1 9 3 7

  Mass: 106 MeV/c2

  Electric Charge: +1 
  Strong Charges: –
  Weak Charge:  +¹⁄²

  Lifetime: 2.2 · 10-6 s

A N T I M A T T E R  PA R T I C L E
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 ANTI-TAU
D I S C O V E R E D :  1 9 7 5

  Mass: 1777 MeV/c2

  Electric Charge: +1 
  Strong Charges: –
  Weak Charge:  +¹⁄²

  Lifetime: 2.9 · 10-13 s

A N T I M A T T E R  PA R T I C L E
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ANTIMATTER PARTICLES: ANTILEPTONS

MATERIAL

PARTICLE 
CARDS
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W + BOS ON
D I S C O V E R E D :  1 9 8 3

  Mass: 80.4 · 103  MeV⁄c2

  Electric Charge: +1  
  Strong Charges: –
  Weak Charge:  +1

  Lifetime:                     3 · 10 -25 s

  Range:                                            10-18 m 

E X C H A N G E  PA R T I C L E
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W – BOS ON
D I S C O V E R E D :  1 9 8 3

  Mass: 80.4 · 103  MeV⁄c2

  Electric Charge: -1  
  Strong Charges: –
  Weak Charge:   -1

  Lifetime:                     3 · 10 -25 s

  Range:                                            10-18 m 

E X C H A N G E  PA R T I C L E
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GLUON
D I S C O V E R E D :  1 9 7 9

  Mass: 0
  Electric Charge: 0 
  Strong Charges: red, blue, green 
   + antired, antiblue, antigreen
  Weak Charge:  0

 Lifetime:              unlimited 
 Range:    10 -15  m
   

E X C H A N G E  PA R T I C L E

ggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg gggggggggggggggggggggggggggggggggggggggggggggggg ggggggggggggggggggggggggggggggggggggggggggggg

gggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg ggggggggggggggggggggggggggggggggggggggggggggggggggg ggggggggggggggggggggggggggggggggggggggggggggggggggg
gggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg ggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg

Z BOS ON
D I S C O V E R E D :  1 9 8 3

  Mass: 91.2 · 103 MeV⁄c2

  Electric Charge: 0
  Strong Charges: –
  Weak Charge:  0

  Lifetime:  3 · 10 -25 s

  Range:  10 -18 m

E X C H A N G E  PA R T I C L E
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PHOTON
D I S C O V E R E D :  1 9 0 5

  Mass: 0
  Electric Charge: 0 
  Strong Charges: –
  Weak Charge:  0

  Lifetime: unlimited

  Range: unlimited

E X C H A N G E  PA R T I C L E

D I S C O V E R E D :  1 9 0 5D I S C O V E R E D :  1 9 0 5D I S C O V E R E D :  1 9 0 5D I S C O V E R E D :  1 9 0 5

E X C H A N G E  PA R T I C L E
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EXCHANGE PARTICLES AND HIGGS BOSON

HIGGS BOS ON
D I S C O V E R E D :  2 0 1 2

  Mass: 125 · 103 MeV⁄c2

  Electric Charge: 0 
  Strong Charges:  –
  Weak Charge:  - ¹⁄²

 Lifetime: 2 · 10-22 s
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MATERIAL

PARTICLE 
CARDS




