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s — d transitions

O s — d transitions are highly suppressed in the SM

the strongest suppression factor

S d
- uct = v
W w v
Z NP
v v s N d

O As such, they are ideal for tests of the SM and searches for BSM
» @G. Buchalla and A. J. Buras, hep-ph/9901288
» V. Cirigliano et al., 1107.6001
» Hai-Bo Li, 1612.01775
» A. A. Alves Junior et al., 1808.03477



K - vy

O Latest experimental results

d \Y,
Mﬁz — Predictions in SM@1503.02693 m/ — Predictions in SM@1503.02693
5 d " — KOTO@1810.09655
v v

— NAG2@2007.08218(upper limit) S vV

KOTO Anomoly

Grossman-Nir limit:
Br(K;)<4.3-Br(K*)[PLB398, 163]
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BR(K™ = 11" v¥)x 10" BR(K, - 11" v¥)x10"

O The K — 1 v v results imply that there is still room for new
physics (NP), but maybe not so much. However, they are only
sensitive to the vectorial (parity even) couplings of the s — d
currents.



K - vy

O Branching ratio in K* - " VV further reduced

Measurement of Br(K™ — ntvi)

with the NA62 experiment at CERN SPS

Francesco Brizioli

University of Perugia and INFN (ltaly)

francesco.brizioli@cern.ch

on behalf of the NA62 Collaboration

CERN EP seminar 27.10.2020

NAG2p, G

Istituto Nazionale di Fisica Nucleare

5 10 15 20 25
BR(K* = 11t v 7)x 10"
@ New preliminary result from NA62:

BrVAG2, (Kt — rwi) = (1107040 1 0.03,,) - 1010
3.50 significance



K - VYV

O Latest experimental results

BNL E787 & A
df =
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— Predictions in SM@PLB385,379(1996) PRDE2,094026(2000):arXiv-2009. 00608

— E787@hep-ex/0009055

0 1x10% 2x10° 3x10° 4x10%° 5x10°
BR(K* = " i’ v7)x10™

EIERS €39

— Predictions in SM@PLB385,379(1996);PRDE62,094026(2000);arxXiv:2009.00608

— E391a@1106.3404

0

BR(K, = i’ i’ vv)x 10"

O Although the K — 1t t v vmodes receive contributions
from the axial-vectorial type of NP, the current results
provide little constraints on them



K, ->utu and K* - mrutu

O The branching ratio of the K; - u*u~ decay and the leptonic
forward-backward asymmetry (AFB) of the K* -» n*u*u~ decay
have been measured

BR(K; — utu™) = (6.84 £0.11) x 10~  PTEP 2020, 083C01 (2020)

Appl < 2.3 %1072, at 90% CL PLB 697, 107 (2011)

» They not only are dominated by long-range contributions , but
also cannot probe all the interesting axial-vectorial, scalar
operators, and their spin flip structures



Hyperons might be a game changer

Y

O Having spin %2 (instead of n(ddu) p(uud)
spin 0), they lead to different
decay modes, observables, as -1/ K(udg Hop
¥ "(dds) ®r %uds) /T (uus)

well as sensitivities to the

underlying structure of the

Z (ssd) = %(ssu)

s — d currents

O Experimentally and theoretically more challenging, compared

to their kaon siblings
> No direct data for B, —» B,VV ; first theoretical studies only

appeared recently
> Latest measurement of ** —» pu*u~ only with a signal

significance of 4.1 sigma



B, -» B,VV

Different from their kaonic counterparts, they are sensitive to
both vectorial and axial-vectorial couplings of the s — d currents

O No direct data yet, but promising data from BESIII & LHCb

» BESII/LHCb experiments in the near future  rront. phys. 12, 121301 (2017)
JHEP05(2019)048

» Upper limits derived from Hyperon lifetime  PRD 102,015023 (2020)
O On the theory side, the first studies just appeared

Xiao-Hui Hu et al., CPC43(2019)093104; Jusak Tandean, JHEP04(2019)104
O More theoretical studies are needed

» Constraints from/compare with more kaon modes: 2, 3, 4 final states
» The state of the art results from covariant baryon chiral perturbation

theory for the relevant form factors
L. S. Geng et al., Phys. Rev. D 79, 094022 (2009)

T. Ledwig et al., Phys. Rev. D 90, 054502 (2014)
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O Experimental results from HyperCP@PRL 94, 021801 (2004)
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[0 Experimental results from LHCb @PRL120, 221803(2018)
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Our purpose

Study the hyperon rare decays and compare with their kaon
counterparts and investigate their sensitivities to different
structures of new physics.

Os - dvv transitions dominated by short-distance contributions

— TP

K

K; = wn'vi

V.S

- L0
K™ = a7 vv

- 0_0
K; - n'm v

Channels 6CJ +CE 6CL — CF Channels  6C} +Cy 6Cl - Cy
A = nvy 4 v K" — ntyy v X
>t > pvy v 4 K; — n'vw v X
20 — X0y v v K* — atnlvy v 4
20 — Avi 4 4 K; — n'2%v X v




Our purpose

Study the hyperon rare decays and compare with their kaon
counterparts and investigate their sensitivities to different
structures of new physics.

Os - dutu transitions dominated by long-distance contributions

V.S

Channels oCip + Ci(} oCio — Ci(} Cq + C:g Cy — Cé

AppX™ — putu™) v v’ v v
BR(Ky — u*u") X v X v
App(K* - )y X X v X

The leptonic forward backward asymmetry can be useful to constrain new physics



Contents
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The LE effective Hamiltonian s — d transitions

O In SM Heg = —/1, [ZCO ) Cf,‘fOf,‘r] Ag = VgsVzy Nucl. Phys. B548, 309 (1999)
{=eu,t
» s > dvVv transitions
| Ae L 5 . _
cL = (xf X) OL = a(dy,(1 = vs)s) Ty (1 = ys)v
e\ ; L= a(dy(1 - ys)s) Ty (1 = ys)ve)

> s > d€1€” transitions
e - Q9 = « (cfyﬂ(l - y5)s) (f‘y’”ﬁ)
Short-distance 07 = —mdoy, (1 +ys)sF" _ _
0t O10 = a(dyu(1 - y5)s) (T yyst?)

2GF

Long-distance  Af;p, = - Brouvq’(a + bys)BiL '€ — €GpByy,(c + dys)Bi L "

O In BSM (NP) It - py”

» The NP operators can be obtained by a chiral flip in the quark current, and
one also has scalar, pseudoscalar and their primed operators.

Os =a(d(l +ys)s)(E€), Oy =a(d(l-ys)s)(E€).

Op =« (5(1 + ys)s) (E_ysf+), O, = ar(c?(l — y5)3) (f_y;;{,”).



SM operators and Feynman diagrams for
s > dVVands - du"u- decays

uct 9 s - dVV transitions:

 eom— CLZEC (dyu(1 = y5)s) T (1 = y5)ve)

. W s —» dutu~ transitions:
uct W%gr > Gf/’—hc msdo-,uv(l +ys)sFHY
% %

iFFQCg(lo) (1 = y5)s) (€ 7))

O Wilson coefficient C,(p) are calculated in PT at p=m,, and rescaled to p=1 GeV.
O O; does not contribute to s » du*u~ transitions PRL.113.241802.



Decay mode 1: B, -» B,VV

B, B, A= M - M,

0 = A/M

The total decay width in the presence of NP, expanded up to NLO in §,
can be written as

G2 £1(0)2 A £1(0)” 2 -
L= ) —gom Kl ) _5) i+ il 3(1 } _5) Aoy (Gl 0(52)]

{=e.u,t

O These decay channels are sensitive to vectorial (parity even) and axial-vectorial
(parity odd) couplings of the s — d currents
O A reliable determination of the form factors is necessary to better control

uncertainties



Form factors relevant to B, —» B,VV

O Following PrRL114 (2015) 161802, the form factors are obtained from
covariant baryon chiral perturbation theory up to one loop order,
and thus providing model independent inputs

1 (O)An - _ \/g . (l + 06 /i (O)AH) ’

O P = =1-(1+6/0)*7),
[0 = - \g (1+6AOF),
A0 = \E (14607,

An > p =0x0 =0A
61(0) 0.001%5555 0.087Z5557 0-017X5TE 0.040%0 657

g1(0) -0.89(2) 0.33(2) -0.86(3) 0.24(4)

L. S. Geng et al., Phys. Rev. D 79, 094022 (2009)
T. Ledwig et al., Phys. Rev. D 90, 054502 (2014)



Decay mode 2: K —» VP

O Isospin symmetry relate the form factors
in the FCNC processes to those of the X
well-known charge-current decays \__z

(T \(5d)y_alKTY = V2 |(5u)y_alKT),

(7°1(5d)y-alK®) = (2°|(Gu)y_alK),

O Branching ratios of two K — m v v processes in the presence of NP are

2024, BR(K*T — n%*tv,) Z L+ CR P,

BR(K" — nfvy) = 5
|VHS|

{=eu,t

Z (Im[(c*L +CR)A; ])

{=eu,t

20%7x, BR(KT — n*v,)

TK+|Vu.5'|2

BR(K; — n'vv) =

» The 3-body decay channels are only sensitive to vectorial couplings of the s — d currents

> Uncertainties are mainly from the measurements of the charged current K* - n%*v decay.



Decay mode 3: K - V'V (l)

O Isospin symmetry relate the form factors in {
the FCNC processes to those of the well-

n* b e
known charged-current decay . / 0 /\ /<$,\

G
(m 7(Sd)y-al KTy = = V2 1) =1 [(Su)y_alKH), / \

T

(7°1°l(3d)y_alK") = ((7* 1) 1=ol(Gu)y_al K ).

O Four-body differential decay rate in terms of 9 angular coefficients
&°T

2,2 2
= G%| A" N( s g o Js (s ,L-,ngz_}
dsydscd(cos 0,)d(cos O)dd ANy 5¢)T5(S7, St5 075 02, D)

Js =11 + [hcos20; + Iz sin’ B¢ cos 2¢p + 14 sin 20, cos ¢ + I5 sin 6y cos ¢
+1¢ cos B¢ + 17 sin B¢ sin ¢ + Ig sin 26, sin ¢ + Ig sin’ B¢ sin 2¢,

O After integrating out the angle 6, and ¢, only I;and I, contribute to the total
decay width, i.e,

mk ~(mg—sz)? 1 i
[ = f f f PGEA*N(sz, s¢) - dn(ly - 512) - dsydsed(cos 0y).
4mz JO -1



Decay mode 3: K - eV (ll)

O I, and I, in terms of helicity amplitudes
S¢
I=> (3|15'E|2 +3|HY? + 2|H) [* + 3|HL + 3| HA? + 2|H§|2),
Se
b= o (HYP + HYP = 20H] P + |HYP + [HAP - 21HG ).

O Helicity amplitudes for K* - n*n%vv

i(CL = CRY(4F -m%X + G - 07 c08 O (— (51— 52 + mi, +4X2))

HYY = 3 |
dmz \[s;
’ V2m? ’
v _ IVEoasinds (G midcy - ci)- 1 X(C + ¢))
’ o ’

O Helicity amplitudes for k; - n°n%vv

: ) X L _ RY*
T _ iV3X - F Re@xir]
0 mg /S ’
HI(A) =0,

HY(A) = 0.



Decay modes 4&85: K; - u*u~ and K* - wtutu (1)

O Branching ratio of K; — u*u™ jHep 08, 088 (2006)

2
0.08ar> X
BR(K;, — utu") = 6.7+[ Im | AX(C -c’)] +(1.1(C, = C10) N
L \/EGFmsm,u [ t\~S S ] ( 10 z \
0.10a7?

2
+ Re | (Cp—Cp)|-02+ O.4f0'5) 1072,
\/EGpmsmﬂ [ t i ] .

O For the K™ - n*u*u~ decay

ar
dq*dcos,

ToBu A/ A(q?) [a(g?) + b(g*) cos B, + c(q?) cos® 0

1 2
D (|Ea@f + [Fviaf)
Fa@)| +2my, (mk, = m, + ¢*)Re|Fa(a))Fa(q?)'].
b(q*) =2m, B, | A(g*)Re | Fs(g)Fyv(g®)"].
BaA(q®)
4

a(@?) =¢* (82 |Fs @F + [Fo@d[) +

2 2
+4mJumK+

o(g?) =— (|1~"A(cf)|2 " |FV(612)|2),



Decay modes 4&5: K; > u*u~ and K* - wtu*u (ll)

2ms
Fy(@) = (Co + C5) fu(q) + —— fT(q2)C7
mpg+ + Mg+

Fa(q®) = (Cio + Cl) f+(g),
2 2

M+ mzr+ ’
Fs(q) = 50, fo@) (Cs + C5).
m2+ —mfﬁ , , m2+ —mfr+
Fp(g?) = 2(; — fol@® (Cp + Cp) = my (Cro + €1 [f+(q2) - = 7 (fo@® - f+(@”)

Gra? |l 4mj 2y AL 4 4 I S T N
where I'y = SIEHT,,BM = 4/1 - q—z“ and A(q”) = " +mp +m_, =2(my,m; . +me.q +m . q-)
K
V2

270:" JHEP 08,004 (1998)

Long-distance contribution Fy, (4% = -

2 1
m[('+ mK+GF

The branching ratio and forward-backward asymmetry are defined as

ax 1
BR = 2T fj BuAJA(g?) (a(qz) + gc(q?’)) ,

qmin

[ BTt

AFrp = — ;
2 2 BuVA(g?) (alg?) + 3c(g)




Decay mode 6: of X* - pu*tu=(l)

Helicity basis allows for an explicit separation of
long and short range contributions

dar _ 2 2 2 2 2 \
didcost, N |1(qP) + L(g*) cos 0 + Iy(gP) cos* 0|\ -

1ig) =(1HE P+ 1HA, ) 8md+ (S P+ 1HS, ) (27~ 5me?)
2 2 2

+(|Hf P+ 1HE, t|2) (247 - 3m}) - smf\/q_z ‘Re [H‘f”;HP +HY H| ]
2 22 21 v

V 2 V 2 2 202 A 2 A 2
+(IH%’OI +|H_%,0| )-(Smf +2q9°p )+(|H%’0| +]H_%’0| )-2qﬁ
(Y P Y, P)- (3 + 67) + (1HE P+ 1B, P)- 46,

§’+ VA §’+ T

Short-distance
=—8mg\/q2,8-Re HS H"* + HS, H"* |-44°8-Re|H? HY* - HA, H"
20 —2f 20 »t ot —3= —1

2 vV 2 VvV 2 A 2 A 2 202
I3(q°) =(IH%’OI + lH_%,OI +H "+ IH )'(—21? B ) H"includes long-distance
contributions, and H4* only

+(|HY P+ HY, *+HY >+ |HA 2)-22 ) :
(| %’+| | -%,-l | %’+| | —%,—| 7F contain short-distance

contributions
iComy | VO- (8r(a®) - £7(aH 5725 - 6P % ) + VDs (rs(aD) + 3a) L7 - 6P (D )|

Vo _
fa™ 2
V- (Co+ C3)| fitd 1 + M) + D | VT (o - €)@ - M) - 2(P) iz |
+ +
iz V7

, 4V2nl-aVO- - b VO, - c QM + My) + dNQ (M, — My)] Long-distance
VA, ’




Decay mode 6: X* - pu*u~(ll)

dl’ ’
Decay width expanded in é reads doost, N [11 + I cos ¢ + I3 cos 9-f]
, o Js0gr(0) ., Js(0) A\
I =(Cs + C§ ) Re [(-0.081) 5-C;-026(1-25 (Co + ) £O) ¢ , g0 (3 P
[ f1(0)£1(0) ( )fl(O) [(1— 5) L7155 ]|c0+cw[ + (035 6 1—55)]|cm-clO

+ 5 =]+ 1- - /5(0) 8,00 .
(/_\.fl o) 7o) *Fel 250 & . [0.49;'(0)2 (1 _ 5)] ics +C3f [o o2 ] cs -y

, gp(0)grs(0) gp(®) \* .
+(CS—CS)Re[(—0.08)%6 c: —0135;(0) (Cs - Cy) +( 1237.062)(1_§6) £2+(5852)(1 35) 2 (1685226)R [ac*]
. . A% £1(0) 2 /1A, £(0) 2 /1A Af1(0) Aid
+(ﬁ5)gi’_@(_) _(ﬂé)ﬂ(i)] +(1221.67 |3 N[B], (97480\ (3 |_| _(219979\(, 3\ [bd*]
ARO) ) AO) A\ (O)fl(o) Hh©) ";0) Azf;(O)z)( 2 ) A (fl(oﬂ)( 2 ) A (Afl(O)Z)( 2 ) LA
’ . 875 * 81 \*
Cio + C|y) Re [(~0.01 §-C:—0.268 Co-C
e e[( V50 5 () I 02(1 36)|c + ¢ 0022 @ () 3, IC10 - €[
+ 3 - = 10 -z 10 —
+( 5.51 6)(2) _(468 6)(d) +(-0.230) fz(O)gT:-,(O)&_C; 7 £1(0)2 2 10
AR O) fi(0) i©fi(0) 8 30 3V gl (699\( 3 \leP
£2(0)£1(0) A {1102 @ b 9.36 \(®(0) Dd \* +( — 2)(1——6) — —( ' 2) 1-=5||=
osss G e + (o Foin) (7o) st SO S, O
B 3 §1(0)gr(0) . ., £1(0) \* —— 1 =2sl=| == 1=2sl=
+(Cro—Cio)Re [( 02 L or®° " h0) (C+65) +(A2f1(0)2)( 2 ) A (f1(0)2) 2 /14

210 f(0) , 11.02 \ g,(0) 3 al” 468 \g1(0)fc *
-0.53 C 1—-— — —_— —11,

S0 C ) +(Af1(0)) f1(0)( 25)(&) +(f1(0)5) £1(0) (,1)]
G2a2 |42 A £1(0)?
where A = M; — M, and N = ZEC A /10)

204873

1
BR =273 N1 + 513),

I .
App = ——. f,(0) is relevant for A.

]] + %]3
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O Results and Discussions



Five s —» dv v processes

Kaon K*n* K;n° K*rtn® K;n°n°
SM  8.17(6) 107" 2.60(2)x 107" 7.90(34) x 107> 3.11(6) x 10712
Expt. <178x1070 <30x10™%  <43x1075 <81x107
SCL +CR  (=3.4,0.7)  (-12.0,10.0) (-2.3,2.3)x 10* X
sCt - ck X X (1.1, 1.1) x 10° (=3.0,3.0) x 10°

Hyperon An tp =030 =0A

SM-NLO 6.02)x 10713 3812)x10713 845 x 10714 573)x 10713

data <0.310°° <04 1076 <0.910° <0.810°°

BESHI[11] 6CE + CR (~1.6,1.6) x 10* (-1.7,1.7) x 10* (=1.1,1.1) x 10* (~1.8,1.8) x 10

SCL = CR (-1.3,1.3) x 10°|(-3.3,33) X 10° (-5.4,5.4) x 10° (-7.4,7.4) x 10°

data < 8.51073 <49103 <2310 <2310

Hyperon
6CL + CR (-2.7,2.7) x 10° (=1.9,1.9)x 10° (-1.7,1.7) x 10° (-3.0,3.0) x 10*

lifetime [51]
6CL — CR (-2.2,22) x 10° (-3.7,3.7) 10° (-8.5,8.5) x 10* (-1.3,1.3) x 10

O 8CL, + €% is constrained more stringently by the kaon modes

O B, — B, VYV are better than their kaon siblings to constrain §C%, — ¥,



Comparison of the SM predictions for B, - B, VvV

i i'p CN =0A
SM-NLO [6.0(2) x 1071 3.8(2) x 10713[8.4(5) x 107#|5.7(3) x 107"
InRef. [19]| 7.1x 1073 | 43x 10" | 1.0x10™8 | 6.3 x107"
InRef. [53][ 1.98 x 107%| 5.01 x 1071 | 1.24 x 10~'3 [ 7.35 % 10713

[19] Jusak Tandean, JHEP 04, 104 (2019)
[53] Xiao-Hui Hu etl.,/Chin.\Phys: C 43, 093104 (2019)



s—>dutp”

It > putp”
a(GeV?) x 1073 b (GeV?) x 10~ BR x 10® App x 10° BR x 108 [19, 20] Arg x 10° [19, 20]
Casel 133+284i  —6.0-1.83i 1.7~ =1.7Q) 1.6 3.7
Case2 -133+284i 6.0-183i 3.5 0.3(1) 3.5 -14 |
Case3 6.0+2.84  —-133-1.83i = 5.5 0.4(0) 5.1 0.9
Case4 -6.0+2.84i ~ 133-1.83; 9.3 —0.4(0) 9.1 -0.3
BR(K; — p*17) |Appl(K* = ntpt ™) |Apl(Z* — putu™)
SM (7.64 £ 1.22) 107° 0 (<1.7 ~ 0.4) 1075
Expt. (6.84 £0.11) 1070 <2.31072(90% C.L.) <23107%(90% C.L.)
Cs +C4 X (-3.05,3.05) (-5.3,5.3) x 10°
Cs — Cj (=0.12,0.12) X (-1.7,1.7) x 10°
| 5Ci0 + C} X X (-22,22)x10° |
6Ci9—C}g (-2.35,0.59) X (-1.4,1.4)x 10°

O The contribution of the form factor f(0) can be relevant for AFB.

O Current kaon bounds except for the 5C;y + C7, scenario are a few orders of magnitude better than

those of ™ — pu* u~ if measured up to the same precision.
[19] X.G. He et al., PRD72, 074003 (2005)

[20] X.G. He et al., JHEP 10, 040 (2018)




Summary

O For the s — dvV transitions, §C%, + C¥, can be determined well by

the kaon modes but the B; - B,vv modes are better than their

kaon counterparts for the constraint on 6C., — C¥,.

O For the s - du™u~ transitions, current kaon bounds are a few
orders of magnitude better than those of ** —» putu~ if they are
measured up to the same precision, except for the 6C,, + C},
scenario. In addition, the contribution of the form factor £,(0)

is relevant for Agg.



Outlook

O For the s —» dv v transitions, measurements of B, —» B,VV decays

can help better constrain the axial-vectorial coupling 6c., — c%,.

O For the Xt - pu™u~ decay, a measurement of leptonic forward-

backward asymmetry A; can help constrain 6C,, + C5,.
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Thanks for your attention !




Xiao-Gang He, Jusak Tandean, G. Valencia,

PRD72, 074003 (2005)

TABLE L

Branching ratios of 2" — pu* u~, pe' e in the standard model. The unbracketed

branching ratios receive contributions from all the form factors, with the expressions in Eq. (B2)
[Eq. (B8)] for the imaginary parts contributing to the numbers in the first (last) four rows. Within
each pair of square brackets, the first number has been obtained with ¢ = d = 0, and the second
with only the real parts of all the form factors.

Rea (MeV) Reb (MeV) 108B(X* — pu* ™) 10°B(X" — peTe™)

13.3 —6.0 1.6 [2.2, 1.3] 9.1 9.2, 8.6]

—13.3 6.0 34 (2.2, 3.1] 9.4 19.2, 8.8]

6.0 —13.3 5.116.7, 4.7] 9.6 [9.8, 9.0]
—6.0 13.3 9.0 [6.7, 8.6] 10.1 [9.8, 9.5]
11.1 —7.3 2.3 129, 1.5] 9.319.3, 7.2]

—11.1 7.3 4.5 2.9, 3.7] 9.6 [9.3, 7.5]

7.3 —11.1 4.0 [5.1, 3.2] 9.5 [9.6, 7.4]

—7.3 11.1 7.3 [5.1, 6.4] 10.0 [9.6, 7.8]




. Bright future ahead
10!
K+
KO RO Channel R €r €D or(MeV/c?)  op(MeV/c?)
L8 KO — ptp~ 1 1.0 (1.0) 1.8 (1.8) ~ 3.0 ~ 8.0
L0 AY KO 5 o~ 1 1.1 (0.30) 1.9 (0.91) ~25 ~T7.0
KO — n0utpu~ 1 0.93 (0.93) 1.5 (1.5) ~ 35 ~ 45
K9 — yutp~ 1 0.85 (0.85) 4 (1.4) ~ 60 ~ 60
0 v+ K — ptp—ptp~ 1 0.37 (0.37) 1(1.1) ~ 1.0 ~ 6.0
K — ptp~ ~1 2.7 (2.7) x1073 0.014 (0.014) ~ 3.0 ~ 7.0
10~ D=0 K+ - rtata- ~2 9.0 (0.75) x10~3 41 (8.6) x10~3 ~ 1.0 ~ 4.0
Kt —atuty~ ~2 6.3 (2.3) x1073 0.030 (0.014) ~ 1.5 ~ 4.5
DT St s putps ~0.13 0.28 (0.28) 0.64 (0.64) ~ 1.0 ~ 3.0
A= pr~ ~ 0.45 0.41 (0.075) 1.3 (0.39) ~ 1.5 ~ 5.0
A ypumwy, ~ 0.45 0.32 (0.31) 0.88 (0.86)
1074 ] == o Au v, ~ 0.04 (5.7) x10~3  0.27 (0.09) - -
B+B( = =5 x% ~0.03 24 (4.9) x10°3 0.21 (0.068) — —
B 0O ET o prwT ~0.03 0. 41( 5) 0.94 (0.20) ~ 3.0 ~ 9.0
s =0 — pr— ~0.03 .0 (0.48) 2.0 (1.3) ~ 5.0 ~ 10
103 I/ Q™ — An~ ~ 0.001 ( 7)) x1073 0.32 (0.10) ~ 7.0 ~ 20
Table 1. Acceptance scale factors €, and mass resolutions o, for only long (L) and only down-

stream (D) tracks obtained from our simplified description of the LHCb Upgrade tracking system
M u|t|p||C|ty of pa rticles prod uced geometry. The production ratio of the strange hadron with respect to K9 is shown as R. All

. . . . efficiencies are normalised to that of fully reconstructed K9 — p*pu~ and averaged over particles
In a si ngle pp Interaction at V S=  aud anti-particles. Channels containing a photon, neutrino and 7° are partially reconstructed.

13 TeV within LHCb acceptance.



BESII
Bright future ahead

Super Tau-Charm/CEPC

Current data Sensitivity
Decay mode B (x107%) B (90% C.L.) (x107%) Type
A= nete” - <08
Xt o pete~ <7 < 0.4
20 ot o 6406 19 Rare and forbidden hyperon decays
S0y 50,4 o . <13 and expected sensitivities with
O Sete . <10 et 101%events on the J/Y peak and 3 X
2 - E-ete - < 26.0 10° events on the Y(2S) peak.
St Sspptp (0.0919:09) <04
Q- = =E-ptu— - < 30.0
A — nvw — < 0.3
Xt = por — <04
=E0 5 Avp — < 0.8
=0 5 50up -~ <09 Type B

— — S

=T = Y - —

2= = =Z-vr - < 26.0




