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@ Hyperon weak radiative decays

@ Hyperon semi-leptonic decays

@ Hyperon nonleptonic decays




477 Study hyperons at BESIII

Electromagnetic

Calorimeter
CsI(TI): L=28 cm
Barrel 05=2.5%
Endcap 05=5.0%

Solenoid
Barrel

=)

N
3

Muon Counter
RPC

Barrel: 9 layers
Endcap: 8 layers
Gspatial=1-48 cm

G

Main Drift Chamber
Small cell, 43 layer
Oxy=130 pm

dE/dx~6%

0p/p=0.5% at 1 GeV

shenhongfei@ihep.ac.cn

Time Of Flight
Plastic scintillator
or(barrel)=80 ps
or(endcap)=110 ps

(update to 65 ps with MRPC)

With 10 billion J /3 and 2.7 billion ¥ (3686) collected at BESIII,
~107 entangled hyperon pairs can be produced, which enables
precise measurements of the hyperon absolute BFs.

[ Front. Phys. 12(5), 121301 (2017) ]

Boc10%) | Ny0x10)

J/¥ = AA 1.89 + 0.09 ~18.9
J/Y - 2020 1.172 4 0.032 ~11.7
J/p - ZtE” 1.07 + 0.04 ~10.7
J/p — 20E° 1.17 £ 0.04 ~11.7
J/p - E"ET 0.97 £ 0.08 ~9.7

W(2S) - Ot 0.057 +0.003  ~0.17

SR FHYITEICIR 3



Hyperon weak radiative decays
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Hyperon weak radiative decays (WRHDs)

« flavor changing neutral current (FCNC) process (s = dy transition)
 significant non-perturbative QCD effects

e A symphony of strong, weak, and EM interaction

E—-

QLD

Prog. Part. Nucl. Phys. 91 (2016) 1-100
+ Q (ss8) Spin-% Int. J. Mod. Phys. A 10 (1995) 3817-3876

shenhongfei@ihep.ac.cn SR IIEICIR 5



Physics Motivation
Phys. Rev. Lett. 12 (1964) 378-379 PU.ZZIG '

Hara’s theorem predicts the parity-violating decay amplitudes for the X - py and 2~ - X7y
decays vanish in the SU(3) limit.
The experimentally measured asymmetry decay parameter for X* — py is surprisingly large.

—0.720 +0.086 +0.045 35k 2 FOUCHER 1992 SPEC z+375GeV

—0.86 +0.13 +0.04 190 KOBAYASHI 1987  CNTR mtp— DHKY
ay

—0.53 1038 46 MANZ 1980  HBC K p— Xtn

~1.03 *052 81 GERSHWIN 19698 HBC K p—Ztn

e In the SM, the branching fraction of = — Z7y is very small, there are many new physics
models can enhance it so that this decay can serve as a probe for the physics beyond SM.

Phys. Rev. D 53, 3620 (1996)
Phys. Rev. D 61, 114022 (2000)

shenhongfei@ihep.ac.cn SR YIERICIA



Phys. Rev. Lett. 129 (2022) 21, 212002

ll A — nY Kinematic fit with missing particle/energy
—+ -  _ > Hypothesis: A(— pm ™)y + n(missing particle)
+ ypo p 14 gp
J/Y = AN A—>ny,A—-pr™ +c.c. | Hypothesis: A(— pr)y + n(missing energy, the direction

Analysis Method Highlights of the anti-neutron is reconstructed)
° Superiority of well-constrained kinematics

MVA-base background photon suppression

Rejected 96.9% background B with 50.1% signal efficiency

_
1200 = mer ey e = . - TMVA
E ; I_nClUSive MC 'a 3.5 _ lSi;;na; {n'-.vr 'sarlnpl'e) I L :S'mlna) rn!air;in;\' .\'lllnt['llt'j L
0y — A ) i I - » ackgroun est sample . aAckgroun rm'm'n F sampie,
% s n C 'K:gyno(?é réaA)) i 3 zo‘:or:':-&n:n’;v :ast' :I’gr)nl (backi rou?ld)“ bal:lll::y-02:8(oz:3)) =
- ___I'A—nn® (bkgB) z - : ’ pee =hem -
= 800} B3 A- pr = 25
g - ' Other 1e
= 600 ~ 2 §
g B 1.5 15
3 400 | - g
W 200f 1 s
B a
B l N\ . 0.5 ;;
8.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 0 i (A S
G e 0.8 -0.6 -0.4 -0.2 0 0.2 0.4
E, in A rest frame (GeV) BDTG response

shenhongfei@ihep.ac.cn SR YIERICIA



A - ny

Analysis results

Phys. Rev. Lett. 129 (2022) 21, 212002

1 T I H I ! T I
k@ 7] RO E S s
2 1400F ] mof 2 800k . 5 * VDM
> 1200 t % wf > | 0.5 - A PMT
S 1000F f I s Soovwormr S 600 AT — R § B NRCQM
S 600 | | — Total PDFs £ 400¢ — Total PDFs T ok |
Fawr f| | B s 8 -
200 7 7" - BG B PDF ™\ - -BGBPDF S -
008 0.1 0.120.14 0.16 0.18 0.2 0.22 0.24 005 0.1 0.12.0.14 0.160.18 0.2 022 0.24 0.5 - A
E? in A rest frame(GeV) EYK in A rest frame(GeV) I i
= PR L S ST
Decay mode A —> ny A — ny 0 1 2 3
3
Ngr (x10%) 68532 + 2.6 7036.2 + 2.7 BFA=)(<107)
est (%) 5113 =001 85253 =001
Npr 723 £40 498 - 41 PDG2022: BF= (1.75 + 0.15)x1073
ept (%) 6.58 £+ 0.04 4.32 £0.03
BF (x107%)  0.820 4 0.045 4 0.066 _ 0.862 4= 0.071 =+ 0.084 First measurementon a
0.832 + 0.038 + 0.054 ¥
a, —0.13 £0.13 £0.03 21 0150106 H.6o deviation of BF

—0.16 = 0.10 = 0.05

shenhongfei@ihep.ac.cn
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Analysis Method Highlights

il Iy e e e S T

Phys. Rev. Lett. 130 (2023) 21, 211901

Utilize joint decay length to discriminate short-lived baryons from signals

) p
~ L ,
p }\\ ~— vl
\,/‘/ """""""" -
7yt IP
Y Signal
p P, D
,’;, A" kG
T A

shenhongfei@ihep.ac.cn

Events/(0.05)

o
T

(=] —_
=) S ssaias
&

x10°

—e— Data
BT

Il Other Bkg
Bl AA

P 2 3 4 6 7 8 9

5
Lo,

10

|

Signal efficiency > 78%
Background efficiency < 7%

|

SR FHYITEICIR



It - py

. Phys. Rev. Lett. 130 (2023) 21, 211901
Analysis results

x103 x103

-0.2 T T I
i = 600 I
< f < | 3: 400t i
> 3f >3k (b)) i _o4l
=t ) — = %200 - N &
T2t O3t 035 025 004 < 2F Pl %3760 o IS
g 2 gt 4 Loam T -06[
§ 1} — - Signal § il j | —~ Signal W I * : gg(s}m
i 3*—pn” BKG . ; i T —pn’ BKG el /
o} L'/L_oqgesrBKG 0.3 ] T _oquKG 03 " ‘+ o
: . : . . : ; : I ) A MM
P, (GeV/o) P5 (GeV/c) s = + * glslg;sl)(BFxO”
-1 ¥ Chernn '
Mode Xt - py > = py ..0.5....1....31.5....2
BF "= py) (x107)
N 2177771 £2285 2509380 4 2301
est (%) 39.00 + 0.04 4431 +0.04 S .
N} 1189 £ 38 1306 =+ 39 Significantly improved accuracy
eor (%) 2116+ 0.03 2320 +0.03 . BE: 78%
Individual BF (1073) 1.005 £ 0.032 0.993 4+ 0.030 - 34%
Simultaneous BF (1073) 0.996:==0.021 ==0.018 Ay
Individual «a, —0.587 +0.082 0.710 £ 0.076 : b _3
Simultaneous a, —0.651 % 0.056 = 0.020 PDG: BF= (1.23 £ 0.05)x10
4.20 deviation
shenhongfei@ihep.ac.cn SR YIERICIA
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In the final internal review
stage, the results will be
released very soon!

Experiment BF(1073) a,
BESIII xxx + 0.066 + 0.054 xxx +0.062 + 0.019
PDG 1.17 £ 0.07 —0.70 + 0.07
=0 _, 30y
Experiment BF(1073) a,
BESIII xxx +£0.21+12 xxx + 0.095 + 0.015
PDG 3.33 £ 0.10 —0.69 + 0.06

Competitive precision with PDG.

shenhongfei@ihep.ac.cn S TYIIRICIR
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Hyperon semi-leptonic decays
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217 Physics Motivation

Measure the CKM matrix element |V (]

Search for rare/forbidden decays

Search for second-class currents

shenhongfei@ihep.ac.cn
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p. Measure the form factors

Test lepton flavor universality

13



2/ Test lepton flavor universality

Average of R(D) and R(D*) from HFLAV (2024)

% A " 1" 7 68% CL tontours
) : | I I
~ Moriond 2024 -
M 0 35 = = mass | =2.2 MeV/c2 =1.28 GeV/c2 =173.1 GeV/c2
i D' LHCb® . charge ||%
* a7 B T .
R(D(*)) _ B(B i D( )T VT) " 1lell . spin |14 w
_ D - P Belle’ &
B(B -» DMI~¥) 03fF [\|** = L P )
B LHCb =4.7 MeV/c2 2
= _1/3 _1/3 _1/3
025 A ] @ @ |- @
B(B—-0b /,1_17#) = T ] ‘L down “L strange “& bottom
RH4€ — i 0.2 —  $HFLAV SM Prediction 3170 gggl; 3§;§5i+060§?‘2‘"“] = ’
B(B — be Ve) - 2531535324*33335 p=2-0.39' 200, 1
B 1 l 1 L 1 L l L L L L l L PI(X )l=29i7 l 1 L 1 i
0.2 03 0.4 0.5 - Phys. Rev. Lett. 114, 161802 (2015)
Experiment vs. SM NLO for R*¢ from hyperon semileptonic decays.
RHe A->pl v, | 2 -nl vy, E°-23%7v, E - Alv

Experiment | 0.189+£0.041] 0.442%£0.039 0.0092+0.0014 0.6+0.5

SM NLO |0.153£0.008] 0.444+0.022 0.0084%£0.0004 0.275%£0.014

shenhongfei@ihep.ac.cn SR IIEICIR 14



T PRL 127, 121802 (2021
mA-puv, (2021)

— x10° Ngr = 14,609,800 £ 7,117 Npr =64+9

p : T I I I T T T I T T T I T T T I T : 20 __ T I T T T I T T T I T T T I T T T I T I T T __

a 0.6 :_ _: - ¢ Data .

A _F ] 18— otal fit E

] C - — r —— A-puv, ]

Tag \ + 2 0.5 C ] > 165 ----- A—pT g g

T % C ] g 14 e A—pe, —

S 04— ] Eoo--e- Other backgrounds .

o C N oo 121 =

— o ] N C 3

I S 03F = < 10 E

S b . 2 gE =

= C 7 = = 4

. S 0.2 — S b 4 3

Signal Z - ] mF 3 ]

A 0.1F . 4 ol E

- p— 2 I B . \ —]

p / \ ll'_ G: 1 |—’.| _’I_ PR R I B . ‘NLNMNI-I lil‘.:-r - Y-‘:l LY 3 1-.:.?.1-'1"':]-':-'::-':1" [ .-'-I|-"T‘-l1“:11liA
1.06 1.08 1.1 1.12 1.14 1.16 —8.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06

My2(GeV/c?) U iso(GeV)

First absolute BF measurement Hesis Lptionl O Uil iy
B(A - pu~vy,) Consistent
B(A - pu~7,) = (148 + 0.21 + 0.08)x107* R = B S pe e 17810.028 RN
v" Update measurement after about 50 years of break Search for CP violation
v" The first study at a collider experiment B = —B- & :
: SARERRE WS AN LAY RRRNE AR S Consistent
v" The most precise result to date FENEL TN wv, + Bioputv, with CP symmetry

shenhongfei@ihep.ac.cn SR IIEICIR 15



https://doi.org/10.1103/PhysRevLett.127.121802

I/ Search for second-class currents

» About second-class currents, previous nuclear § decay experiments gave contradictory conclusions.
v’ Refs. [1-4] are in favor of the existence of the second-class currents

v’ Refs. [5-8] reported the absence of second-class currents.

» In hyperon  decay, axial-vector form factor g, is related to second-class currents, but the flavor-SU(3)-symmetry-
breaking effects [9-10] or second-class currents [11] can cause a nonzero axial-vector form factor g,, and some of the

experiments suggest a large g, [12].

[1] Phys. Rev. Lett. 35, 1566 (1975).  [5] Phys. Rev. Lett. 26, 1127 (1971).  [9] Phys. Rev. D 8, 2963 (1973).

[2] Phys. Rev. Lett. 34, 1533 (1975).  [6] Phys. Rev. Lett. 32,314 (1974).  [10] Phys. Rev. D 79, 074508 (2009).

[3] Phys. Rev. C 59, 1113 (1999). [7] Eur. Phys. J. A 7, 307 (2000). [11] Annu. Rev. Nucl. Part. Sci. 53, 39 (2003).
[4] Phys. Rev. C 95, 035501 (2017).  [8] Phys. Rev. C 84, 055501 (2011).  [12] Phys. Rev. D 3, 2638 (1971).

shenhongfei@ihep.ac.cn SR IIEICIR 16



x> Aetv,

» To search for the second-class currents, a unique observable (R) was first proposed by S. Weinberg [1] in 1958.
X~ - Ae™v,)

R
[t - Aetv,)

» If there are no second-class currents, R value should be just the phase-space ratio for these two decays, no matter flavor-
SU(3)-symmetry-breaking effects exist or not, so any experimental deviation from this deduction would be decisive

evidence for the existence of second-class currents.

PHYSICAL REVIEW VOLUME 112, NUMBER 4 NOVEMBER 15, 1958

Charge Symmetry of Weak Interactions™

STEVEN WEINBERG
Columbia University, New York, New York

(Received June 25, 1958)

Phys. Rev. 112, 1375 (1958)

shenhongfei@ihep.ac.cn SR IIEICIR 17



x> Aetv,

» T.D. Lee and C. N. Yang calculate R based on no second-class currents.

R = 1.57

PHYSICAL REVIEW VOLUME 119, NUMBER 4 AUGUST 15, 1960

Implications of the Intermediate Boson Basis of the Weak Interactions:
Existence of a Quartet of Intermediate Bosons and Their
Dual Isotopic Spin Transformation Properties
T. D. LEE |
Columbia University, New York, New York
AND

C. N. Yanc
Institute for Advanced Study, Princeton, New Jersey

(Received April 11, 1960)

Py A‘

Chen Ning Yang Tsung-Dao Lee

Phys. Rev. 119, 1410 (1960)

shenhongfei@ihep.ac.cn SR IIEICIR 18



x> Aetv,

nen [(E™ > Ae7ve) BE™ = Ae™ V) - T+
i F(Z-I- — Ae+ve) & B(Z-l- 4 Ae+1/e) ° TZ_ 1 FlXGd-taI'get eXperlmentS — BNL (1967) 6 events 2.00.8
@ 2 Bubble Chamber plctures ) CERN (1969) 10 events 29+1.0
From PDG2022 : 3. Indirect measurement | BNL(99)  Sevents 16207
d|B(Z™ = Ae V)] ~ 4.7% PDG 2022 20s05
O-[B(Z-I- _)Ae+ve)] ~ 25% N R R R
8 -6 -4 =2 0 2

BE* — A €' v,)(x107)

shenhongfei@ihep.ac.cn SR IIEICIR 19



x> Aetv,

Y
NG «10° Ngr = 4,693,360 + 4,33 Npp = 15.7 + 4.0
T[ 03 T T T T T ] r T [ T T T T T T ] |—_ 9 T T | T T T | T T ] T T T T T ] T T ]
\\ y : . 8 ¢+ Data BGS]]I =
=_ ~0.25— — e —— Total fit 3
hX (\E E E N\L’ 7 —— Signal =
Tag \ o % 02F - % 6E Background fit _E
p S “t 7 = S [0 Background MC 3
e \D :_ _: lf) - _E
s Shl: ] S E
~ | - ~ -
%) = - n =
= — — ) 3 —
Signal / = 0.1 - . = E
+ [_E C ] Ui 2 —
0.05 -] 3
P \ / T~ e+ C ] 1 —]
A : L L L I L Il 1 1 I 1 1 1 I 1 1 i I L : il b 1 o i! te + J ok b . E
\ 191 2 1.14 1.16 1.18 1.2 1.22 1.24 -0.006  -0.004 -0.002 0 0.002 0.004 0.006
- 2 2
T Mgs (GeV/c?) M. (GeV¥c?)

First derect measurement of absolute BF Search for second-class currents

F(Z_ - Ae_ﬁe) = B(Z_ - Ae_ve)pDG ! TE+PDG — 1.06 4 0.28

B(Et - Aetv,) = (293 £ 0.74 4+ 0.13)x107°> R —
['(ZT - Aetve) B(Z* - AeTve) - Ts-ppe

v Update measurement after about 50 years break

v The first study at a collider experiment NO evindence for second-class currents
v The most precise result in a single experiment

shenhongfei@ihep.ac.cn SR IIEICIR 20



/Il Rare/forbidden decays

Search for the hyperon semi-leptonic decay £~ — 2%~ v, Search for hyperon AS = AQ violating decay E° - Z7e*v,
BESIII, PRD 104, 072007 (2021) BESIII, PRD 107, 012002 (2023)
Npr
I B A I 3020 100 10 20 30 405060
1~ e - Result before smearing ] 1E C A
08 N — Result after smearing ] - VA U Nominal
. F ]  BE" -E%7,) <259x107* @90%CL " f / — Upperlimit
£ 0.6 — 506 - :
S ] IF ; /
. 1 BE° I etv) <16x107* @I0%CL Tosf
0.2f . 0.2 : .
T T = ! 1x10° o & - \,.\, M \ : x10-3
0 01 02 03 04 05 06 02 R VR Y
B(E — Ee¢ v,) BE" - T etv,)

shenhongfei@ihep.ac.cn SR IIEICIR 21


https://doi.org/10.1103/PhysRevD.107.012002
https://doi.org/10.1103/PhysRevD.104.072007

/Il Rare/forbidden decays

Search for hyperon baryon and lepton number
violating decay 2° — Ke
PHYS. REV. D 108, 012006 (2023)

Search for the hyperon lepton number violating decay X~ — pe~e™
PHYS. REV. D 103, 052011 (2021)

J I Y o B L BLELEL LI NLELELELE NLELELELE BLELLILI
é 1.40§—(a) , _ 1 -
3 Y spee r,rl KN K~e ]
NU o I I %1.35:— . E
% 2.5 ) LI B(EZ™ - pee”) <6.7x107° @90%CL Swp | ;
N : L B(E® > K~e*) <3.6x107% @90%CL e
w 1.5F | 120 125 130 135 140 145
< ; i-l I ; N ; My, (GeVic?)
u>J 15' ¢ k : T T B(EY > KTe™) < 1.9%10 @90%CL B —
- E (b) ;
0.5 3 ]I |] BGS]I 140 Kto—
. 1 " " 1 1 |'l L " 1 nL " l‘ 1 " " §1_35:_ e _:
1.1 1.15 1.2 1.25 O I:I
M__(GeV/c?) 0 :
recoil = 1ask -
1.20F 3
B VT R VR W R W
M, (GeVl/c?)

shenhongfei@ihep.ac.cn SR IIEICIR 22



217 Ongoing analysis

— 91(0) _ f2(0) I | CERN  PLB37(971)535  (.89+0.61
gav oy f1(0)9 gW - fl(O) VuS

Experiment BF(10™%) 9av Iw e
BESIII xxx £ 0.22 £ 0.15 xxx + 0.048 £+ 0.007 xxx + 0.35 £+ 0.14 9w
PDG 8.34+ 0.14 —0.718 £ 0.015 /Verylarg; CERN  ZPpsC2101953)1 1324081
uncertainties

Feaish ADdGEIES 015106

Experiment BF(107%) 9av

BESIII xxx + 0.40 £ 0.10 xxx + 0.068 + 0.019
PDG 5.63 + 0.31 —0.25 £ 0.05

Q" - 2% v,

Experiment BF(1073) First ob .
1St ODServation
BESIII xxx £+ 1.3(stat)
PDG 5.6 +2.8

shenhongfei@ihep.ac.cn S TYIIRICIR 23



Hyperon nonleptonic decays
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21/ Physics Motivation

* Dominant decay models of the hyperons, many studies will benefit
from precise measurements of BFs of the hyperon nonleptonic decays.

* All the previous results of the hyperon nonleptonic decays are relative
BFs, no absolute BFs are measured.

shenhongfei@ihep.ac.cn B FYIIEICIR 25



J77 Absolute BF measurement of the ™ and test of the Al = 1/2 rule

m(K™) Signal side

\ 7 E())

4 Partial reconstruction to improve the efficiencies,
onlyan™,an’ and a K~ in the signal side for the
decay channels O~ - 277,07 > 27 % and O™ -

et : < e~ AK ™, respectively.
Tag side Ot BFs Bo- _,z0x- Bo- _,=-x0 Bo- _ak-
\ This work 25.03 = 0.44 £ 0.53 8.43 = 0.52 £ 0.28 66.3 = 0.8 = 2.0
A Kt PDG 23.6 = 0.7 8.6 £0.4 67.8 £ 0.7

Phys. Rev. D 108 (2023) 9, L091101

If AI=1/2 rule is valid in Q™ decay, the BF ratio between
two decay channels O~ — 27,0~ - E~ Y should be
2. This ratio in PDG is 2.74 + 0.15, inconsistent with the
prediction of the AI=1/2 rule.

The result was only measured by one experiment, and therefore,
received some skepticism!

shenhongfei@ihep.ac.cn SR IIEICIR 26

Our result: R = 2.97 + 0.19 + 0.11, consistent with the
PDG value, confirms the AI=1/2 rule is not suitable for
describing the decays of the )~ hyperon.



#7! Search for AS = 2 QO™ nonleptonic
PHYS. REV. D 108, 055012 (2023)

In the SM, AS = 2 nonleptonic hyperon decays are highly suppressed, however, there are new physics models

that can enhance the BF of such decays, the AS = 2 nonleptonic hyperon decays could be used as probes for
new physics.

O~ -»>nK~

e T T st O o
B (x10% B (x10%

(a) (b)

B(Q™ - 2%77) <54%x107* @90%CL

B(Q~ - nK~) <24x107* @90%CL
JHEP 05 (2024) 141

shenhongfei@ihep.ac.cn SR IIEICIR 27



217 Ongoing analysis

Experiment BF (%) Experiment BF (%)
BESIII xxx £ 0.06 £+ 0.16 BESIII xxx + 0.06 + 0.12
PDG 51.57 £ 0.30 PDG 48.31 + 0.30

shenhongfei@ihep.ac.cn S TYIIRICIR
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Summary
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Summary

v BESIII has made fruitful achievements in the studies of hyperon absolute decay BFs:
v Hyperon weak radiative decays
v Hyperon semi-leptonic decays

v Hyperon nonleptonic decays

v More exciting hyperon results are expected in the next several years.

shenhongfei@ihep.ac.cn SR IIEICIR 30
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Il Measure the CKM matrix element |V, |

In the SM: First-row unitarity relation

|Vud|2 + |Vus|2 + |Vub|2 =1

2.20 tension

| Ahint of new physics?

PDG 2022: Independent measurements
Vyal? + 1Visl* + [V, |7 = 0.99848 + 0.00070

@ \V,,,|: Small (|V,,|? = 1.7x107>) =» The effect could be ignored in current precision

@ |V,,q|: Most precise; results from different decays are consistent at @(10~*) =» Precise and reliable

@ Visl: o ([V,s]) = 2.6X0 (|V,4]); inconsistence between results from different decays

Most precise

Kaon: 2.20 tension from CKM unitarity

V| = 0.2243 + 0.0008

PDG 2022 ‘[

2.20 tension

Second most precise

Tau: 3.60 deviation from CKM unitarity |

V| = 0.2207 + 0.0014

shenhongfei@ihep.ac.cn
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27 Measure the CKM matrix element |V, |

II Decay width of A — pe Vv, in the SM

/ 2 2 2 A5 \
Br-pev, _ GEIV, 0)2A 36 1 PRD 70, 114036 (2004)
o= ATpe e = F|”56|O];13() [(1-586+56%) +-6%gs A= My—M,
A
g e ! 5=n—
\_ +(3_§5+75 )gav+75 Yav2 +§5 gw + (=46 + 66 )gavgavz]/ My

g1(0) f2(0) — 92(0)

f1(0)’ Gw f1(0)’ and avz = f1(0)’

> Extracting |V,s|, requires By_,pe-v,> f1(0)> gow =

O £,(0): From LQCD

O Bprope—v,» Javs Gw, and ggpp: From experimental measurement

shenhongfei@ihep.ac.cn SR IIEICIR 33



https://doi.org/10.1103/PhysRevD.70.114036
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(Q}
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21/ Physics Motivation

Fixed target experiments govern the results in
1965-2010 (~23 papers from over b
experiments)

Xt o py
) SERRAAERSEI TR 3 (x1073) o,
| 2023 BESIII 0.996 + 0.021 + 0.018  —0.652+0.05640.020]
1995 E761 1.20 + 0.08 -
1992 SPEC - —0.720 4 0.086
1989 CNTR 1.45 £ 0.31 -
1987 CNTR 1.23 +0.20 -
1985 CNTR 1.27 £ 0.18 -
1980 HBC 1.09 +0.20 —0.53 4 0.36
1969 HBC 1.1+0.2 -
1969 HBC 1.42 + 0.26 —1.03 + 0.52
1965 HBC 1.9+04 -
A - ny
Bff] SRRR ARSI TR A3 (x1073) a

~

(2022 BESIII 0.846 = 0.039 £+ 0.052__ —0.160=:0.101+0.046)

1994
1992

E761
SPEC

1.75 £ 0.15
1.78 £ 0.24
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SR FHYITEICIR

20 5 Ay
i) SCRAMERITR A (x1072) a,
2010 NA48 - ~0.704 + 0.064
2004 NA48 1.17 £ 0.09 —0.78 £ 0.18
2000 NA48 1.91 +0.34 -
1990 SPEC 1.06 + 0.18 ~0.43 4+ 0.44
20 o X0y
B SR AESERTR A (x107%) a,
2010 NA48 - —0.729 £ 0.076
2001 KTEV 3.34 £ 0.09 ~0.63 + 0.09
2000 NA48 3.16 +£0.76 -
1989 SPEC 3.56 + 0.42 0.20 + 0.32
S — XY
] SRR HESE TR A3 (x107%) o,
1994 E761 0.122 + 0.023 -
1987 SPEC 0.227 £ 0.102 -
== 7y
) SLRAMLRTR  HIIE (x107%) a,
1994 E761 <0.46 -
1984 SPEC <0.22 -
1979 SPEC <0.31 -
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