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A long-lived (scalar) particle in b — s. 2
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A long-lived (scalar) particle in b — s. 3

® Exclusive search in eight channels:

e Bt 5 KT P

o BUS[K > Kt | LLP , |

o LLP— xTx~ withx € (e, u, m, K)

e Reconstruct signal B meson

®* Bump hunt in rec. LLP mass distribution ) L

B meson decay

e Separately for different LLP lifetime hypotheses

e Aim at publication with Moriond 22 data end of this year adapted from 1. Ferber

(189 fo~ 1 poroc12 + buckets 16-25)
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Selection. 4

Background sources:
o Kg

e Combinatorics ineTe™ — q9

* Peaking B decays
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Selection — Kg rejection 5
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Selection — Combinatorial ete™ — g rejection. 6

Bt —-K*[LLP->u*u~]
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* Optimise a set of rectangular selections using the Punzi figure-of-merit
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; 14 I ete -Y(4S)»BTB" + |[stat. uncert. -
O 12} :
— |
O‘ 10 B 0 ]
- : t D", Jlw, w(2S
so Belle Il Smuation _ JLdt =250 fb™", LLPyu*pi < 4 e v
N, ete~>cé EEE ete -Y(4S)-B*B~ T 65
> e*e"~ul  mmm e*e” -Y(45)-B°B° G |
8 40_ ete”-ss Bl cte -»T T . :IL:I:_) 4 i
| te~—dd 4+ stat. uncert.
: ‘ 2
O 307 :
U- i
- 207 M. (GeV/c?)
U :
+ 10l 1g Belle Il Simulation. det = 250| fbl‘lf '—'—P,"N,Jrﬁ,‘_
: & 16 _: ete~—cC ] e+e‘—>Y(4S)—>BOB_°_E
: (L\I) l ete -Y(4S)»B* B~ + stat. uncert. -
0 o 14| -
2 - i nominal -
M. p (GeV/c9) —12F [ — :
~ : signal selection :
. 10 E true D°, J/y, w(2S) _'
O i ]
S 8 _
O
. . . . 6 . tight > ;
® [ighten selections Iin vertex displacement Wt signal selection _
2t ]
O B I 5 ro--0-oL | ¢ e | 9T T Lo | 9= = | e | 79 7]
0.0 0.2 0.4 0.6 0.8 1.0
Sascha Dreyer Search for a long-lived p LLP vertex dr (cm) DESY.



Selection — Particle identification for LLP daughters. 8

Belle Il  Simulation LLP->m "~
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TOP only binary n/K ID

* Default PID performs poorly for daughters of highly displaced LLPs

* Excluding TOP likelihood and restricting tested particle hypotheses recovers performance
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e The vetoed Kg are used to study LLP performance

#candidates / (0.5 cm)

data / MC

=
o
(o))

=
o
(92

=
o
IS

=
o
OV

=
o
N

=
o
=

=
o
o

1.0

MC14ri, procl2 + bucket 16-25
Belle Il Preliminary det = 189.9fb!

D't >[D°->K2n*mn—1nm*

0.8
0

<+ data
MC stat.
[ 1 ete~->ccC

I ete —Y(4S)-BB -

B cte -ud/dd/ss

tH

e 7
tty

0.0 ¢
* 0’0’§§’+ * *
t "¢
+++

L L

10

Search for a long-lived particle at Belle |l

*HiH{HH{i” ||| | || ”l‘, ’,| I ‘
: K2 3\;)ertex disi(;nce (cm;O

DESY.



KS control channel — correction factors.

Belle Il Preliminary
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° Kg data/MC discrepancy is used to determine correction factors

® (Corrections on
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Signal extraction et 11
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Signal extraction — simultaneous

—xtract signal yield in all channels with a
simultaneous fit

Jse model prediction for the signal
oranching fractions in different channels
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Upper limit on the branching fraction — small litfetime.
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Upper limit on the branching fraction — medium lifetime.
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Br(B+—-K™* LLP)XBr(LLP-u*u~)

Br(B+*—-K™* LLP)XBr(LLP-u*u~)

Br(B*—-K* LLP)XBr(LLP-u*u~)

Upper limit on the mixing angle.
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Upper limit on the mixing angle — simultaneous extraction. 16

10-1 Belle Ii Simulation
N i -
* Model constrained more @ 50 fb
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Summary. 17

 Search for a long-lived scalar in b — s transitions Internal note

® |n working group review — started studying sidelbband data

® Plan to publish using Moriond dataset expecting competitive results ~ end of the year

* Stay tuned ...
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