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LHCb Run-1 Results

IBIPLER .

>R(J /) =0.25 & 0.02

LHCb Run-1 &5 8 ;

>R(J/W) =0.71 £ 0.17 = 0.18

~1.80

Source of uncertainty

Size (x1072)

Limited size of simulation samples 8.0
Bf — Jj) form factors 12.1
B — ¢(29) form factors 3.2
Fit bias correction 5.4
Z binning strategy 5.6
Misidentification background strategy 5.6
Combinatorial background cocktail 4.5
Combinatorial J/i sideband scaling 0.9
Bf — J/ib H.X contribution 3.6
Semitauonic ¢(2S5) and x. feed-down 0.9
Weighting of simulation samples 1.6
Efficiency ratio 0.6
B(tt = putv,v,) 0.2
Total systematic uncertainty 17.7
Statistical uncertainty 17.3
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» GEN: generator

» FIL: filter (norm only)

> REC: reconstruction

> ISO: isolation BDT

> PID: muon PID

> SEL: main selection

» LO: LO and HLT1

» HLT2: HLT2
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PID
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L0
g
L0
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HLT2

ks S
HLT2

£
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2016 MagDown
2016 MagUp
2017 MagDown
2017 MagUp
2018 MagDown
2018 MagUp

1.348(3)
1.339(3)
1.350(3)
1.342(3)
1.344(3)
1.348(3)

2.325(1)
2.334(1)
2.325(1)
2.336(1)
2.326(1)
2.338(1)

0.3329(3)
0.3317(3)
0.3315(3)
0.3222(3)
0.3288(2)
0.3291(2)

0.466(1)
0.467(1)
0.478(1)
0.470(1)
0.4739(8)
0.4734(8)

0.997(2)
1.000(2)
1.007(2)
1.008(2)
1.006(1)
1.002(2)

0.937(4)
0.940(4)
0.947(3)
0.933(3)
0.942(2)
0.940(2)

1.007(6)
0.995(7)
0.979(6)
0.997(6)
0.995(5)
0.985(5)

0.9997(4)
1.0000(6)
0.9995(5)
1.0000(4)
1.0000(4)
0.9993(4)

0.46(1)
0.45(1)
0.46(1)
0.45(1)
0.46(1)
0.46(1)

ki

1.3451(4) 2.3306(5) 0.32942(3)

0.471(1)

1.003(1)

0.938(2)

0.992(3)

0.9998(1)

0.454(6)
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Run 1

Source of uncertainty

Size (x1072

Limited size of simulation samples
Bf — Jh) form factors

B — (25) form factors

Fit bias correction

Z binning strategy

Misidentification background strategy
Combinatorial background cocktail
Combinatorial J/i) sideband scaling
Bf — Jht H.X contribution
Semitauonic ¥ (25) and x, feed-down
Weighting of simulation samples
Efficiency ratio

B(tt — pty,m,)

Total systematic uncertainty

Statistical uncertainty

Run 2
) Source of uncertainty on R(J/1)) Value (x107%)
8.0 Simulation statistical uncertainty 5.9
12.1 BF — (25)¢*tr modeling 2.6
3.9 MisID composition estimation 2.9
5.4 Simulation corrections 2.0
56 Bf — Ji ¢+ v form factors 1.8
5 6 BF — x.pTv scaling 1.5
A5 Efficiency ratio 1.3
0.9 Fragmentation background modeling 1.3
' MisID decay-in-flight correction 1.1
3.0 (J/ipu™) combinatorial modeling 0.6
0.9 MisID decay-in-flight smearing 0.3
1.6 BF — (25) ¢*v scaling 0.3
0.6 B(tt— ptv,v,) 0.2
0.2 Trimuon effect 0.1
17.7 Systematic uncertainty 7.9
17.3 Statistical uncertainty 11.9
Total uncertainty 14.3
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SM prediction
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PRD 112 (2025) 3, 034503 PRELIMINARY
%
1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
R(Jy)
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Source of uncertainty on R(J/i))

Value (x107%)

Simulation statistical uncertainty 5.9
BF— 1(25)¢*v modeling 2.6
MisID composition estimation 2.5
Simulation corrections 2.0
B — J/ €+ v form factors 1.8
Bf — x.p'v scaling 1.5
Efficiency ratio 1.3
Fragmentation background modeling 1.3
MisID decay-in-flight correction 1.1
(J/bput) combinatorial modeling 0.6
MisID decay-in-flight smearing 0.3
BF — ¢(25) fTv scaling 0.3
B(rt— ptv,v,) 0.2
Trimuon effect 0.1
Systematic uncertainty 7.9
Statistical uncertainty 11.9
Total uncertainty 14.3
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   B c +


  R  (  J / 𝜓 )


   B c +


   W ± → l v 、  Z 0 →  l +  l −


  b → s l l


  b → c 𝜏 𝜈


  R  (   D   ( ∗ ) ) =


    B R (  B - →  D   ( ∗ )  𝜏 −    𝜈 - 𝜏 )  B R (  B - →  D   ( ∗ )  𝜇 −    𝜈 - 𝜇 )


  R  ( D ) :


  0 . 358 ± 0 . 024


  0 . 296 ± 0 . 004


  2 . 5 𝜎


  R  (   D ∗ ) :


  0 . 281 ± 0 . 011


  0 . 254 ± 0 . 005


  2 . 3 𝜎


  R  ( D ) − R  (   D ∗ )


  3 . 8 𝜎


   B c +


   B C → J / 𝜓


   b - c → c  c -


  B →  D  ( ∗ )


   q 2


  B →  D  ( ∗ )


  J / 𝜓 → 𝜇 𝜇


  R  (  J / 𝜓 )   =


    B r (  B c + → J / 𝜓  𝜏 +  𝜈 𝜏 )  B r (  B c + → J / 𝜓  𝜇 +  𝜈 𝜇 )


   J / 𝜓 →  𝜇 +  𝜇 −


   𝜏 + →  𝜇 + (  𝜈 𝜇    𝜈 - 𝜏 )


   𝜎  IP = 20   μ m


   𝜎 𝜏 = 45   fs


   𝜎 p / p   ~   0 . 5 %   − 1 . 0 %


   𝜎 E / E =   10 %   E ± 1 %


  𝜖  (  K → K ) ~ 95 %


  𝜖  (  𝜋 → K ) ~ 5 %


  R  (   J / 𝜓 ) =  


  R  (   J / 𝜓 ) = 0.71  ±  0.17  ±  0.18


   B c + → J / 𝜓  𝜏 +  𝜈 𝜏


   𝜏 + →  𝜇 B +  𝜈 𝜇    𝜈 - 𝜏


   B c + → J / 𝜓  𝜇 B +  𝜈 𝜇


  J / 𝜓 →  𝜇 +  𝜇 −


   𝜇 B


  J / 𝜓 𝜇


  J / 𝜓
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  D → 𝜇 X
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  ± 13
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  ± 5
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   B c + → J / 𝜓 D K


  ± 1
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  ± 2


  g g →  b - c +  c - + b
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  D


  D


   B c +


   B c +


   B c + → J / 𝜓  𝜏 +  𝜈 𝜏


   B c + → J / 𝜓  𝜇 B +  𝜈 𝜇


  R  (   J / 𝜓 ) = 0 . 51 ± 0 . 12  (  s t a t . ) ± 0 . 08 ( s y s t . )


   B c +


  R  (  J / 𝜓 )  
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   B c +


  J / 𝜓  𝜇 +


   B c +


   B c +


   m  m i s s 2 ）
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