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ABC Effectin Double Pionic Fusion
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WASA Detector: Wide Angle Shower Apparatus 6 )))

Central Detector: Forward Detector:
* Measure charged and * Measure charged (neutral)
neutral particles particles
Pellet line TOF Detector
Solenoid Tracking Detectors

COsY ———
.T:)eam —>
,/
_ Thin Plastic Scintillators
EM Calorimeter : o cm Range Hodoscope
COSY beam:
* protons or deuterons
Pellet Target: * polarised and unpolarised
* deuterons or protons * 0.6 - 3.7 GeV/c beam momentum
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WASA Detector:

Wide Angle Shower Apparatus

Central Detector:
* Measure charged and
neutral particles
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A New Resonance: Total Cross Section pn — dxa’a’ 6 )))
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A New Resonance: Total Cross Section pn — dxa’a’ 6 )))
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A New Resonance: Total Cross Section pn — dxa’a’ 6 )))

0 ~0
pn — dn’n And that's the model,
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E C of a new resonance.
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A New Resonance: Total Cross Section pn — dxa’a’ 6 )))
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M __ for different beam energies C
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Quantum Numbers of the Resonance

CIi

ABC Effect related to peak 1n total cross section !

N
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ABC Effect in the Double Pionic

Fusion - A New Resonance ?



Angular Distributions at the Peak C
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ABC Resonance Model

o
1oL
T

pn — dnr

c [mb]

I ~ 70 MeV o, M
M ~ 2380 MeV R
I(J?) = 0(3*) T L
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What do we do to check that ? 6)))

e pn-da’r’ (I=0) ABC Effect

* pn-dztz (I=0and I=1)  ABC Effect

 pd-’Henx ABC Eftect
e dd-*Hennw ABC Effect

16 ABC Effect in the Double Pionic Fusion - A New Resonance ?



What do we do to check that ? 6)))

e pn-da’r’ (I=0) ABC Effect

* pp-data’ (I=1) No ABC Effect, No ABC Resonance (I=1)
e pn-dr'm (I=0 and I=1)  ABC Effect

 pd-’Henx ABC Eftect
e dd-*Hennw ABC Effect

17 ABC Effect in the Double Pionic Fusion - A New Resonance ?



What do we do to check that ? 6)))

pn —»dx’z? (1=0) ABC Effect
pp ~dr*n’ (I=1) No ABC Effect, No ABC Resonance (I=1)
pn—drztz (I=0 and I=1)  ABC Effect
pn —pnz'z’ some ABC Effect
pn —ppr s’ } N Non-Fusion Pion Production:
pn —ppT No ABC Effect Some ABC Resonance
/
pd -°Hen ABC Effect
dd -*Henxw ABC Effect
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What do we do to check that ? 6)))

e pn-da’r’ (I=0) ABC Effect
* pp-drz’ (I=1) No ABC Effect, No ABC Resonance (I=1)
* pn—drr (I=0and I=1)  ABC Effect
* pn-pnzin’ some ABC Effect
* pn-pprz’ } N Non-Fusion Pion Production:
e pnoppT No ABC Effect Some ABC Resonance
/
 pd-"Hemw ABC Effect
 dd-*Hexrw ABC Effect

* pn-pn pn elastic scattering

19 ABC Effect in the Double Pionic Fusion - A New Resonance ?



What do we do to check that ?

CIi

pn —»dz'z? (I=0)
pp »dz*w® (I=1)

ABC Effect

No ABC Effect, No ABC Resonance (I=1)

pn —drtm (I=0 and I=1)  ABC Effect

pn »pn’r’

some ABC Effect
pn —ppr s’ } N Non-Fusion Pion Production:
pn —ppT No ABC Effect Some ABC Resonance
/
pd -°Hen ABC Effect
dd -*Henxw ABC Effect

pn -pn
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What do we do to check that ? 6)))

pn —»dx’z? (1=0) ABC Effect

pp —~da*’ (I=1)

pn —drtm (I=0 and I=1)  ABC Effect

No ABC Effect, No ABC Resonance (I=1)
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Total Cross Section pN - dnan oY),
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Total Cross Section pN - dnan oY),
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Total Cross Section pN - dnan oY),
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Total Cross Section pN - dnan oY),
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Isospin Violation oY),

Simulation

do/dM.__
oo
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doldM, . [mbiGeV]

doldM, . [mbiGeV]

%] [ 5]
T T

i
T 1 T T 1

3] [ ]
T T

i
LI B I B R |

ﬂ_u L L

O

0.4

L PR |
0.6 0.8

M., [GeV]

doldM, . [mbiGeV]

'TEIIII
r

s =2.36

See Poster by M. Bashkanov

ﬂ [ N n n 1 n Q N 1 N N N 1
0.4 0.6 0.8
M. [GeV]
——\s =2.42
3 -
al
b M
ﬂ [ .D n n 1 n n ':;:I 1 . . . 1
0.4 0.6 0.8
M. [GeV]

doldM,, [mbiGeV]

doldM,, [mbiG=V]

CIi

\s =2.38

o
04 06 08
M., [GeV]
\Js = 2.44

Oodxtm
+=0+0
O ¥ dn*a®
O dz%7°

28

ABC Effect in the Double Pionic Fusion - A New Resonance ?




M. in pN - dnan
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M. in pN - dnan
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What do we do to check that ?

pn —»dx’z? (1=0) ABC Effect

pp —~da*’ (I=1)

pn —drtm (I=0 and I=1)  ABC Effect

CIi

No ABC Effect, No ABC Resonance (I=1)

pn »pn’r’

some ABC Effect
* pn-ppra’ N Non-Fusion Pion Production:
e pnoppT No ABC Effect Some ABC Resonance
 pd-*Hexx ABC Effect
e dd-*Henx ABC Effect

pn -pn

pn elastic scattering
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Total Cross Section pn — ppaa’ oY),
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Non-Fusion Pion Production 6)))

1 week beamtime over easter: polarized deuterons on proton target

* pn-pnrrf
* Measured in inverse kinematics  dp - npa°z’ + p,,

Pellet line TOF Detector
Solenoid Tracking Detectors
&2‘
CQOsY
.'-beam -
Thin Plastic Scintillators
EM Calorimeter ; Range Hodoscope
50 cm
-y
=i |
—p @ ﬁ
& Spectator

34 ABC Effect in the Double Pionic Fusion - A New Resonance ?



Non-Fusion Pion Production 6)»

1 week beamtime over easter: polarized deuterons on proton target

* pn—pna°r°
* Measured in inverse kinematics  dp - npa°z° + p,

* pn-ppm
* contains I=1 and I=0
* I=1 can be extracted from already analyzed pp - pps°
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What do we do to check that ? 6)))

e pn-da’r’ (I=0) ABC Effect
* pp-dz*n® (I=1) No ABC Effect, No ABC Resonance (I=1)
* pn—drr (I=0and I=1)  ABC Effect
* pn-pnz’z’ some ABC Effect
* pn-ppr’ } N Non-Fusion Pion Production:
e pnoppT No ABC Effect Some ABC Resonance
/
 pd-"Herx ABC Effect
e dd-*Henrm ABC Effect

* pn-pn pn elastic scattering
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Total Cross Section dd— *He 77’ 6)))

dd — *He 70

E 3 ® this work
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Comparison: dd — ‘Hern’z’ & pn— d=’n’ 6)»
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Total Cross Section pd - °He n°rn’ oY),
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Total Cross Section pd - °He n°rn’ oY),

Range of energies covered by Nov2010 beamtime
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What do we do to check that ?

pn —»dx’z? (1=0) ABC Effect

pp —~da*’ (I=1)

pn —drtm (I=0 and I=1)  ABC Effect

pn »pn’r’

pn »ppa’

pn —-ppsc

pd -°Hen
dd -*Hex

some ABC Effect

CIi

No ABC Effect, No ABC Resonance (I=1)

Some ABC Resonance

. Non-Fusion Pion Production:
No ABC Effect

/

ABC Effect
ABC Effect

pn -pn

pn elastic scattering
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pn total cross section C

® Devlin et al, PRDS8, 136 (73)

existing data |
® Lisowskl et al, PRL49, 255(82)
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pn — pn elastic scattering C

measured 1n last WASA beamtime (easter)

expectations: total elastic cross section P~ b
35
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pn — pn Analysing Power C

Accuracy expected from one day measurement

o u
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Proton Polarization G )))

Polarization 1: 60°% Polarization 2: 42%

_1- | 1 | | | | 1 | 1 | | 1 | | | -1- 1 | | 1 | | 1 | | | | | | | |
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Summary

 Resonance like structure observed

¢ [mb]

o pn-da’n’, pn-datn
* heavier systems:
- dd »*Hex’7’

- pd -*Hex’z’

e hints in pn -ppa’t

I ~ 70 MeV
M = 2380 MeV

= 2%M , — 80 MeV
I1(J?) = 0(3")
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Summary

 Resonance like structure observed

¢ [mb]

e pn-dn’z’,pn-drta
e heavier systems:
- dd »*Hex’n’

- pd -*Hex’z’

* hints in pn -ppa’t

» under investigation: pn —pns’z’, pn -pps

* recent WASA beamtime will give access to:

 7’z’-channels with polarized beam in I' = 70 MeV
inversed kinematics M = 2380 MeV
= 2%M , — 80 MeV

e pn-elastic (analyzing power, angular .
distributions) I(Jr) = 0(3%)
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backup oY),
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Isospin Violation oY),
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Proton Polarization - ¢ Distribution

uncorrected

corrected
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