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IN OTHER NEWS |

Heavy-ion accelerator fires up

An accelerator that will produce the world’s most intense pulses of heavy ions
generated its first beam on 28 October. When fully operational, China's High
Intensity heavy-ion Accelerator Facility (HIAF), nestled among the mountains of
southern Guangdong province, will send pulses of exotic, short-lived ions

into fixed targets or into a storage ring to support research on the properties

of atomic nuclei and how stars forge heavy elements, as well as material
sciences and biomedicine. The research center, which joins the ranks of similar
facilities worldwide, represents a $420 million investment by the Chinese
Academy of Sciences’s Institute of Modern Physics. Institute officials say HIAF
will be open to foreign researchers. —Dennis Normile

Report by Science on Nov. 61, 2025 @
N




High Intensity heavy-ion Accelerator Facility
(HIAF, Huizhou, China)
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HIAF Commission started
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HIAF beam parameters

Ion species | Kinetic Energy (GeV/u) | Beam intensity (ppp)

P 9.3 6.0 x 10"

16 )8+ 495 6.0 x 10!

18 )6+ 06 6.0 x 10!

T8 19+ 17 3.0x 10"
20931+ 0.85 1.2x 10"
23835+ 0.835 1.0 x 10!
23878+ 0.6 1.0 x 1010




Understand Visible Matter: iZ-FASN5ESi
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Hadron Structure with "Spin”

EIC: Initial state is polarized HIAF: A polarization, final state
- How do partons form polarized nucleons? - How do partons form polarized As?

B | o

s Final state
Initial state created by accelerator

A serves as its own spin analyzer through the decay A° > » + 1~

Origin of nucleon spin may well related to
the origin of the A polarization
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A production plane Event plane
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/A Production and Polarization

3‘ ¢ pp—A+X selected world data Et] COSY pp—pKA
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8 PRD70, 014019 (2004); PRD72, 033006 (2005).
D 42 :
»n10°F
O S S s pp%pKA=> 2)p+p>A+K+p
o AR f . |
Exclusive Process:
%;SJ HIAF HIAF-U R Machleidt, K Holinde and C Elster, Phys.
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4 [ Vorticity created in L Glob_al Polarization:
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Is Proton Polarized ?

PP - P KA Polarized? Polarized?
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il FigiX (H-NS) ikt

Silicon tracker Calorimeter

1) photons; 7Y;

_.-v 2)neutrons

Baryon polarimeter

Target

Participating Institutes: > 22 (China), >
more are welcome! PRI 35 s Jdi AC-LGAD TOF
R&D Efforts: (1) Pixel tracker; (2) AC-
LGAD; (3) Baryon Polarimeter; (4) Target
systems; (5) Calorimeter; (6) FEE; (7) DAQ; (8)

Magnet; (9) Beam line; (10) Mechanical

structure design




The opportunity of H-NS

Kinetic Energy of proton beam: 19Ge

Kinetic Energy of proton beam: 3GeV

Kinetic Energy of proton beam: 9GeV 45

Pt,(GeVic)
Pt, (GeV/c)

Pt, (GeV/c)

3GeV >9GeV > 20GeV > 32 GeV

Allow for a multi-dimensional mapping of the A° polarization and production

» Beam energy scan
> p=2p, p2A, A>A data taking
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Silicon tracker at H-NS

MIC6-v3REH MIC6-v3 development at CCNU

20Sr iRzt

« MIC6 MAPS pixel chip: development and manufacture with the domestic process
* Readout electronics (ITS2 based design) and DAQ (ALICE CRU/FELIX protocol, GBTx, ...)
* Detector assembly and integration:
» Vertex detector: Stave module design (spatial resolution: ~ 5 um with pixel size 30 um, total material < 0.8%X/X,
per layer)

» Forward tracker: Ladder module aligned to disc super-module (spatial resolution: ~ 5 um with pixel size 30 um,

total material < 0.8%X/X, per layer) @




Silicon tracker specs

Barrel Forward
LO L1 [.2 .3 4 | DO DI D2 D3 D4
Radius / 5 11 17 29 35 |40 55 70 85 100

Z position (cm)

Active area (cm?) 1310 3058 4368 7426 9173 4009
Nr. staves / 12 14 20 34 42 114
ladders
Nr. MAPS chips 336 784 1120 1904 2352 1028
Length / inner
outer radius (cm) 42 2/ 38
( MAPS chip )
dimensions (mm?) 15 %30
MAPS chip
thickness (um) 50 or 100
Pixel size (um?) 30 x27
Nr. Pixels per
chip (6 X 2) 497 x980
Material budget (X/X,) <0.4%
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AC-LGAD at H-NS

R&D is ongoing at USTC:

« Two wafers with different n* dose: W5 high n* dose and W6 low n* dose.
« Sensor size : 1300x1300x50 um.
« Sensor with different pad-pitch size: Large pad size/pitch: 100/150 um, Small pad (Strip) size/pitch: 50/75 um.
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AC-LGAD specs  guma.

Barrel Forward

\ R450

Radius / Z position (cm) 45 115
Active area (cm?) 37520 5888
Nr. LGAD chips 9380 1472
Length / inner outer radius (cm) 136 2/45
LGAD chip dimensions (mm?) 400
LGAD chip thickness (ium) 300
Pixel size (mm?) L:5xl.5
Nr. Pixels per chip 225

Material budget (X/X,) < 50%




Endcap calorimeter

THRBEZLENNETHEE:
1. EEPHETFyY, 0 F, REHWEHR
2. ST RERD TS, IHEAREDL

PMT divider
f, & amplifier

PobWQO4: 2 x 2 cm?

> PbWO4ahik: Rir KA,
At = 0 PF R R AT
. feEHH: 3%VE
o A #FE: ~3mm

RIREE+2B1R: 4 x 4 cm?
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Baryon polarimeter: determining proton polarization via elastic scattering

( do _ 1 doo 11+ P,AN(0) cos ¢] |
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» Carbon Foil layer
« ~1 mm thickness
« Material budget: <1% X/X,
* Probability: pC (1E-3)
» Position : in-between the tracking devices
Y.T. Liang et. al. Phys. Rev. D 112, L031502 (2025), 2512.02804, 2601.21325 @




Almost background free reconstruction (Beam energy 3.5 GeV)
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Projection of A and proton polarization (beam energy: 9.3 GeV)

[ Nucleon Polarimeter l
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Timeline
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Finish the prototype of H-NS




H-NSO: DEMO to demonstrate that detector+electronics+DAQ+control system works

Nsig = 2423.5 + 116.9

Nbkg = 3722.5 + 122.3
1= 111627  0.00033
5=0.00944 + 0.00040

Significance: 36
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Hyperon-Nucleon Spectrometer

AC-LGAD TOF
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|. Physics:
» A production and polarization ( p+p )
€ Medium effect ( p+A)
€ Global polarization of A hyperon ( A+A)
» Hadron physics via p+p
€ s-sbar system, complementary to BESII|
€ polarization as extra constraints
. Community:
» Supports both communities of hadron structure
and heavy-ion physics
> International participations (Germany, Japan)
lll. Detector R&D
» Many parts are similar for CEPC, H-NS, EicC,
and STCF. Save resources!
» H-NS: a detector R&D platform for EicC(¥2 EicC)
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H-NS#iMlEs = % EicCiRillEs

Nucleon Polarimeter Pixel tracker Calorimeter

AC-LGAD TOF

H-NS | EicC







