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identity: 1-tanh e_—cosh26
Ccosh© —sinh© 0 00
/\_El-sinhe cosh 0 0 00
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2nd identity: tanh 6, — tanh 8 =tanh(6,-8,) (note: vi =ctanh®; forany v;.)
1-tanh 6,

_ul/c-vic

1-uv
ccC

ur
C

tanh@,

tanh®' =tanh(6,. -6,) O 6 =6.-6,



N _ 1 .
useidentity from19ac u=ctanh®@ [0 ——=——=cosh® [ =csinhB
J1-u?/c? 1
With pa = Z pi and Ewt = Z Ei
Boost Pt & Ew to framewhere puot = y(pot ~BEw /€) iSO 0 P =Bict°t =% Ovs= c2$
tot

p2c2 = E2 —m2c* = (2mc?)* - m2c* =3m?c* - p=,/3mc

& E =3mc? (tot). conservation of E & p:

M2c? = (3mc2f’ -3m2c* ~ | M=,/6m | ~25m

_pc_ | c
V=E

V3

Boost to the frame of one particle. The other:

%:y%—gpﬁ E=ymc? - y:% Op=ym(-v) (notesign)
E' = y(E+B2 ymcz) :mE—;+ Ezﬁ —1§mc2 [Wlth Bzyz = y2 —1]
:Z_Ez—m(;2
mc

Forbeam E=30GeV, E =2[900-1= 1800GeV =60E.



