MASS AND ENERGY

1405 : Einstein publishes 2" paper
> by a.pplULrIS the pnnciple of consenohon of momentwn -

1L
m = mo(n—_\/_‘)z or m =4m,
c'l.

“ This equakon precicts ot as an obriect approaches  Hhe Us mass
sisn\&tcmrrlt\i.

Ls Therefore , fora needed to fne dojedt beomes s(snif\'canl-la more !

Y as v —c , the
massS further.

= 0 : no amount of Force wuk acwlerate the

KEN CONSEQUENCE: No matenal sbject can ever reach the speed of us\n{-.

E x per'umem-ax Evidenc

+ Elecrons were accelerated to high speeds
© The specific charge on these dedvors was measured

« Expenments c(onfrmed q of e eledron

The famous €quahm

Enstein concluded that We mass of an object wouwtd by tranferang
to e obyect .
> leading to +he equah on :

E=mc? Ly led to equivalen® of MaSS - ‘“e"f)j

by subbing n the equohon for m:

E = Mo C,z or E - ’{!T\ocz

| -2

C'.
N&:. when v=0:

E—o: moCZ




MASS AND ENERGY

The famous Equahan conhnued
A} speed v :

Total Enerqy = Rest Energy + Kinehc Ener%\j

E - B+ Ex

2
or Ee =M< - moC

% As v —>C, Einsteins #neroy predicks Hhad Ex increases muchmore fapidly Hhan
Newlons classical predwchon.

Noke:
@) 1 | ~+ Ec hransterred +o parhcle ss:

4 | W= QV
- |

|
2 | = Total £ (an be expressed as:
1.

! E= QV+ mect
0 .

0.;_c. 0.|lic_ O‘GC 0‘|6<'_ l
Speed v (ms™) c
Addchonak consequences
> the pnnciple of consenohion of ™MaSS - energy
> mass and er\er\% can be  expressed in e
v rest mass ond rest e)/ltrgj of a parhclt are

1kg = -44 x0°T  or 1u = 931-5meV

BertozZl's ulhmake speed expedment,
L 1962 Wikiom tertozze used o parhcle aceleraror fo invergare Hoe relanonship
between \ of an eledvon ond ks Ex.

. 2
7 reswlts vere gresentedl un graph of _Vé_ vs. Ex:
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At i

)

speed = % Ex
hme befwean pulses o9 . . d no
7 Berkozzt’s results makched Einstein's predichon

L also showed Pox as e were accelevated
Hrough higher V., speed of € approadned o
Limihng valye of c-




