1. Special Relativity, 6



housekeeping

remember to check the course page:

chipbrock.org

and sign up for the feedburner reminders
Homework due Friday, remember?
I"ll adjust thermo homework if necessary

for my verbosity



suppose we have a bound system
What holds the electron to the proton?

Hyd rogen Last week:

the electrostatic force, or the Electric field, right?

Atom
Remember from Chemistry:
What's it take to ionize* Hydrogen?
o] E You must supply 13.6 eV

*make the electron free of the proton’s influence



energy
d i agr am E(mechanical) =0
for H

m(p)c? + m(e)c?

E(total) =0

continuum,
>~ ionized

hydrogen energy levels

>
E(b)
A v —E(b) 7 n=1
“normal”, chemist way of thinking (gray)
relativistic way of thinking (yellow)
m(H)c?

m(p)c? + m(e)c?=m(H)c? + E(b)

m(H)c? = m(p)c? + m(e)c? — E(b)

The mass of a hydrogen atom is LESS than the sum of m, + me
No negative binding energy...just a “mass deficit” in the attraction of the P and e.

The energy is in the field.




a hydrogen atom, take 2

weighs less than the components of a hydrogen atom

where is that "missing mass"?

in the energy of the Electric Field,

flelA
Energy is mass



the ‘‘mass deficit’® in nucleil

IS observable and works for good and for ill.
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Cnsvged Vion Decay - T = pt e

Pion — muon + nevhino
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