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The Four Fundamental Forces

Force Relative 

Strength 

Range Example 

Strong Nuclear 1 10
-15

 m Holds nuclei together 

Electromagnetic 1/137 Infinite Holds atoms together 

Weak Nuclear 1/10,000 10
-16

 m Radioactive decay 

Gravity 10
-38 

Infinite Holds Solar system together 
 



2NF versus 3NF

● Two Body Force (2NF)

● Gravitational

● Electrostatic

● Three Body Force (3NF)
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Previous Measurements
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Findings from 2003

◼ Exaggerated predictions

◼ TM versus TM’

◼ Multiple scattering

◼ Unpredictable Background



Blue band: 2NF

Red band:  2NF + TM 3NF

Dashed black curve:  2NF + TM 3NF



17.8

Forward Drift Chamber

SmCo Bending Magnet

ΔE scintillator

Rear Drift Chamber

Proton Scintillator

Target

Fission Chamber

Neutron Scintillator Stands

Neutron Scintillators

To Beam Dump



Conclusion

◼ Delays in 2004

◼ CREM

◼ Safety

◼ 2005

◼ Finish Setup

◼ Take Data in August


