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BESII Gff h aelata sets
The analysis based on

= 2009 2009+2012K data:
m 2012

x 1.31 billion decays
m 2017-2019

uff : Total 10.047 billiookl decays
[ d 448 million decays



Hyperon pair production at BESIII
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Parity violation int © n* andtestCP
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t andt polarization inoff and[ aecays

A UnpolarizedQ hQ beams
A No longitudinalt polarization
A Transversd polarization

W(E) = Fo(&) + aF5(8) unpolarizedcross section
+ aqa; (}'1 &)+ V1 —a?cos(AD) F (&) + aFe (‘s‘)) spin correlation

+V/1— o2 sin(A®) @ F(8) + 0 Fak))

Fo§) =1

F1(§) = sin’8 sin 61 sinf cos ¢ cos ¢y + cos>H cos Hy cos b,

5 d,phase angle difference
F2(&) = siné cos O (sin by cos By cos ¢y + cos by sinbp cos ¢;) | h d,decay parameters for

F3(€) = sinb cosH sin by sin ¢4 tht , respectively.
F4(&) =sinb cosH sinb; sin ¢y
F5(&) = cos®6 Fe(&) = cosBqcosby — sin’g sin 61 sinéy sin g1 sin ¢y 6




t andt polarization inuff and] a&ecays (cont.)
A UG ot + ht Of hton"
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t andt polarization inoff and[ aecays (cont.)

A Backgroun

Phys.Rev.Lettl25, 052004

M{cos6..)

M(coso..)

1.3 =

125 [ i

"1.05 1.1 1.15 1.2 1.25 1.3
M,. (GeV/c?)

0.1
y¥nbin = 0.9

-----------
-----------------------------------------------

-1 08 -06 -04 -02 0 0.2 04 06 0.8 1
cosB,.

d events estimated with inclusive MC decays and sidel

A0 0
background level: 5%(1%) faif

T} U
[

A Number of candidates

O dbwpe v d5327
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v 1A 11
Parameter Measured value
a1y —0.508 £+ 0.006 £+ 0.004
A, —0.270 £ 0.012 £ 0.009
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m spin and its polarization alignmentfin(c Y} m m

A Spin assignment in quark model
m A O i Hound state in SU(3)ecuplet U oIc

A Experimental determination of spin
U fixed target experiment (1978)
K p—> £ +anything,

Rule outh -h

AYK™ . e
L consistent withb -
p‘iT"—‘.
U BABAFRXperiment (2006) i.h Omo ,iimOm*
, H O N - O AT
Assumea) pfc form andh with m © ¥0 h¥© n
N oo T T T T T T T T T T T T LS 1070 | EMACA BLEL L BLELEL LELEL RLELELE RLELELE DAL B BLELLE R
o : (=] L -
=800 = 800—{—'..- , U s
g R e L ey
600 600 "'._' q + .
400: 400:_ v + ________ __{ﬁ + { __
2001 . | 2oc:_0 E —+ .
: m © ¥u : - C :
T S B S 1 P M Y-S e e R 1 1 YR VK

cosb,(A) cosb, (A) o]



m spin and its polarization alignmentinl¢ )Y° m m (cont.)

A BESIligm ©+( J°
Polarization well known, very clean data events

m | @ single tag analysis
mo¥0 wOo N MmO ¥0 hyO N~
i 3 charged tracks selected from MDC, ajd ornfd  PID required

U ¥I @ reconstructed with second vertex fit
U undetectedm orm inferred from the recoimassof the tagged side
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https://arxiv.org/ct?url=https://dx.doi.org/10.1103/PhysRevLett.126.092002&v=ae17cb9d
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m spin and its polarization alignmentinl¢ )Y° m m (cont.)

A Spin observable: reahultipole parametersﬁj

i N
" , ‘O ¢ 0 i 0
(m) cup< G )

0 dHermitianbasis matrix, constructed with spherical tensor operatats

A Test two spin hypotheses:
QQ O (¢ ) mm (—),m undetected
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m spin and its polarization alignmentinl¢ )Y° m m (cont.)

A Likelihood test
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Two solutions undev  c1¢ hypothesis

parameter

solution I

solution II

h1
1
h3
®3
ha
P4
P

0.30-+0.1140.04
0.69+0.41+0.13
0.26+0.05+0.02
2.601+0.16+0.08
0.5140.03+0.01
0.344+0.80+0.31
4.294-0.45+0.23

(0.314+0.104+-0.04
2.38+0.3740.13
(0.2740.05+0.01
2.5740.16+0.04
(0.5140.03+0.01
1.374+0.681+0.16
4.1540.444-0.16
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m spin and its polarization alignmentinl¢ )Y° m m (cont.)
ATOY MC test BESIIIPhys.Rev.Letf 26.092002
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https://arxiv.org/ct?url=https://dx.doi.org/10.1103/PhysRevLett.126.092002&v=ae17cb9d
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Where does the TP come from?

From theQ TQ beam ?
X No, BEPC beamspolarized

From theQ ¥Q natural polarization when circulating in the
BEPCII storage ring ?
X SokolovTernoveffects: 4.3hs@ peak, but beam lifetime ~ 25

From theull spin transfer ?

V Yes, it does from théfl tensor polarization

Uf polarization:y  mh'Y — A
v Q)

1 transverse polarization: Lm)
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_ Summay

A Significant observation d¢f 7+ transverse
polarization inUff and[ a&ecays.

A m spin determined to b&¥¢ and its polarization
alignment measured.

A BESIII 10 billiodf data provides us chances to
access hyperon physics.

A Extension study to charmed hyperon amegoing.

A Polarized beam in the future suptu charm facility
(STCF) help to improve the precision.

Thanks for your attention!
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Beljing Electron Positron Collider (BEPC)

On 29. Feb., 2021, Beam Energy upgrade, ruyf a#.916GeV 16



