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Polarization
Angular distribution of emitted nucleon in the decay of Y ( p (π+ ,K+) Y ) 

I(θΚ ,ΦΝ)=I0(θΚ)(1+αPYcosΦΝ)
α   : asymmetry parameter
PΥ : polarization of Hyperon
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Asymmetry parameter (α)Branching ratio (Γ)Decay Mode
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Polarization of Σ+← direction vector of p or π+ track



π+ + p→ K+ + Σ+ (Production)

decayπ+
K+

Σ+

n

decayπ+
K+

Σ+
p

p

Free Process (Hydrogen) Quasi Free Process (Carbon)

Polarization plane → UNIQUE Polarization plane → NOT UNIQUE

Fermi Motion

NU , ND Proton rest frame

Different way of analysis NU , ND

Later



Free Process (Hydrogen)

Cut Condition |∆MissMass| < 100 [MeV/c2]
|∆θCPLprod.|  < 10°
|∆θprod.| < 10°
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Polarization of Σ+ (Free Process (Hydrogen))

Haba et.al      1.649 GeV/c
Candlin et.al 1.687 GeV/c

E452B&C      1.660 GeV/c

[MeV/c]Pπ_beam



Left-Right Asymmetry
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Free Process (Hydrogen)



L-R Asymmetry (Free Process (Hydrogen))
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Haba et.al
Candlin et.al

E452B&C

36 Ev.

～850MeV/c average
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Free process
Σ

P Σ

π K

Direction of spin is kept

Quasi free process

C12

P

n

n

P
Σ

Σ

Kπ

P

n

n

P

Λ

Λ

Kπ

For Σ, there is possibility of spin exchange



Quasi Free Process (Carbon)

proton inside the carbon → Fermi Motion
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Polarization plane → NOT UNIQUE

Proton rest frame
Momentum vector of proton
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: Momentum of Σ+

: From kinematics of reaction stage

PP = Σ＋P - Σ＋P



Momentum of Σ Σ＋P
By solving kinematics at decay stage

p or π＋

θdec
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PΣ＋

Σ＋

invisible!
π０ or n

We have 3-dimentional track image

Track length of decay charged particle

Energy loss

PdecMomentum of decay particle

θdecAngle of decay particle with Σ track

Require p, π identification of decay particles



Particle Identifier

Track stop in the target
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We can identify decay particles



Polarization of Σ+ (Quasi Free Process (Carbon))
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Polarization of Λ
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Polarization of Λ← direction vector of p track

α0= 0.65±0.05Γ0=(35.8±0.5)%nπ0

α−= -0.642±0.013Γ−=(63.9±0.5)%Pπ-

Asymmetry parameter (α)Branching ratio (Γ)Decay Mode

π+ + n→ K+ + Λ (Production)



Quasi Free Process (Carbon)

neutron ： inside the carbon → Fermi Motion
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Polarization plane → NOT UNIQUE
Up and Bottom direction can’t be defined

Momentum vector of neutron
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: From kinematics of reaction stage
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p or π-
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π- or p
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Momentum of Σ ΛP
By solving kinematics at decay stage Pdec１
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Necessity to identify decay particle, p and π-



Polarization of Λ (Quasi Free Process (Carbon))
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Σ+ Λ
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Free process

Quasi-free process



Summary

•We determined polarization and L-R Asymmetry of Σ in free process.

•The polarization of Σ consisted with previous Experiment.

•We found large LS force between Σ and proton despite of  small LS splitting 
for Λ.

•The polarization of Σ was consistent with 0 in quasi-free process in contrast 
to large polarization in free process

•The polarization of Λ was large despite of quasi-free process

We will continue the analysis and improve statistic


