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2 P ELASTIC SCATTERING DIFFERENTIAL CROSS SECTIONS

do/dQ (mb/sr)

do/dQ (mb/sr)

K. Miwa et al., PRC 104, 045204 (2021)
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2 P>AN REACTION DIFFERENTIAL CROSS SECTIONS

K. Miwa et al., arXiv:2111.14277
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2P ELASTIC SCATTERING DIFFERENTIAL CROSS SECTION

0.45 < ps (GeV/c) <0.55

analysis by T. Nanamura (Kyoto, JAEA)
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Spin-dependent YN Interaction from scattering

From S. Ishikawa et al.
do/dQ and spin observables are essential to construct realistic YN interaction. PRC 69, 034001 (2004)

spin-independent spin-spin symmetric LS (AS=0) anti-symmetric LS (AS=1) Tensor

\

M=V, + V(s sp)+ Vsrs(S.+58) L+ Vars(s,—5,) L +V([s, ® 5,]? - Y,(F)),

Scalar amplituds Vector amplitude Tensor amplitude
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T matrix

U, =< kf|‘/c|kz >,Ug = kf|Vg|ki - Sars =< kf|VALSL1|k7; >. Sans =< kf|VSLSL1|kz' = T; = 9 < ky|VrYa;_1|k; >

We are going to measure following observables.

. . ; d 1
Differential cross section % = ZTr(MM*) Uq |2+ _lUﬁ|2 (lSSLS|2+|SALS| )+ —|T1| e (|T2|2+|T3| )-

Analyzing power

1
(Polarization) - {( + 1U8) Ssts + (Ua = Us)"

Depolarization

Number of observables is still limited to determine each component separately.
But measurements of many observables contribute to impose constraints on YN theoretical models.



AP SCATTERING EXPERIMENT AT K1.1 BEAM LINE

A beam identification

Tagged by np = KOPA reaction at p=1.05 GeV/c

Ap scattering :’ Detected by CATCH, N
3. Energy of proton , P2 Scattering angle |
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Z production

To SKS spectrometer

SKS spectrometer

LHatarget BGO CFT PilD

Ap scattering identification
Detected by CATCH




AP SCATTERING EXPERIMENT AT K1.1 BEAM LINE

A beam identification

High spin polarization of A for A production
Tagged by ©p 2 KA reaction at p=1.05 GeV/c  plane

R.D. Baker et al., Nucl. Phys. B141 (1978) 29

Ap scattering :’ Detected by CATCH, N
3. Energy of proton , P2 Scattering angle |
I 'o’
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Polarization
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AP scattering identification
Detected by CATC

polarized with ~100% leve
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ANALYZING POWER AND ANTI-SYMMETRIC
LS FORCE A, with and without ALS in chiral EFT

J. Haidenbauer, private communic
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20(9)Im {(Ua + 3 Us)"Ssrs + (Ua — 1 Up)” »(=Sars + SSLS)}a By adding ALS force, Ay can be changed rather drastically

(There is less change in do/dQ in chiral EFT)

Ay(y) =

- Sensitive Anti-symmetric LS force + ...

Our data can constrain size of anti-symmetric LS force, which is never constrained from scattering dat
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Slide from Haidenbauer
H. Le et al, Phys. Lett. B 801 (2020) 135189

Shell model: role of the spin-dependence of the AN potential for the binding energies
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Status of H2 TPC cryo-TPC (MuSun)

H, TPC D2TPC @ 30K
- TP Y in ionization m ith
C op & a.'ted 9 i ode without gas Ne is liquefied and liquid Ne is circulated to cool down the TPC vessel
amplification
e exP?nment S ESEUIEIIE  LEREEE T G Operation in ionization chamber (w/o gas amplification)
* uCF experiment

Ne : boiling temperature 27 K

- TPC operated with gas amplification
 Fermilab E612 : cylindrical TPC operating in hydrogen at a
pressure of 15 atm
* MuCap TPC : operate with gas amplification in pure
hydrogen
* MuSun experiment : cryogenic TPC operating at gas
densities 5% of LH2 at 30 K
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