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Spherical Waves
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attering at disc of size a a=1lim,

resonance if a ~ k
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Optical Theorem and Partial Waves

partial wave decomposition:

790,Vs) = Fﬂ 21(214-1) t,(\s) P,(cos0)

partial wave amplitude and scattering phase:
t,=¢e’'sind, ‘tlz‘ = sin”§,
3(t,) = S(eié’sinél) = F(cosd,sin §,+isin’9,) = sin’§,

forward amplitude:

P,(cos0=0) =1 — Plot
2. p3(f,(0=0))
sin" 0 =
2., (21+1)
finally:
om:4—T§ (21+1) sin®6 = 3T 5( £ (9=0))
Pl I

optical theorem
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Rotations |

General: x;{ = R, x, (orthonormal matrix) R'=pR!

cosO; —smn0O; O
R”=|sin0, cosd, 0| R andR®similarly detR==1

0 0 1
Infinitesimal Rotations: Generator D, :
R¥(do)=1-idoD, 0 -1 0
. . D;=i{1 0 0
All orientations: 0 0 1
R"(d0)=1—-id0n D,
L D.,D.|=ie, D, (non-abelian
=1-id0nD Dy Dy =iy Dy ¢ )
- define rotation group SO(3)

Arbitrary Rotation:
( 0>

m -
—i0nD

l—i—nD
m

lim =

m — o0




Rotations ||

More general transformation U.:

U(n,do)=1-id enijl. (generator of transformation U)

A

J can be identified as spin operator (Noether theorem)

Group properties (ref: Messiah, Greiner):
Jr=J+J 4T
T\jsjs = JG+0 1, s
NAE 3)
J+|J Ja) = (1% 112)|J Jsl
=VFj5) Gxis+1) 17, js£1




Rotations ||

using: U (7,0)=e P
—U(R) = g 0 g B oIV (3 rotations)
transformation: — Plot
G| =20 G U R Js) (i dslw)
J
D} (,B.y)
with:
D, (o, By)=e """ d}.  (B) e
(d-functions)
relation to spherical harmonics: — Plot
Di,oz\/% Y;(0,d) ~ Plot



1.Schritt: Oy —Ou 2 Schritt: 0z —»0Z 3.Schritt: Ou—» OY
Rotation um z-Achse Rotation um u-Achse Rotation um Z-Achse
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43. CLEBSCH-GORDAN COEFFICIENTS, SPHERICAL HARMONICS,
AND d FUNCTIONS

J J
Note: A square-root sign is to be understood over every coefficient, e.g., for —8/15 read —+/8/15. Notation: |
1/2x1/2]| ! 3 MM
+1] 1 0 YO0 =/ cosh 5/2
1 .
7251721 o o 4w A AR M1 Mz | Coefficients
+1/2 -1/2]1/2 /2 1 L 3 s [r2 <1/2]  1]-3/2+3/2 S
-1/2 +1/211/2-1/2]-1 Y] = — g sinfle v2-1/2 1 1/5 4s5| 572 3/7
—1/2-1/2| 1 1 +1/2| 4/5-1/5]+1/2 +1/2
y0 i(g gg_l) +1-1/2| 2/5 3/5| 5/2 3/2
1x1/2 [372 2 7 Var\2 2 0+1/2| 3/5-2/5|-1/2 -1/2
X a2l 32 12 = | 0-1/2| 3/5 2/5| s/2 372
I{-l F1/2 14172 +1/2 Yzl:_ S_Eingcnsﬂﬂl{'ﬁ =1 #1152 2}"5 —3-""5 372 =372
\ 87 2 -1 -1/2| 4/5 1/5] 5/2
+1-1/2 173 273| 372 1/2 3/2%x1/2
0+1/2| 2/3-1/3|-1/2 21/2 1 15 _ el 2 1 |-2+1/2] 1/5 ~4/5|-5/2
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o-1/2] 273 3| 321 "2 T 3\ 27
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r2 0)1/3 2/3 3 2 1 +3/2 ol 2/5 35| s/2 32 172 -1/2 -1/2| 3/4 1/4| 2
H1 412313 #1410 +1 +1/2 +1| 3/5 -2/5|+1/2 +1/2 +1/2 -3/2 +1/2| 1/4-3/4|-2
+2 -111/15 1/3 3/5 +3/2-11/10  2/5 172 [-3/2-1/2
1x1] 2 +1 0/8/15 1/6-3/10 3 2 1 +1/2 0| 3/5 115 -1/3| s/2  3/2 172
1 1+-17— ? 1 0+1| 2/5-1/2 1/10] 0 0 © ~1/2+1/3/10 -8/15 1/6|-1/2 -1/2 -1/2
1+ ML +1-1[1/5 172 3/10 +1/2 -1[3/10 8/15 1/6
+1 oz w2l 2 1 o 0 0j3/5 0-2/5| 3 2 1 ~1/2 0| 3/5 -1/15 -1/3| 5/2 3/2
o+11/2-1/2 0 0 0 141145 -1/2 3/10] -1 -1 ~3/2 411|110 -2/5 1/2}-3/2 -3/2
+1-1[1/6 1/2 1/3 0-1| 2/5 1/2 1/10 -1/2-1| 3/5 2/5] 5/2
0 023 0-1/3] 2 1 -1 0/8/15-1/6-3/10] 3 2 -3/2 0] 2/5 -3/5}-5/2
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i __yym-m'gi  _ 4i 3/2x3/2| 3 0 1 g
dm’,m_{ ™ mdm,m’_d—m.—m"' +3] 3 2 dﬁﬂzmsﬂ dlfz = COS = dh = + cos
372372 1]|+2 +2 * 1/2,1/2 2 ' 2
2x3/2 | 2= v3/z+1/2| vz el 3 2z 4172 — _en? g1 _ _sinf
i M = S I L R
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E(K")/GeV

1 1 | | -
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E(K*)IGeV

Abb. 2.2

Beispiel fiir cine Dalitz-Auftragung. Unter-

sucht wurde die Reaktion p+ p — K+

K¥ 4. Die erhhte Punkidichte beweist

die Bildung von Kaon-Resonanzen
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0.02 < [t| < 0.05 GeV?

35 < W < 45 GeV

Fit:
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