HR/20190901T2132 Combining Lorentz factors p.1/2

The derivation below applies only to two velocities along a straight line!

Dimensionless velocity: B = %
Lorentz factor: y = \/1i—ﬁ2 =1
s0: p= [1- %
Define: r=2
Y
then: r=.,1-p2 (o<rs<i
and: B =+1V1—-T?2
so: p?+T?2=1 (which in fact is the Pythagorean theorem)

Superposition of velocities (assuming 5; = 8, = 0):

SO:

yielding:

therefore:

Substitute:

and:
yielding:

Now we've got:
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_ (1;/(1-F%)(1-F§))2—<J1_F§i\]1_r%)z
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o = 1i\/m

A=1+,/1-THA-T2)

using the same sign twice

g=1-

B=\1-T?+1-T7?

‘/AZ—BZ
A

FO:

A= (13 /A-THA-TD)

and by using: (a +b)? = a? + 2ab + b?
we get: A2=14+2/A-THA-TH+A-THA-TP)
By writing out the last term thereof: A-THA-TH) =1—-T2 —TF + T2

and adding this 1 to the one we've already got,

we obtain:

We also have:

A2 =242/ -THA -T7) —If — 7 + 713

B% = (J1—rfiJ1—r22)2
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once again using: (a + b)? = a? + 2ab + b?

this gives: B?=1-T2+2/A-THA-TH) +1-T%

s0: B*=2+2/(1-T)H(A-T}) -T¢-T?

We already got: A% =2+ 2,/(1 —T2)(1 —T2) —T? — T + [
So: A% — B* =T{TS

212
_ VaZz-pZ _ il r,r,

hence: o 4 1i\/m - 1i\/m
e = [-3)0%)

o T
yielding: Yo=1 = T
0 172 Y1Y2

_ _1 N 2(1_1),2(1 L

=v1v2 YlYZ\/(l ylz) (1 yzz) =viv2 & JV1 (1 yf) & (1 yg)
Therefore: Yo =Y1Y2 \/(Y% -1)(y5-1)
For y1 = Y2 we get: Yo=vi+JOE-DGE-D=yi+Gi—-1)
s0: Yo=2y5—-1

An approximation of the additive superposition of unequal but not too different values is:

Yo = 2y1Y2 — 1
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