age . . . —| T T | T 1 | T T | T T | T 1 | T 1 | T 1 | T4 + - + -
O Probability ratios of similar decays, suchas | sums Supplementary 1 lp(ZS) —> J/lp M 1T lp(ZS) — MM
the two-particle decays of ground states of b | + R(Z,—-yZ) -
hadrons at the [@(2S) h] and [J/p h], where [ RAY™
. . i | CMS Private work (CMS data) 140 fo! (13 TeV) CMS Private work (CMS data) 140 fb! (13 TeV)
h IS a light hadron, have been measured B - R(Ap—wA) > 30550372101 i oun > [ 5=3586127.2 ¢ oo
quite accurately. : @ R(B*'—yn*) = o5 | M= 62711225 Mey . = 50 [ M=6273.242.0 MeV " o
1 1 Pl c _ N Comb. Bkg B --=+ Comb. Bkg
O Comparlﬂg the ra.tIOS‘, We Can See that fOr/_ —— R(B:-)ng) ] ,__Lg E §=203719.1 __Lg 40 :_ S=-35862272
the B, meson the ratio R stands out from N R(B*—yK*) o 20F el B S| | gt 0255 03
the general pattern. The reason is probably 0 o 1 o 156 } T 30 4 J } *\
, . —— R(B™—=yK") - o : S i A
related to the internal dynamics of B, decay. R(B*— K™ : S 1of S ool } \ { { }
O The only R for B, meson is measured by [, .,.. .7 .., .. . . RB—>yK) - S0 Tt * 10 :} | [t * ..... 4 o ¥
the LHCDb collaboration. The last LHCb 02 04 06 08 1 1.2 14 16 : _4,/: | M : _,,/ "‘\ﬁm 4
] ) ) _ oLb— 1L . bl A T R i Al ob—1 . | I BT
measurement [1] is obtained using both R=B(H—y(2S)h)/ B(H—Jyh) 6.1 62 83 54 65 6.1 62 63 6.4 65
Runl and Runll data (with total unc. ~7.4%).  CMS-BPH-23-002, arXiv:2402.17738 m(y (2S)[Jwrn ] nt) [GeV] m(y (2S)[un] nt) [GeV]

« Signal model: Student T with parameters fixed to MC except mean
« Background model: exponent

Signal model: Student T with CMS Private work (CMs datal 140 b (13 TeV)
parameters fixed to MC except mean Z700F ¢ _gg9541263 o

L M = 6272.0%0.4 MeV - - Signal
600 : R

O Used 2016-2018 datasets.

O Y(2S) is reconstructed in 2
channels: y*u and J/y

O Trigger optimized to select
uu + track in final state.

O Y(2S) (or J/yp) is result of pp
vertex fit with mass constraint S PP

Background model:

— combinatorial background
(exponent)

— reflection from B_.* — J/ K* decay

O The normalization channel B_*— J/y m* (Student T with shape fixed to MC and
C normalization fixed to branching fractions

IS chosen according to the similar decay ratio)

: — partially reconstructed decay from T e
topology to reduce the systematic B.* —> J/y p[p* — T7719] wiith lost 70 61 62 B3 64 B85
uncertainties. (Johnson with shape fixed to MC) m(Jwrt) [GeV]

O Serial scans on variables to find optimal value of cut by maximizing f QJ(ZS) — le LA L l|J(ZS) - “ M
value v .
] . ] ] ] ] NSL il rnorir 1 5;: na F!’?()[NL _> i
O When f achieves the maximum value corresponding cut is fixed, and its R = Nm‘j”nl “total T T R = Nnjml total_ - Ep/z - i)
value is used in next scans signal  €total - B(W(25) — J/Wmn) signal ~ Ctotal (U(2S) = pp)
O When next iteration shows the same result optimization is completed EEEICIENCIES
Punzi figure of merit is used:
E \/_ \/_ E c— ¢ % € o N gen, filtered « Nreco
| S/(—+ 4 +5 25+ 8VB + 4B)! — Ygen reco&sel —
:_i _____ { g______________________________________)_: Ngen,unﬁltered Ngen—DAS
« S Is number of signal events from MC . Generator filter efficiency is an efficiency of soft requirements applied at the generator level
» B Is expected number of background events, extracted from - Reconstruction and selection efficiency is the ratio of the number of reconstructed in MC

events to the number of generated events.

experimental data fit with excluded region mpp(Bc) £ 30,5 .
The integral in the excluded region is B.

Variables to have been optimized

CMS Private work (CMS data)
— Transversal momentum

140 fo ' (13 TeV)

p+(B.) > 60r | Data
prw@S) andlor pr0ty) = 4 ++Bxl.region DONE PLANS
p-(1r*) from B, — ! Background
— Detach significance % - |
Lyy/ Oy (Be: PV) S O Processing full Runll data (and O Signal channels background
— Vertex fit probability -c% Corresponding MC) StUdy
— Impact parameter significance + * Ty *ﬁ FOM O Adding Runlil data
IPS(1%, PV) } ity . :
— Angle _ | 6_'4 — 616 - 6_'8 — O Signal and background shapes O Results for branching fractions
cos(Lxy, P1) (By) m(y (2S)[Jyrtn ] nt) [GeV] study ratios
— for B,*—(2S) [w(2S) — J/y ] T Fit example for FOM evaluation O Efficiencies evaluation O Average values for branching
m (1) from w(2S) fractions ratio

m((2S))
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