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What is the ABC Effect ? )

Abashian, Booth, Crowe, Phys. Rev. Lett. 5, 258 (1960)
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* two pion production in nuclear fusion reactions to d, *He, “He
* X isoscalar and neutral
* inclusive measurements
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How to explain it ? )

pn — d X Only inclusive measurements !
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How to explain it ? )

pn — d X Only inclusive measurements !

Exclusive

measurements
needed !

F. Plouin, P. Fleury, C. Wilkin
PRL 65 (1990) 692 @
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exclusive, kinematically complete, high statistics
start with CELSIUS-WASA, continued with WASA-at-COSY
pn - dmm - paper in preparation M. Bashkanov

pd —» “He tmr - first results on the way E. Perez del Rio
dd - “Hemrmr - thistalk



Experiments with WASA-at-cOSY — C I}

exclusive, kinematically complete, high statistics
pn - dmmm - paper in preparation M. Bashkanov
(see also poster #4)

= 0.5¢ T/

E - pn — dTT

© 0.4 "
0.3 on
0.20 annel AA
0.1 :_ g5




Experiments with WASA-at-cOSY — C I}

exclusive, kinematically complete, high statistics
pn - dmmm - paper in preparation M. Bashkanov
(see also poster #4)

Beo
=)
e
> 40
5 607
e 1
£ 407
2 20+ 0.320
L= i
;‘E 0, 0.5
E 2.2 . Q.;\i\
S 2.5 N 0



Experiments with WASA-at-cOSY — C I}

exclusive, kinematically complete, high statistics
start with CELSIUS-WASA, continued with WASA-at-COSY

pn - dmm - paper in preparation M. Bashkanov
pd —» °He rr - first results on the way E. Perez del Rio

dd - *He rr - this talk

\

September and December 2007:
9 beam energies

1.0 GeV 1.2 GeV (two weeks commissioning beamtime, September)

0.8 GeV 0.9 GeV 1.05GeV 1.117 GeV
1.25 GeV 1.320 GeV 1.4 GeV

(two weeks dedicated beamtime, December)



dd — ‘He mom? Y))

FVH

Central Detector Forward Detector

* deuteron beam, deuteron pellets

* “‘He stopping in first 3 thick layers of the forward detector

* 0 decays in 2 y — detect 4 neutral tracks in central detector



Analysis )

Identify the He ;- :
AE-E Plots E : :
10 ﬁ 4
Identify the two r° s
Find the best combination of Zod

0.15/"

0.1

4 y which form two m°

Kinematic Fit with 6 overconstraints
Improve resolution

find best yy<m® combination
SHe / “He separation

Efficiency and acceptance corrections



SHe /“He Separation with Kinematic Fit

all He which have 21 °

He FHR1vs FRH2 Data |
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Check °He / “He Separation C
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Check °He / “I

experimental data
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Results:

differential cross sections
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Total Cross Section G)))

. . . 3 3 : i -
[ J Absolute normallzatlon Wlth dd% He n ‘ Hez:)xsectlon vs (t-tmax) beam energy : 1320 MeV W=4.362 |
&
1B [T e o e T

function: 22.453"exp(10.807*x) + 1.608"exp(10.807*x) + 1.991"exp(10.807"x) }

*Easy to separate from other reactions 16

14

---> scaling factor :  1/1146.274

*Same trigger as dd — *He m°mr®

*Saclay data available Bizard et al. PhysRevC.22.1632
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1 GeV and 1.2 GeV
(commissioning beamtime)
still coming ...

* DoubleDelta

* WASA-at-COSY
¥ CELSIUS

B ®  CELSIUS-WASA
— Birmimgham

| 4+ Saclay
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Summary @)))

* exclusive data of dd — “He nmwere taken at 9 different energies

* preliminary results for i’
- pronounced low-mass enhancement in the 7°71’ invariant mass spectrum
- clear signal of AA in “Hern’ invariant mass / Dalitz plot
- strong angular dependence
- strong energy dependence in total cross section
- t-channel AA model at variance with data



Summary and Outlook ay))

* exclusive data of dd — “He nmwere taken at 9 different energies

* preliminary results for i’
- pronounced low-mass enhancement in the 7°71’ invariant mass spectrum
- clear signal of AA in “Hern’ invariant mass / Dalitz plot
- strong angular dependence
- strong energy dependence in total cross section
- t-channel AA model at variance with data

* still: finalize analysis
* try to understand the result ...

- ABC group at COSY: experimentalists and theorists
(ANKE, WASA ..)



Summary and Outlook ay))

exclusive data of dd — “He mnmwere taken at 9 different energies

preliminary results for nrm’

pronounced low-mass enhancement in the 7°n° invariant mass spectrum
clear signal of AA in “Hen’ invariant mass / Dalitz plot

strong angular dependence

strong energy dependence in total cross section

t-channel AA model at variance with data

still: finalize analysis
try to understand the result ...

ABC group at COSY: experimentalists and theorists
(ANKE, WASA ..)
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KinFit ay))

- now do kinematic fit assuming the forward particle to be “He
- perform one fit for each combination of gammas
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Not corrected before kinfit M,
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Acceptance for 1117 MeV C
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total cross section @ )))

Absolute normalization with dd— *He n

Easy to separate
Same trigger
Saclay data available at 4 different energies
Fit differential spectra with f = p1*exp(p2) + p3*exp(p4) + p5*exp(p6)

Fit the parameters to get the energy dependance
Integral of fitted sigma(t-tmax)
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total cross section 6 )))

- we had thresholds on FRH1 ...

- SHe deposites much less energy: cut in some elements
- might also cut in “He for some elements

— identify such elements, not used for cross section determination
- 1320 and 1400 MeV: FRH4, FRHS5 not calibrated

— do 3Hen selection for single elements

— 0 is ok, and that gives Ekin (binary reaction)
- 1200 MeV: low statistics, hard to identify the bad elements in “He
- 900 and 1050:
Trigger including a Veto on FRH3, while all 3Hen come to FRH3 ...

— 900 MeV 1 run without veto
— 1050 MeV second trigger without Veto



Comparison to Celsius-Wasa data at 1.029 GeV@)))

before acceptance and efficiency correction
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all He which have 21 °
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