CHAPTER 4.  COLLISIONS BETWEEN PARTICLES §16 PROBLEM 1.

§16 DISINTEGRATION OF PARTICLES

PROBLEM 1.

Find the relation between the angles 61, 62 (in the L system) after a disintegration into two
particles.

SOLUTION: The angles of the particles, in the C' system, are related by
0o = 610 = 7 — b0,
where 6, as been defined to simplify the notation. From formula (16.5) of the book, we have

V' + v19 cos By = v1g sin 0, cot 64

V' — g0 cos 8y = v9q sin Oy cot 0.

We must eliminate 8y from the two equations above. To do so, we can first solve for cosfy and sin 6
which give us

V +wigcostly V' —wggcosby

sin @y = = 4.1
0 V10 cot 91 V20 cot 02 ( )
=V ugq cot O3 + v19v20 cos Oy cot 5 = Vuig cot 1 — v1gvag cos By cot H1
V (w19 cot 81 — voq cot #
= cosfy = (v10 ! 20 2) (4.2)

V10020 (COt 91 + cot 92)

Using the sum of square of Eq. (4.1) and Eq. (4.2), we get

V 4 vy cos Oy 2 V (v10 cot 01 — vaq cot b3) 2
2 TR0 4 -1
V10 cot 01 V10V20 (COt 91 + cot 92)

2 .2
2 2 V1V 2
= (v10 + v20)” + (v1g cot 1 — vag cot b3)” = % (cot 01 + cot 63)
V3,3, sin? (61 + 62)
V2 sin? 6, sin® 05

2,2
V10Y20
V2

:W%o csc O, + v§0 csc 022 — 2u10v90 cot By cot By =

sin2 (91 + 02)

:M}%O sin2 0, + ’U%O sin2 0o — 2v19V9g sin A1 sin O cos 61 cos Oy =

Using formula (16.2) of the book and the relation v1g/v29 = ma/m1, we obtain

ANSWER TO PROBLEM 1.

2¢ sin® (91 + 92)

ma . my . . .
—< §in?f#y + — sin® 6, — 2sin 6y sin O cos B cos By = s
mq mo (m1 + m2)V
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