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Motivation

Aim to:
Complete understanding of the hadron spectrum and discover new resonances
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Motivation
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- Physics of interest resides in A evaluated at values of kinematical variables
outside the experimentally accessible region

e

f In Amplitude analysis a model of A is construct
}\L regions of interest

_
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Collaboration strategy

theory
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Amplitude analysis vs p.w. Amplitude analysis
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S AN =) (27 +1)dy, (0:) (s, {AD)

J
S L= —X2, v=2A —X\
A(s,t,{\}): amplitude Partial Wave Amplitudes:
expressed in terms of decomposition in terms of rotational
Kinematical variables functions
! |
Enter comparison These “diagonalize unitarity”
with data and contain resonance information

e

| Ent|re dynamlcal information that does not depend on the underlylng theory (e.g. QCD)

: comes from unltarlty
L i
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Unitarity defines singularities of partial waves

t 00
_— A(s, t) = (27 + 1) Py(z) f1(s)

J

~__ Disc fs(s) = p(s) fs(s+) fs(s—)

S

/'

For small s, s-channel unitarily is “simple”

&) Jmaz
|Isobar model = truncate the partial waves: Z N Z
Isobars = partial waves 7 7

11 When is this a bad thing to do? ﬂ
h = =

For large-s, s-channel unitarity is hopeless. It is the low-| t-channel p.w. which
become relevant (Regge physics).
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Truncated partial wave series

J J P\
A=) df o (02)d5(01) € iy g a (51, 8)
J1,J2,A

J’I’TLCL$

Suppose the s1series is truncated Yo

J1 J1
Then A~ sy becomes “wild” for high
energies

The correct behavior A ~ $29 < sp can only
emerge if Jmax= oo

The “machinery” to account for the contribution
to infinite number of terms from cross-channel
exchanges is due to Regge and Mandelstam

analyticify in
complex
angular >

momentum
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Isobar model
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w/p—3m

Jma:c Jma:v Jmax

A(s, 1) = Z (2J + 1)d1J,0( s) fa(s) + Z 2J +1)df o(0:) fs(t) + Z (2J + 1)d1J,0(9u)fJ(U)

7
3 3 3 3
+ unitarity /i f
T — T

Disc F'(s) = p(s)t*(s) (F(S) + F(S))

Khuri, Treiman 1960
Aitchison 1977
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~Nature of the steep rise?
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1. Upcoming data from
CLAS g12

2. Exp. analysis of d—>my
is very important

Je

s [GeV]

on Lab

i upcoming |

s"? [GeV]

CLAS g12 I. Danilkin

‘ : A. Szczepaniak
Thomas Jefferson National Accelerator Facility is managed by Jefferson Science Associates, LLC, for the

U.S. Department of Energy’s Office of Science



[Foa

100} ' ' ] 0.01F

—_
S}
o

¢ -y

—_
=)
&

dI'/ds [GeV™']

_
o
4

dI/ds [10™® GeV™']

Thomas Jefferson National Accelerator Facility is managed by Jefferson Science Associates, LLC, for the
Je on Lab - ) il

G-y

" ds’ Disc fy (s’ al ;
fro(s) = [ EPEIAE) S e
S 2=0

10k

e

| Cofixed from Fexp(®>MY) |

~Grey: no 3b effects

I. Danilkin
A. Szczepaniak

U.S. Department of Energy’s Office of Science



Mass( PO Pls )

Y

CLAS g12

P. Guo, D. Schott

o A. Szczepaniak
Je on Lab Thomas Jefferson Nadonal Accelerator Facility is managed by Jefferson Science Associares, LLC, for ‘Tlﬁ‘rc

U.S. Department of Energy’s Office of Science



Regge physics
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B5 model
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Dual model

Parameters:
trajectory Q¢ (8 )

couplings Cn,m
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Summary

Philosophy of JPAC (JLab Physics Analysis Center)

Current projects
w/d—3m, y; N 31

vo—= K K p: J/p—3n

Wide range of applicability
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