WE BECIN wiTH SonETHING EASIER | I.E., THE ROTATION oF A

CO&R}DINQTE' SYSTEN IV THE PLANE .

ANY POINT P 1NV THE PLANE Now HAS Two SETS OF COoRDINATES

HYPERBOLIC FORN OF THE LORENTZ TRANSFORNATIONS

AND THE " ADDITION OF VELOCITIES *'
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NOTCE THAT WE Cowvld ALSO DESCRIBE THE RELATIVE POSITION OF
THE TWo COORDINATE SYSTENS BY THE SLOPE m of THE X ' Axis

RATHER THAN THE ANGLE © tAssvne 0 @< T For
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T™E DESCRIPTION 1IN TERNS OF THE ANGLE O 1S PRETTIER . IT ALSO

HAS ANOTHER AOVANTAGE .



SUPPOSE wE ROTTE TwICE, FRon (X,y) ™ 1x,y’') THROUGH
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NOW LET'S TURN TO THE LORENTZ TRANSFORNATIONS RELATING
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EXCEPT FOR A FEwW NinvLS SIGNS THIS LOOKS RENARKABLY LIKE

oLk ROTAMON () DESCRIBED IN TERNS OF SLOPE



WE wiLL SHow Now THAT BRY DESCRIBING THE RELANVE NoTionN
oF THE TwO FRANES NOT By THE VELociTy, BUT RATHER By

THE " RAPIDITY = € DEFINED BY
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TS 1S THE SO-CALLED HYPERBOLIC FoRr) OF THE LORENTE TRANSFORNATIONS
I7's VERY CONVENIENT FOR EXPosIing THE UNDERLYIWG GEONETR)Y

oF SPECIAL RELATILITY (FIRST NOTICED BY HERNANN MiNKoWwSKI ).

NOMICE THAT THE ESSENTIAL FEATORE OF AN ORDINARY RomMMNoN oF

TIE PLANE 1S THAT IT LEAVES THE (SOUAPED ) EUCLIDEAN LENMGTH
oF A VECTOR " inverispT
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THE ESSENTIAL FEATURE OF A LORENTZ TRANSFORNATION 1S THAT T LEAVES
THE SPACETINE INTERVAL 'NVARIANT :
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THE RAPIDINES JUST “ADD " (LIKE ANGLES ). VELOCITIES ARE P
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WHICH 1S THE RELANVISNC ADDINON oF VELoCINES ForNULA




