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Figure 1. The calculated N-resonance spectrum. The states labeled by “S” belong to SAPHIR
results. [U. Loring ef al., Eur. Phys. J. A 10(2001) 395]
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Figure 2. Cross section for total photo-production. [N. Bianchi et al., PRC 54(1996)168§]



Properties of hadrons:

Mass(resonances), I';, Ayp, Agpp -
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Hadron models:
CQM, LQCD
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Reaction models,
Partial wave analysis
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Experimental observables:
do/dQ, 2, P, T, ...
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Figure 3. top: HD-Ice IBC layout; bottom: z vertex for recoiled protons. 8
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Figure 5. Kinematics for double pion photo-production.
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do/dQ = o {(1+/\*P) + 35 (I®+A\*P®) + §[sin2B(IS+A\*PS) + cos2B(I°+A*PC) ]}
0, Un-polarized cross section
Oq, O;: degree of polarization of photon beam
N\: degree of polarization of target

P, P®, PS, PC, 19, IS, IC: 15 polarization observables

Circularly polarized beam, and longitudinal polarized target, =0, A=A,
do/dQ = o, {(1+/A\,P,) + 85(I°+A_P,®) }

P,, 1®, P,® can be plotted in terms of 8. and ¢’ to compare with
predictions
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Parity Conservation

g Pz(e'mt) — fpz(ennr (I),)d(l), =0
P,, 1® are odd function of ¢’ — 19(0,,) = f [0, d)dP’ = 0

P,® is even function of ¢’
PzO (em't) - jPZQ(enTU (I)’)dd), # 0

With data of A\, positive, define E* = (I°+AP,®)/(1+/\,P,)

Since A\, =0.27
E*((I)') = fE*(emv d),)demt zl{(:‘),)

* _ I(IQ + AZPZQ) d(l)’ . O
E (Bnn) _ f(l +Azpz) dd)/ T Azpz (GT[‘IT)
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E*/A, Asymmetry
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Introduced G14 experiment

Showed preliminary result for two charged
pion channel: Asymmetry and dalitz plots

Use full data to separate P, |I®, P,®

Use dalitz plots to study intermediate channels
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do/dQ = o {(1+A,P,) + 6@(I@-I:/\ZPZ@) }

I [N(==)+N(<=)]-[N(=<=)+N(<<=)
" A IN(==)+N(<=)]+[N(—=<=)+N(<<=)
I [N(==)+N(—=><=)]-[N(<= )+ N(<<=)]
Oy [N(==)+N(—=<=)]+[N(+=)+N(<<)
po_ L IN(>=)+N(=<)]-[N(2><)+N(<=)
A, [IN(—=)+N(<<)]+[N(=<=)+N(<=)]

—> denotes the direction of polarization for the photon beam;
—> denotes the direction of polarization for the target.

% _ 1 N(%:})—N(<—=}) _ (I@ +AZP®) 1 - I@

E = ~
5. N(==)+N(<=) “"1+AP .
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Figure 2. The calculated A-resonance spectrum. [U. Loring ef al., Eur. Phys. J. A 10(2001) 395]
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Figure. E* asymmetry vs. ¢’ for proton target.
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Figure. E* asymmetry vs. ¢’ for quasi free neutron target.
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w=1850MeV —+—gl4
: Preliminary
E o e, 1
. [IRSH . T
108 06 04 02 0 02 04 06 08 1
€0S(0;,)
w=2150MeV —+—gl4
: Preliminary
- SIS Sne PUTPURE O #
- P ~
B l
F T
108 06 04 02 0 02 04 06 08 1

cos(6,,)

26



.15
E w=1650MeV —+-gl4
g 1
L Preliminary
SN 0.5
! |
oF w++++ 1 T
_0.52 + T+++ .
+
15108 06 04 02 0 02 04 06 08 1
€0S(0;z)
.15
E w=1950MeV —+-gl4
g 1
i Preliminary
<N 05— e
w Of N % +++ . ++++ b ++7 I
- T il
—05,_ —e—
s
15508 06 04 02 0 02 04 06 08 1

cos(6,,)

E*/A, Asymmetry

E*/A, Asymmetry

o
o

o —
&) - &

o

'
=y

-
o

S °© =
[6,] o [6;] —_ [6;]

=TT T[T T[T T T[T

'
=y

-1.5

I w=1750MeV ——g14

re iﬂ'ﬂin@w

;F + e i
BT ATRI]

i 08 06 04 02 0 02 04 06 08 1

cos(6,,)

w=2050MeV

Pre

NW+11

T

J

08 06 -04 02 0 02 04 06 08 1

cos(6,,)

- 15
g

€ 1
B
%)
<

<05
{u

0

-0.5

-1

1.5

- 15
g

€ 1
B
%)
<

<05
{u

0

-0.5

-1

15

w=1850MeV 4 g14
! Preliminary
din s IS PRV o Sl
T H+ T T T
i 08 06 04 02 0 02 04 06 08 1
cos(0,,)
w=2150MeV —4-g14
: Preliminary |
- ‘ 1 +‘ [ias + ++
T AT 1
1T T
o8 06 04 08 002 04 08 05 1

cos(6,,)

Figure. E*/A, asymmetry vs. cos(08,,,;) for quasi free neutron target.

27



