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運動量移行 vs p±S 不変質量解析
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- Inspired by J-PARC E15 analysis 
-- Y .Sada et al., PTEP 2016 (2016) no.5, 051D01

-- S. Ajimura et al.  Phys.Lett. B789 (2019) 620-625 

- Forward Neutron Counter (~20 msr, 0 degree) is not 
used

- Forward Neutron ID by missing mass
- momentum transfer “q” vs C.S.  Λ(1405)
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- Invariant mass reconstruction of “pS” by CDS

Not a point-like reaction if momentum transfer 
“q” is small -> Form factor 
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• Experimental challenge of neutron detection with 
thin scintillation counter (t=3cm)

neutron detection with thin scintillation 
counters (t=3cm)

n detection efficiency ~ 3%

~54 cm from 
beam axis

10cm

t = 3cm

CDSによる中性子検出

Cylindrical Detector Hodoscope (CDH)



CDSによる中性子検出
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<1 MeVee

< 2 MeVee

< 4 MeVee

< 6 MeVee

1.372 < 1/β ( Pn < 1.GeV/c)  

- CDH hit = 3
- Found p+ and p-
- Charge veto by 

Cylindrical drift chamber 



イベント選択 (K-d -> K0nn イベント排除)
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イベント選択
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Mom. Transfer(q) = |K- –nmiss| 
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運動量移行 vs p±S 不変質量
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実データ Simulation
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(Lab. Frame)
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+

Mom. Transfer = K- –nmiss

θ θ
+ B.G. q>0.35 GeV/c

q<0.35 GeV/c

運動量移行 vs p±S 不変質量
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Sideband 法によるBackground 見積もり

- Sideband 法によるBackground 見積もりのために緑の部分を選択

S-
S+
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Sideband Foreground (+B.G.)

Sideband との比較
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Sideband Foreground (+B.G.)

Sideband との比較

K-d -> K0nn イベントカットによるアク
セプタンスの減少（最大2割程度)
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+ B.G.
q>0.35 GeV/c

q<0.35 GeV/c

Sidebandとの比較

sideband

sideband



Sideband差し引き後
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q>0.35 GeV/c

q<0.35 GeV/c



Sideband差し引き後 (解釈)
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q>0.35 GeV/c

q<0.35 GeV/c

Λ1405/Σ1385
Λ1520

quasi-free 
dominant



まとめ
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- J-PARC E31実験で IM(p+S-/p-S+) の運動量移行依存性を測定
- Λ(1405)/S(1385) に対応するピークを観測

- 今後
-- S(1385) -> Λpチャンネルの解析
-- p+S-とp-S+ 状態の分離、生成断面積の計算



K0 acceptance 
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イベント選択
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