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Introduction

B- mesogenesis: Alonso-Alvarez, Escudero, and Elor [arXiv:2101.02706]

Out of equilibrium S o B-mesons decay into
late time decay CP violating oscillations Dark Matter and hadrons
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Similar spirit to Hylogenesis,
Davoudiasl et al. [arXiv:1008.2399]
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Directly measured at LHCb and other
experiments
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At least one of the two A | needs to be positive to produce baryon
abundance

Indirect determinations significantly favor a negative value for B,

and in SM at least a positive value for B_.

— B _is the likeliest candidate for B-mesogenesis

Indirect determinations are in principle
more precise
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alculated in global fits (e.g. UTFit)
Yp <Y Ay x B(BY, — ypsX) =

s,d

Very precise (~ 2 mrad) in SM and
models w/o significant BSM
contributions to AF = 1 penguins
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Some theory work needed to

.8 (B? 4= WpsX) , compute it in the context of
B-mesogenesis (e.g., whether 1t adds
BSM contributions to AF =1
penguins)



mg 4 FOs (s 4 — arg
x B(Bg 4 — YpsX) ,
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[arXiv:2104.04421]

Am_ = 17.7656 + 0.0057 ps’
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Ingredients for baryon asymmetry
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+  Fast simulation of the tracking system, including multiple scattering (V. Chobanova et al. 2012.02692)
+  Particle identification from existing plots in LHCb papers/TDR’s
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Y Daughter tracks close to each other (DOCA)

5 : T Ly e by e ey bl by pecy veyit lé}l lSllgl;all L ': . , — — — —— — — — = —— - : ‘ . - — — 3

» 1 background ] C — 51gna1. iy o

C 0 25 | [ combinatorial .

4 . - - -

2 f ] C ]
3 35 : 3 20¢ ]
30 ] S5 F -
& B — y, A(1520) | Bat ;
Z2f | . 2 !
- : Z10f :

1 ] C x

C ] 5= ]

e - By, A(15200
800 025 050 075 100 125 150 175 2.00 - [ B NI XN IR RS N SN NUN PR NRE N SN KON PN NRE NN SN SUN P DGE Y BN SON PR RH R SN S Do D Y S NN ]

Isolation [mm] 800 oo 002 003 004 005 006
DOCA [mm]

Usual requirements for b-daughter tracks: PT, detachment from PV.

0.07

13



Decay mode gRECoy  cREC&PT eSEL/REC  ¢PID/SEL Used 4 si
A — yps(940)K+ 7.6 5.1 13.2 74.2 sed 4 signal decays
A) — qus(940)7c+ - 7.3 4.8 14.3
A = yps(1500)K 74 4.8 10.8 76.0
AD =5 yps (1500) 73 45 12.5 i A P ‘//DSK”
A,% — 1,/135(2000)1<+ e, 4.5 6.67 79.2 A
AD — yps(2000) 7t - 7.4 4.1 10.9 - —
A — yps(2400)K 7~ 7.8 4.1 9.11 80.8 b WDS” &
A,g — Wps (2400) T~ 7.4 37 8.89 -
A)— st(4340)K+7r 8.1 12 3.12 88.0
AL — yps (4340) 7t 7.4 0.97 2.88 - B d_) WbsA (1 520)
A = s (4470)1<+ 8.2 0.91 2.18 87.7
A = yps(4470)mtn 74 079 2.23 i B"—y SA (2595)"
Bt — yps(940)A.(2595)F 5.7 1.3 20.9 56.7 DS "¢
Bt — yps(1500)A.(2595)F 5.6 1.1 19.3 56.6
Bt — yps(2000)A.(2595)F 5.3 0.88 18.5 )
Bt — wps(2400)A.(2595)F 4.9 0.66 16.4 574
B — ywps(940)A(1520) 13.3 123 38.1 56.9
B — wps(1500)A (1520) 13.7 12.9 36.6 56.4
B — wps(2000)A (1520) 135 12.6 35.5 56.8
B — yps(2400)A (1520) 13.3 6.8 34.5 56.6
B — wps(3500)A (1520) 12.1 35 23.6 56.5




Decay mode gRECoy | REC&PT  ¢SEL/REC  ¢PID/SEL
A — yps(940)K+ 7.6 5.1 13.2 74.2
A) = yps(940)mt - 7.3 4.8 14.3 -
A = yps(1500)K 7~ T 4.8 10.8 76.0
A) — yps(1500) T~ 7.3 4.5 125 -
A — yps(2000)K - 77 4.5 6.67 79
AD — yps(2000) 7t - 7.4 -
A = yps(2400)K 1~ 7.8 80.8
A) — yps(2400)m T T 7.4 .
A — yps(4340)K T~ 8.1 88.0
AL — Wps(4340)mt - 74 _ . )
A — yps(4470)K 7~ 8.2 0.91 2.18 877
A) — yps (4470) T 7.4 0.79 2.23 .
Bt — yps(940)A.(2595)F 57 1.3 20.9 56.7
Bt — yps(1500)A.(2595)F| 5.6 i 19.3 56.6
Bt — yps(2000)A.(2595)F| 5.3 0.88 185 510
Bt — wps(2400)A.(2595)F| 4.9 0.66 16.4 57.1
B? — yps(940)A(1520) 13.3 123 38.1 56.9
B — wps(1500)A (1520) 13.7 12.9 36.6 56.4
B — wps(2000)A (1520) 13.5 12.6 35.5 56.8
B? — yps(2400)A (1520) 13.3 6.8 34.5 56.6
B? — yps(3500)A (1520) 19,1 3.5 23.6 56.5

din

AXENCIA DE
INNOVACION @

Reconstruction efficiency
(including detector
acceptance), in %

15



din

AXENCIA DE
INNOVACION @

Decay mode gRECoyl gREC&PT | oSEL/REC  ¢PID/SEL ) )
pURPE - - T = o Reconstruction efficiency
A 5‘; 2(9 40+ - iy e S = (including detector acceptance),
AV = yipg(1500)K+ 7~ B 48 10.8 76.0 in %,
A — yps(1500) 7~ 73 4.5 12.5 - & 2 tracks with PT > 800 MeV
A — yps(2000)K - 650 4.5 6.67 79.2
AD — yps(2000) 7t - 7.4 4.1 10.9 .
A) — yps (2400)K+ 7~ 7.8 4.1 9.11 80,
A) — yps(2400)n " 7.4 <7 -
A — yps(4340)K T~ 8.1 88.0
A) — yps(4340)t T 7.4 0.97 . %
A — yps(4470)K 7~ 8.2 0.91 2.18 87.7
A) — yps (4470) T 7.4 0.79 2.23 .
Bt — yps(940)A.(2595)F 5.7 e 20.9 56.7
Bt — yps(1500)A.(2595)F 5.6 1.1 19.3 56.6
Bt — yps(2000)A.(2595)F 5.3 0.88 18.5 512
Bt — yps(2400)A.(2595)F 4.9 0.66 16.4 57.1
B — wps(940)A(1520) 13.3 12:7 38.1 56.9
B — yps(1500)A(1520) 13.7 12.9 36.6 56.4
B — yps(2000)A (1520) 13.5 12.6 35.5 56.8
B — wps(2400)A (1520) 13.3 6.8 34.5 56.6
B — wps(3500)A (1520) 19.1 3.5 23.6 56.5
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Decay mode gRECopl ¢REC&PT | oSEL/REC  ¢PID/SEL
A — yps(940)K+ 7.6 5.1 132 74.2
A) = yps(940)mt - 7.3 4.8 14.3 -
A = yps(1500)K 7~ T 4.8 10.8 76.0
A) — yps(1500) T~ 7.3 4.5 12.5 -
A — yps(2000)K - 80 4.5 6.67 79.2
AD — yps(2000) 7t - 7.4 4.1 10.9 -
A) — yps(2400)K 7~ 7.8 4.1 9.11 80,
A) — yps(2400)m T T 7.4 <7 .
A — yps(4340)K T~ 8.1 /ﬂ\ 88.0
A) — yps(4340)t T 7.4 0.97 g
A — yps(4470)K 7~ 8.2 0.91 : 87.7
A) — yps (4470) T 7.4 0.79 2.23 .
Bt — yps(940)A.(2595)F 57 e 20.9 56.7
Bt — yps(1500)A.(2595)F 5.6 1.1 19.3 56.6
Bt — ywps(2000)A. (2595 58 0.88 18.5 i)
Bt — wps(2400)A.(2595)F 4.9 0.66 16.4 574
B? — yps(940)A(1520) 13.3 127 38.1 56.9
B — ywps(1500)A (1520 13.7 12.9 36.6 56.4
B — wps(2000)A (1520 13.5 12.6 35.5 56.8
B? — yps(2400)A (1520 13.3 6.8 34.5 56.6
B® — yps(3500)A (1520 12.1 35 23.6 56.5
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in %,
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Decay mode gRECoy gREC&PT | ¢SEL/REC | gPID/SEL ) .
JTwy— o T = o Selection efficiency for those
Ad WDS(94O)n+ - 73 48 14.3 i reconstructed events.
AY =5 yps (1500)K* 77 48 10.8 76.0 Selection includes PT cuts, vertex
A;g 3 lVDs(1500)7r 7.3 4.5 12.5 - quality, isolation...
A — st(2000)1<+7: %7 4.5 6.67 79.2
AD — yps(2000) 7t - 7.4 4.1 10.9
AD = s (2400)K + 7 73 41 911 Not yet PT miss or invariant mass
AL — yps(2400)mt - 7.4 G 8.89
A)— st(4340)K+7r 8.1 . 3.12
AL — yps(4340) 7.4 0.97 2.88 .
AP = yps (4470)1(+ 8.2 0.91 2,18 87.7
A) — yps (4470) T 7.4 0.79 223 -
BT — wps(940)A.(2595)F 5.7 1.3 20.9 56.7
BT — yps(1500)A.(2595)F 5.6 1.1 19.3 56.6
BT — yps(2000)A.(2595)F 5.3 0.88 185 510
BT — yps(2400)A.(2595)" 4.9 0.66 16.4 574
B" — wps(940)A (1520) 13.3 12:7 38.1 56.9
B — yps(1500)A(1520) 137 12.9 36.6 56.4
B — yps(2000)A(1520)  13.5 12.6 35.5 56.8
B — yps(2400)A(1520)  13.3 6.8 34.5 56.6
B — wps(3500)A(1520)  12.1 3.5 23.6 56.5




Decay mode gRECop ¢REC&PT  ¢SEL/REC | ¢PID/SEL
A — yps(940)K+ 7.6 5.1 13.2 74.2
A) = yps(940)mt - 7.3 4.8 14.3 -
A = yps(1500)K 7~ T 4.8 10.8 76.0
A) — yps(1500) T~ 7.3 4.5 12.5 -
A — yps(2000)K - 77 4.5 6.67 79.2
AD — yps(2000) 7t - 7.4 4.1 10.9 -
A) — yps(2400)K 7~ 7.8 4.1 9.11 80.8
A) — yps(2400)n " 7.4 37 8.89 .
A — yps(4340)K T~ 8.1 1.2 3.12 88.0
AL — yps (4340)mt 74 0.97 2.88 g
A — yps(4470)K 7~ 8.2 0.91 2.18 877
AD — yps (4470)mt - 7.4 0.79 2.23 -
Bt — yps(940)A.(2595)F 57 1.3 20.9 56.7
Bt — yps(1500)A.(2595)F 5.6 1.1 19.3 56.6
Bt — yps(2000)A.(2595 58 0.88 185 510
Bt — wps(2400)A.(2595)F 4.9 0.66 16.4 57.1
B? — yps(940)A(1520) 13.3 123 38.1 56.9
B — ywps(1500)A (1520 13.7 12.9 36.6 56.4
B — wps(2000)A (1520 13.5 12.6 35.5 56.8
B? — yps(2400)A (1520 13.3 6.8 34.5 56.6
B® — yps(3500)A (1520 19,1 3.5 23.6 56.5
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Particle Identification efficiency
for selected events
(Separation of Kaon/proton vs

pion)
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Branching fraction
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— Signals are cleaner at low masses of the vy,
for the same BR — stronger BR limits at low
masses

— On the other hand, if ¢ is heavy, the
exclusive BR’s are higher — no need to go to

so low BR to probe the theory

— In terms of sample size, LHCb Upgrade can
probe all allowed mass range for y
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A crucial difference w.r.t other searches os the
extremely high background level

— Even with small (per mil) systematics the

measurement would be systematically limited
after 10 fb!

— In terms of sample size, LHCb Upgrade can
probe all allowed mass range for y

— LHCb Upgrade needs very precise bkg
systematic (and/or stronger bkg suppression)
to probe all allowed mass range for y
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Use of mother resonance?

Further bkg suppression (as well as a clean signal peak confirmation) can be achieved by identifying the mother of
the decaying b-hadron (e.g., Z,*— A ") (see Zhang&Stone, 1402.4205)
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https://arxiv.org/abs/1402.4205

B-mesogenesis is an elegant solution that solves the baryon asymmetry problem by eliminating the baryon
asymmetry

It can be accurately tested by precise measurements of BS( " oscillation parameters and searches for b decays
to invisible + X

LHCb can search for those BSM decays with excellent statistical accuracy
Though systematics from background modelling could be a limiting factor

Further bkg suppression (as well as a clean signal peak confirmation) can be achieved by identifying the
mother of the decaying b-handron (eg , Z,"— A,n")

LHCD has the potential to test the entire parameter space of the model
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