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11.C.2.b. Kinematics for elastic scattering

In the case of elastic scattering, primed quantities are exactly equal to unprimed, and the
Q-value is zero. The equations of Section I1.C.2 therefore simplify to the forms shown here.

The initial momentum K in the center-of-mass (COM) system is found from Eq. (I C2.3)
to be

K=nk = M J2mE (IIC2b.1)
m+M

and the final COM momentum K' is found in Eq. (Il C2.4) to be

K=M_ ‘omE . (I1 C2b.2)

m+M

The laboratory energy of the outgoing particle is found from Eqgs. (II C2.5) and (II C2.6) to be

E':{m:M {my+\/|\/|2_m2(1_ﬂ2) }T E . (I1C2b.3)

with g =cosé.

The relationships between the COM and lab angles, Egs. (Il C2.7) and (II C2.8), become

v:—%(l—yz)w\/l—(%j (1-4) (I1 C2 b.4)

Mv+m
H= 2 2
\/M +m°+2mMv

and , (I1C2b.5)

where v =cos f and £ is the COM angle. The derivative of v with respect to u, Eq. (Il C2.9), is

d_vz(,um—i-\/ M2—m2(1—,L12))2
du M2 -m (1-2)

(I1 C2 b.6)
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