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The goal of this working group

— « H-NSO(YP,JP). TF(AQ)
* Detector simulation — « H-NS with Dipole magnet, TF (AQ, CX)
—— ¢ H-NSwith solenoid, TF (GN,LQ)

— * A polarization in pp, p-A (CX)

* P, X, energy dependent

* Inclusive and exclusive

e A production (JL)

* Physics projection @ H-NS _ X poloarizationin pp, p-A (JL)
 Proton polarization in pp, p-A (CX,JP)
* Global A polarization(SX, XH)
e HN production (YL)
* H-Ninteraction?
* Hadron spectroscopy in pp ?




H-NSO Simulation

e Status: CRURY N Ry RO S
* Preliminary design
* Performance study

* A reconstruction method
validation

Beam direction

 Toto list:

* Optimize the geometry,
angle, layer, alignment

* More realistic simulation:
* Real geomtry
* Full simulation

* Physics projection

e Cross section
measurement
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H-NS: Dipole or Solenoid, this is a question?

B=1.5T

/

Silicon tracker Calorimeter

Baryon polarimeter

Target

AC-LGAD TOF




P resolution: Solenoid vs Dipole
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H-NS geometry @ different B configurations ?
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H-NS simulation

To do list: Optimize the geometry with

* Dipole
* P, vertex resolution, efficiency
* Impacton physics

* Solenoid
* P, vertex resolution, efficiency
* Impacton physics

* It will be an iterative procedure together with physics projection at
H-NS



Physics @ H-NS
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Polarization of A as function of Vs at fixed P; and xr

Hyperon polarization in inclusive A production
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CERN IRS: pp collision
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R608 Collaboration, PLB 185, 209 (1987).

“Scaling” of A polarization ?
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Hyperon polarization in exclusive A production

Polarization of A as Function of xr in pp—=pKA process
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Polarization of A as function of P; in pp—=pKA process
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A polarization exhibits multiple reversals in a very small energy range
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Observation of hyperon production in p-p reaction

pp — A + X: comparison to world data
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Figure frome: HADES Collaboration, Phys. Rev. C 95, 015207 (2017).
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Hyperon production in pp — pK™ A process
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EMC effect for A production

O BCDMS (Fe)
e SLACE139 (Fe)
* EMC (Cu)
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EMC effect is there for PDFs

Cold nuclear medium effect for A polarization
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Global polarization of A
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Baryon polarimeter at H-NS
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Precision measurement of proton polarization
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Other topics
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* H-N Interaction
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* Hadron spectroscopy
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Resource

* Computing resource:

TR 2% Intel Xeon 6248R
° SNSC cpub248R | CPUHHHIATAL | (e e (3.0GHz, 24 cores) , 8
. 384GB DDR4
TR 2% Intel Xeon 6248R
cpueicc CPU i+ &5 I{VF5280M5 (3.0GHz, 24 cores) , 15
512GB DDR4

* HNS-IMP-Huizhou:
« XEON 8358P*2, 64 core, 512 GB, 70T

e Software framework

Simulation, filtering

Analysis

* ChnsRoot @ Gitee: https://gitee.com/aigiang-guo/chns-root

* Managed by Git

* Webpage
* Pingcode
* Indico@IMP



Summary Hopfully, we can finish the white paper at the end of this year!!

* Detector simulation .

* Physics projection @ H-NS __

=

H-NSO(YP,JP), TF(AQ)
H-NS with Dipole magnet, TF (AQ, CX)
H-NS with solenoid, TF (GN,LQ)

A polarization in pp, p-A (CX)
P., X, energy dependent
* Inclusive and exclusive
A production (JL)
2 poloarization in pp, p-A (JL)
Proton polarization in pp, p-A (CX,JP)
Global A polarization(SX, XH)
HN production (YL)
H-N interaction ?
Hadron spectroscopyin pp ?



Global polarization of vector mesons
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STAR Collaboration, Nature 614 244 (2023 ).

No quark polarization correlations
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