Search for rare decays at BESII|

Jing-Shu Li, Sun Yat-sen University e
Presented by Bo Zheng, University of South China
On behalf of BESIII Collaboration

liiIsh53@mail2.sysu.edu.cn
2023.69



mailto:lijsh53@mail2.sysu.edu.cn

¢ BEPCII and BESIII

€ BESIII data samples

€ Search for charmonium weak decays decays
® Search for LNV/BNV decays

€ Search for hyperon rare decays

@ Search for FCNC and LFV decays

¢ Summary
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New Physics Searches at BESIII

@ Uniform blinding strategy and datasets

¥ Common statistic and standards

Common

standards @ Sharing methods, tools and codes

Symmetry & tools
QBNV & LNV processes
@ LFV processes Exotic
/0 Dark photon )

\ @ Other symmetry violation,

KQFCNC processes Y Veryrare Exotic @ Invisible signatures

decays
y searches

€ Charmonium weak decays @ Light Higgs, Z’

@ Exotic resonances

- J

\0 Other rare decays p

Very rare

* New Physics Searches at the BESIII Experiment, S.J. Chen and S. Olsen,
Nation Science Review 8, nwab189 (2021), arXiv: 2102.13290
* New Physics Program of BES, D.Y. Wang, in “30 Years of BES Physics”
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Search for charmonium weak decays at BESII|

@ Search for the charmonium weak decay ] /{r— D-e*v,
@ Search for the charmonium semi-muonic decay J/{— D-putv

# Search for the charmonium weak decay ¢(3686) — AL X~
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Search for charmonium weak decay J/y— De+v,/Du*v,

@ The inclusive branching fraction of ] /s weak decays to a single charmed meson was predicted to be at the

order of 1078 or lower in the SM @ Using (1.0087 + 0.0044) x 101° J /1 events

®//Y->D Yy, D" > K*n n~ @ Use afiton Uy (= Emiss — c|ﬁmi35|) to extract the signal

- 4+ -8 0,
®B(J/Yy > D eTv+c.c.)<71x107° @90% C.L. ®B(/Y > D utv+c.c.)<56x10"7 @90% C.L.

@ The first search of a charmonium weak decay

different new physics models predicting BFs at the order of

|
|
@ Puts a stringent constraint on the parameter spaces for :
|
: with a muon in the final state.
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Search for the rare decay ¥(3686) —» Af X~

1l @ : e . Signal MC || [ () Data 9
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Search for LNV/BNYV decays at BESII|
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Search for LNV decay X~— pe~e™ and rare inclusive decay X~— X*X

® The limits of lepton number violating (LNV) @ M, = \/(E]/zp—ET\ — Ex+)? = (B);9—P3 — Dr+)

decays could be translated into more

_ - @ To determine the DT yield, we search for candidates in the M ¢coj]
stringent conditions on the parameters of the

_ distributions for X~— pe~ e~ and X~— X2*X in data
new theoretical developments.
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Search for baryon and lepton number violation decay D — ne/ D° — pe 2.93fb~! data

@ Excess of baryons over antibaryons in the ;@ mnareregarded as

Universe — BNV processes exist, BNV is missing particle with

allowed in GUTs and some SM extensions momentum & mass inferred
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Search for hyperon semileptonic decays at BESII|I

@ Search for the hyperon semileptonic decay 2—— %~ v
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Search for hyperon semileptonic decay 2=— =

@ Hyperon semi-leptonic decays provide
important information on the interplay
between weak interactions and hadronic
structures formed through strong

interactions

# Using (10.087 + 0.044) x 10° J /4 events

" _
‘M;\?'ffl = \/(ECM_E/_\n"')Z - |p/_\n+|2

@ To extract the DT yield, the invariant mass squared of the lepton-
neutrino system, g% = (Ecy — Eg+ — E0)*—(Pem — P+ — Pgo)?

®B(E - E%"1,) <259 %x107* @90% C.L.
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Search for the hyperon AS = AQ process E°— X~ e*v

€ AS = AQ: change in strangeness @ Use dE/dx x value, P,-, P,- for the Signal Side

should have the same sign as charge

DT further event selection

@ First attempt to measure the

9 DT yield is measured by performing ae*
absolute BF of this decay process in

fit to the My distribution of ST side for

a collider experiment Tag Side
DT candidates. g
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Search for FCNC rare decays at BESII|

@ Search for the FCNC process D° — vy
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Search for the FCNC process D° - &

€ 1n SM, FCNC is strongly suppressed by GIM
mechanism and can happen only through loop

diagram, to a very small BF ~107, theoretically

@ Using 10.6 x 10° pairs of D°D° mesons

0

vV

@ The suppression in charm decays is much stronger

@ Discriminator: EMC energy not associated with signal and tag decays
O Miiss = (Ep)?/c* — |Ppol?/c*

®B(D° - ) < 2.1 x10™* @ 90% C.L.

@ Provide a clean probe to search for New Physics in charm sector

@ The first experimental results of search for ¢ —» uvv processes
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Search for charged lepton flavor violating decay

@ Search for CLFV decay //y — et

@ Search for CLFV decay //y — eu

I I

Diagram via leptoquarks Diagram via a Z’ in TC2 models
Phys. Lett. B 496, 89 (2000)
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Search for charged lepton flavor violating decay

# New physics models predicting B(J /Y — eu) to 10716~107°, B(J/y - er) to 10719~108
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¥ BESIII performed wide range study of new physics, with many first

searches or best limits

¥ The latest searching results for rare decays in BESIII are reported

9 BESIII has great potentials with unique (and increasing) datasets and

analysis techniques
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Thank you
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