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• If B anomalies are NP signals, where else should we see something?
• What can Belle II and LHCb measure?

We want to analyze possible measurements complementary to B anomalies:

Disclaimer:

LHCb update on  and  consolidates the picture in ,RK Bs → μμ b → sll

• The aficionados of the workshop won’t find big news with respect to last year:  

but  drives the size of most of the signatures considered here. RD(*)

Intro



The experiments

Near term goal: 0.5–1 ab–1 
over the next two years. 

3+6 fb–1 on tape. 

5 ab–1 ~2024 
50 ab–1 2031

300 fb–1 ~2037

Belle II

LHCb
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• These steps are complementary, not unidirectional.

• At each step we can investigate connections with other observables.

The theory tools

• Strength of connections can vary a lot (more or less dependent on theory 
assumptions).

We work in a bottom-up approach:
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Where to go from b → sμμ?

Assume there is NP in   (and electrons are SM-like)b → sμμ

LNP =
4GFp

2
V ⇤
tbVts

↵

4⇡
[C9(s̄L�µbL)(µ̄�µµ) + C10(s̄L�µbL)(µ̄�µ�5µ)]

<latexit sha1_base64="q5E1CeAYCvdINbQZ5V/kxKJZhw8="></latexit>

∼ 10−5 GF

We want to explore the flavor structure of this interaction:

b → dμμ

b → sττ

b → sτμ
b → sνν

…in quark space:

…in lepton space: expected NP effect depends heavily 
on whether we add  RD(*)

(almost) indifferent to RD(*)



pollution from long distance effects < 10% in large  regionsq2
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b → dμμ

b → sℓℓ
b → dℓℓ

=
b → sℓℓ
b → dℓℓ

SM

≈
|Vtd |2

|Vts |2 ≈ 10−2

In NP models with a min. broken  symmetry (motivated by ) , 
  and  are connected:

U(2)q ΔF = 2
b → s b → d

R⇡[q
2
min, q

2
max] =

R q2max

q2min
dq2 dB

dq2 (B
+ ! ⇡+µ+µ�)

R q2max

q2min
dq2 dB

dq2 (B
+ ! ⇡+e+e�)

,

<latexit sha1_base64="c+xMQ9aXFZBAeXACLqVpvHQQTvU="></latexit>

U(2)
⇡ R(⇤)

K ⌘ B(B ! Kµµ)

B(B ! Kee)

<latexit sha1_base64="BgooKtKIwxC9RWixC07Znf1dEvk="></latexit>

It’s  clean:
[Bordone, CC, König, Isidori, 2101.11626]

(modulo phase 
space)

We can test LFU in  via b → d

B → πμμ

Bd → μμ

A priori, no “obvious” relation between NP in  and .b → s b → d



Aside from the updated  
(let’s not forget this excellent work) 

LHCb:    
[LHCb, JHEP10(2015)034] 

According to the upgrade note, 
LHCb needs 300 fb–1 to be able to 
form 

Bd → μμ

B → πμμ

Rπ

A beautiful peak  
(but now 6 years old)

Sam’s rough and unofficial number puts Belle II at ~300  events in 50 
ab–1… looks like we could measure that ratio too… 

B → πℓℓ

Experimental b → dμμ

https://doi.org/10.1007/JHEP10(2015)034
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Explaining both sets of anomalies: a recap

B anomalies fit nicely together in the SMEFT.

ℒ =
C(3)

ℓq

Λ2
(ℓ̄γμτaℓ)(q̄γμτaq) +

C(1)
ℓq

Λ2
(ℓ̄γμℓ)(q̄γμq)

Minimal setup
 (NP coupled to LH fields only)

 Cμ
9 = − Cμ

10
i   solution to  VL b → cτν

[see talk by Peter and Quim]

  via RGE mixingΔCU
9
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Explaining both sets of anomalies: a recap

B anomalies fit nicely together in the SMEFT.

ℒ =
C(3)

ℓq

Λ2
(ℓ̄γμτaℓ)(q̄γμτaq) +

C(1)
ℓq

Λ2
(ℓ̄γμℓ)(q̄γμq)

Minimal setup
 (NP coupled to LH fields only)

 Cμ
9 = − Cμ

10
i   solution to  VL b → cτν i  /   solution to  VL + SR SL, T b → cτν

scalar/tensor contributions also possible
(NP coupled also to RH fermions)

+
Cℓedq

Λ2
(ℓ̄d)(ēq)

+
C(1)

ℓequ

Λ2
(ℓ̄e)σ2(q̄u) +

C(3)
ℓequ

Λ2
(ℓ̄σμνe)σ2(q̄σμνu)

or

[see talk by Peter and Quim]

  via RGE mixingΔCU
9
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Explaining both sets of anomalies: a recap

B anomalies fit nicely together in the SMEFT.

ℒ =
C(3)

ℓq

Λ2
(ℓ̄γμτaℓ)(q̄γμτaq) +

C(1)
ℓq

Λ2
(ℓ̄γμℓ)(q̄γμq)

Minimal setup
 (NP coupled to LH fields only)

 Cμ
9 = − Cμ

10
i   solution to  VL b → cτν i  /   solution to  VL + SR SL, T b → cτν

scalar/tensor contributions also possible
(NP coupled also to RH fermions)

+
Cℓedq

Λ2
(ℓ̄d)(ēq)

+
C(1)

ℓequ

Λ2
(ℓ̄e)σ2(q̄u) +

C(3)
ℓequ

Λ2
(ℓ̄σμνe)σ2(q̄σμνu)

or

Leptoquarks are the best candidates
(no 4-lepton and 4-quark processes at tree level)

S1 + S3U1 ⇠ (3, 1)2/3

<latexit sha1_base64="JSypS421TxHcaUA7TUtmM6Um0IY=">AAACCHicbVDLTgJBEJzFF+Jrfdy8TCQmmBjcBYweiV48YuICCZDN7NDghNlHZnpNcMMP+BVe9eTNePUvPPgvLrgHFetUqepOV5cXSaHRsj6M3MLi0vJKfrWwtr6xuWVu7zR1GCsODg9lqNoe0yBFAA4KlNCOFDDfk9DyRpdTv3UHSoswuMFxBD2fDQMxEJxhKrnmnuPatKuFT0vVY/vITSon1YlrFq2yNQOdJ3ZGiiRDwzU/u/2Qxz4EyCXTumNbEfYSplBwCZNCN9YQMT5iQ+ikNGA+6F4ySz+hh7FmGNIIFBWSzkT4uZEwX+ux76WTPsNb/debiv95nRgH571EBFGMEPDpIRQSZoc0VyKtBWhfKEBk0+RARUA5UwwRlKCM81SM054KaR/23+/nSbNStmvl0+tasX6RNZMn++SAlIhNzkidXJEGcQgn9+SRPJFn48F4MV6Nt+/RnJHt7JJfMN6/APHzl5Y=</latexit>

Three possibilities: (S3 + R2)

[see talk by Peter and Quim]

[far too many 
papers to be cited]

  via RGE mixingΔCU
9
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b → sττ

• With the NC anomaly only there’s no reason to expect sizable NP in  .b → sττ

[(*)Exception: R2 + S3]

How much?

 invarianceSU(2)L <latexit sha1_base64="W4DEaGB7rZXq31w4sZtEh9tB5s0=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCRAyNwywIa9vcvunIZciL/CVis7Y+tvsfC/eJwUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/fqNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Hc0jrATwEDLvhRAqdRq38rBkMCY8KFbLLllNwNfJN6MlNgM1W7xq90LRRygJqHA2pbnRtRJwJAUCieFdmwxAjGCAbZSqiFA20myyBN+FFugkEdouFQ8E/H3RgKBtePATycDoKGd96bif14rpv5FJ5E6igm1mB4iqTA7ZIWRaRfIe9IgEUyTI5eaCzBAhEZyECIV47ScQtqHN//9IqmflL2zsntzWqpczprJswN2yI6Zx85ZhV2zKqsxwUL2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgFfupX2</latexit>)
<latexit sha1_base64="W4DEaGB7rZXq31w4sZtEh9tB5s0=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCRAyNwywIa9vcvunIZciL/CVis7Y+tvsfC/eJwUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/fqNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Hc0jrATwEDLvhRAqdRq38rBkMCY8KFbLLllNwNfJN6MlNgM1W7xq90LRRygJqHA2pbnRtRJwJAUCieFdmwxAjGCAbZSqiFA20myyBN+FFugkEdouFQ8E/H3RgKBtePATycDoKGd96bif14rpv5FJ5E6igm1mB4iqTA7ZIWRaRfIe9IgEUyTI5eaCzBAhEZyECIV47ScQtqHN//9IqmflL2zsntzWqpczprJswN2yI6Zx85ZhV2zKqsxwUL2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgFfupX2</latexit>)  and  enhanced over the SM. B → Kττ Bs → ττ

• If we add  ,  has(*) to be large:RD(*) b → sττ [see e.g. Crivellin et al. 1703.09226]
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b → sττ

• With the NC anomaly only there’s no reason to expect sizable NP in  .b → sττ

[(*)Exception: R2 + S3]

B(Bs ! ⌧⌧)

B(Bs ! ⌧⌧)SM
⇡ B(B ! K⌧⌧)

B(B ! K⌧⌧)SM
⇡ 1⇥ 102

<latexit sha1_base64="nw0Be2FQ0p321CO8k8tOgrFjxkM="></latexit>

[Gherardi, Marzocca, Venturini 2008.09548]

How much?

 invarianceSU(2)L <latexit sha1_base64="W4DEaGB7rZXq31w4sZtEh9tB5s0=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCRAyNwywIa9vcvunIZciL/CVis7Y+tvsfC/eJwUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/fqNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Hc0jrATwEDLvhRAqdRq38rBkMCY8KFbLLllNwNfJN6MlNgM1W7xq90LRRygJqHA2pbnRtRJwJAUCieFdmwxAjGCAbZSqiFA20myyBN+FFugkEdouFQ8E/H3RgKBtePATycDoKGd96bif14rpv5FJ5E6igm1mB4iqTA7ZIWRaRfIe9IgEUyTI5eaCzBAhEZyECIV47ScQtqHN//9IqmflL2zsntzWqpczprJswN2yI6Zx85ZhV2zKqsxwUL2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgFfupX2</latexit>)
<latexit sha1_base64="W4DEaGB7rZXq31w4sZtEh9tB5s0=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCRAyNwywIa9vcvunIZciL/CVis7Y+tvsfC/eJwUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/fqNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Hc0jrATwEDLvhRAqdRq38rBkMCY8KFbLLllNwNfJN6MlNgM1W7xq90LRRygJqHA2pbnRtRJwJAUCieFdmwxAjGCAbZSqiFA20myyBN+FFugkEdouFQ8E/H3RgKBtePATycDoKGd96bif14rpv5FJ5E6igm1mB4iqTA7ZIWRaRfIe9IgEUyTI5eaCzBAhEZyECIV47ScQtqHN//9IqmflL2zsntzWqpczprJswN2yI6Zx85ZhV2zKqsxwUL2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgFfupX2</latexit>)  and  enhanced over the SM. B → Kττ Bs → ττ

• If we add  ,  has(*) to be large:RD(*) b → sττ [see e.g. Crivellin et al. 1703.09226]
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• With the NC anomaly only there’s no reason to expect sizable NP in  .b → sττ

[(*)Exception: R2 + S3]

B(Bs ! ⌧⌧)
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B(B ! K⌧⌧)SM
⇡ 1⇥ 102

<latexit sha1_base64="nw0Be2FQ0p321CO8k8tOgrFjxkM="></latexit>

How much?

 invarianceSU(2)L <latexit sha1_base64="W4DEaGB7rZXq31w4sZtEh9tB5s0=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCRAyNwywIa9vcvunIZciL/CVis7Y+tvsfC/eJwUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/fqNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Hc0jrATwEDLvhRAqdRq38rBkMCY8KFbLLllNwNfJN6MlNgM1W7xq90LRRygJqHA2pbnRtRJwJAUCieFdmwxAjGCAbZSqiFA20myyBN+FFugkEdouFQ8E/H3RgKBtePATycDoKGd96bif14rpv5FJ5E6igm1mB4iqTA7ZIWRaRfIe9IgEUyTI5eaCzBAhEZyECIV47ScQtqHN//9IqmflL2zsntzWqpczprJswN2yI6Zx85ZhV2zKqsxwUL2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgFfupX2</latexit>)
<latexit sha1_base64="W4DEaGB7rZXq31w4sZtEh9tB5s0=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCRAyNwywIa9vcvunIZciL/CVis7Y+tvsfC/eJwUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/fqNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Hc0jrATwEDLvhRAqdRq38rBkMCY8KFbLLllNwNfJN6MlNgM1W7xq90LRRygJqHA2pbnRtRJwJAUCieFdmwxAjGCAbZSqiFA20myyBN+FFugkEdouFQ8E/H3RgKBtePATycDoKGd96bif14rpv5FJ5E6igm1mB4iqTA7ZIWRaRfIe9IgEUyTI5eaCzBAhEZyECIV47ScQtqHN//9IqmflL2zsntzWqpczprJswN2yI6Zx85ZhV2zKqsxwUL2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgFfupX2</latexit>)  and  enhanced over the SM. B → Kττ Bs → ττ

• If we add  ,  has(*) to be large:RD(*) b → sττ [see e.g. Crivellin et al. 1703.09226; 
Capdevila et al. 1712.01919]

B(Bs ! ⌧⌧)

B(Bs ! ⌧⌧)SM
⇡ B(B ! K⌧⌧)

B(B ! K⌧⌧)SM
⇡ 1� 2⇥ 103

<latexit sha1_base64="zhpQ7RT8jHWsPiFgmbfK7kDRzpk="></latexit>

U1

[CC, Fuentes-Martin, Faroughy, 
Isidori, Neubert, 2101.11626]
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● Experimentally preferred the 3-prong-3-
prong topology: take a hit from tau 
branching fraction. 

Why are ditaus limits so weak?
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τ
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K
π

Di taus from a B decay: not trivial experimentally. 
For either of us. 

● LHCb : two neutrinos. 

● Experimentally preferred the 3-prong-3-
prong topology: take a hit from tau 
branching fraction. 

● Belle II could maybe do 3x1-prong at the 
cost of one extra neutrino. 

The  can help by providing the B decay 
vertex at the cost of an extra track and 

.

K*

K* → Kπ

Why are ditaus limits so weak?



Only BaBar has published:   
[Babar, PRL.118.031802] 
  

Belle II can soon reach  
 (ab–1). 

[Belle II, PTEP(2019)123C01]

ℬ(B → Kττ) < 2 × 10−3

εtag ∼ 0.1 %

10−4

Data 
Background model 
Signal model (arb. scaled)

Experimental B → Kττ

• Enthusiasm in Belle II given predicted enhancements. 
• Rumors from LHCb too? Yes, Kostas we were listening to the  seminar. 
• Nothing  is ready yet. You have to imagine behind-the-scenes fun.

RK

Experimentalists have noticed your papers! 

https://doi.org/10.1103/PhysRevLett.118.031802
https://dx.doi.org/10.1093/ptep/ptz106


Belle II for sure plans a run at . But this will not happen soon. No Belle II ’s 
for some time. Belle II: ~10–4 w/ 5 ab–1.

Υ(5S) Bs

+ the other 6 fb–1 ?  
Pretty please.

 ℬ(Bs → ττ) < 7 × 10−3

LHCb rules the game.  
[LHCb, PRL.118.251802]

via 3prong-3prong (so they have 
the di-vertex) but that means the  
branching fraction also gives a hit.

τ

Experimental Bs → ττ

http://dx.doi.org/10.1103/PhysRevLett.118.251802
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: low-energy projections for the b → sττ U1

LHCb (300 fb-1) and Belle II (50 fb-1) will almost exclude the  (LH + RH) (or 
see one!),

U1
 (LH) will be still alive and kicking!U1

[CC, Fuentes-Martin, Faroughy, 
Isidori, Neubert, 2101.11626]
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High-pT bounds from pp → ττ

The same interaction can be probed in di-tau tails at the LHC.

<latexit sha1_base64="W4DEaGB7rZXq31w4sZtEh9tB5s0=">AAAB/XicbVA9TwJBEN3DL8Qv1NJmIzGxIndGoyXRxhKNfCRAyNwywIa9vcvunIZciL/CVis7Y+tvsfC/eJwUCr7q5b2ZzJvnR0pact1PJ7e0vLK6ll8vbGxube8Ud/fqNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Hc0jrATwEDLvhRAqdRq38rBkMCY8KFbLLllNwNfJN6MlNgM1W7xq90LRRygJqHA2pbnRtRJwJAUCieFdmwxAjGCAbZSqiFA20myyBN+FFugkEdouFQ8E/H3RgKBtePATycDoKGd96bif14rpv5FJ5E6igm1mB4iqTA7ZIWRaRfIe9IgEUyTI5eaCzBAhEZyECIV47ScQtqHN//9IqmflL2zsntzWqpczprJswN2yI6Zx85ZhV2zKqsxwUL2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgFfupX2</latexit>)
 (LH)U1

Generally stronger than low-E bounds!

Any change in  will alter these conclusions significantly.R(*)
D

Two more remarks:
Models for  only yield similar enhancements in  ,  and R(*)

D B → Kττ Bs → ττ pp → ττ .

•  solution is completely falsifiable at HL-LHC 
(or we will find a !)
U1

U1

• same for ,R2 + S3

• still space left for S1 + S3

[CC, Fuentes-Martin, Faroughy, 
Isidori, Neubert, 2101.11626]

[Faroughy, Greljio, Kamenik, 
1609.07138; Fuentes-Martin 

et al. 2003.12421]
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Lepton Flavour Violation in  and  decaysb → sτμ τ

large  LFV 

   ( , )  

    decays ( )

τ/μ
b → sτμ Bs → τμ B → Kτμ

τ τ → μϕ, τ → μγ

 both CC and NC anomalies are there ↔



S1 + S3

20

[Gherardi, Marzocca, Venturini 2008.09548]

U1

B(Bs ! ⌧µ) ⇡ B(B ! K⌧µ) ⇡ 10�7 � 10�6

<latexit sha1_base64="In8Wcdo6f61wOeX3qhTIcxHuClQ="></latexit>

B(⌧ ! µ�) ⇡ 10�10 � 10�8

<latexit sha1_base64="3NL+d2NZFTf0olnjXQYa94gjHYA="></latexit>

Lepton Flavour Violation in  and  decaysb → sτμ τ

[CC, Fuentes-Martin, Faroughy, Isidori, Neubert, 2101.11626]
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Lepton Flavour Violation in  and  decaysb → sτμ τ

U1

B(Bs ! ⌧µ) ⇡ 1⇥ 10�5

<latexit sha1_base64="iB8QP2OVwVMXoFBQ7aYp08wqsWo="></latexit>

B(B ! K⌧µ) ⇡ 1⇥ 10�6

<latexit sha1_base64="BRRH+PWKbsm/DK6cYzmHurKleMg="></latexit>

B(⌧ ! µ�) ⇡ 1⇥ 10�8

<latexit sha1_base64="7KV3eFxYHOetrU2/FERLvfLJ+ag="></latexit>

B(Bs ! ⌧µ) ⇡ B(B ! K⌧µ) ⇡ 10�7 � 10�6

<latexit sha1_base64="In8Wcdo6f61wOeX3qhTIcxHuClQ="></latexit>

B(⌧ ! µ�) ⇡ 10�10 � 10�8

<latexit sha1_base64="3NL+d2NZFTf0olnjXQYa94gjHYA="></latexit>

U1

[CC, Fuentes-Martin, Faroughy, Isidori, Neubert, 2101.11626]



“Easier” than  for both because only one neutrino (and fewer soft tracks). 
Similarly some excitement in Belle II.

ττ

LHCb already have  
(cool tagging with )B*s2 → BK

[LHCb,JHEP06(2020)129 ]

Only just miss out on “worlds best 
BaBar:

ℬ(B → Kμ−τ+) < 3.9 ⋅ 10−5

ℬ(B → Kμ−τ+) < 2.8 ⋅ 10−5

Experimental B → Kτμ



Thrust of the rest of the event (excl. µγ)

simulation

Belle II is also a tau factory! 
Another “free” benefit of  machine. ee

Belle & BaBar published: 

ℬ(τ → μγ) < 4 × 10−8

 
[Babar, PRL104(2010)021802] 
[Belle, Phys.Lett.B666(2008)]

 
Belle II can improve by a 
factor ~2 c.f. Belle per ab–1. 
[Belle II, PTEP(2019)123C01] 

Experimental  τ → μγ, τ → μϕ

σ(ee → Υ(4S)) = 1.11 nb
σ(ee → cc) = 1.3 nb
σ(ee → ττ) = 0.92 nb

https://doi.org/10.1103/PhysRevLett.104.021802
https://doi.org/10.1016/j.physletb.2008.06.056
https://dx.doi.org/10.1093/ptep/ptz106
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 LFV: low-energy projections for the τ/μ U1

[CC, Fuentes-Martin, Faroughy, Isidori, Neubert, 2101.11626]

LHCb (300 fb-1) and Belle II (50 fb-1) will exclude the  (LH + RH) (or see 
something!),

U1
 (LH) will still be in good shape!U1
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B → Kνν
One of the toughest constraints for model building. All combined solutions enhance it.
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R2 + S3

[Bečirević et al., 
1806.05689]
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Experimental B → Kνν

It’s cool. 
Both tagged and untagged. 

I will not spoil Sally’s talk here.  
(she actually worked on it so you can ask her all of 
your tough questions)

 (LH + RH)U1

 (LH)U1 (LH)S1 + S3

 (LH + RH)S1 + S3
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Conclusions

(+ possibly  LFV - not discussed here)μ/e

[(*) on top of observables in  and ]b → sμμ b → cτν

b → sμμ b → dμμ

 &  RD(*) b → sμμ large   and  b → sττ pp → ττ
large  LFV in  and  decaysτ/μ b → sτμ τ
  is sizably enhancedB → Kνν

(or  only)RD(*)

corroborating measurements* B anomalies

 &  RD(*) b → sμμ
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If you want us to give a more interesting talk next, please update !  
                              [CMS bailed us at Moriond, and LHCb are missing the 6 fb-1…]

RD /RD*
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1.  update! . Belle II demonstrator untagged . 
Flavour physics is cool again. 

2. Incremental update to some  LFV searches at Belle I.  
Belle II starts to make  measurements. 

3. LHCb finishes analysing Run2 data. 
● Wishlist , , , … 

4. Belle II collects enough data to say something in B physics (~ab–1) 
5. LHC startup 

● CMS & ATLAS high-PT 
● LHCb updates (?) 

6. Belle II approaches 50 ab–1 and delivers on all of its promises.

RK (g − 2)μ B → Kνν

τ
τ

Rϕ Bs → τμ B → πμμ Bs → ττ

(Rough) experimental time-ordering

Intermediate projections?
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How is Belle II doing right now?

https://confluence.desy.de/display/BI/Belle+II+Luminosity

For more details: see Sally’s talk on Thursday.

https://confluence.desy.de/display/BI/Belle+II+Luminosity


 

 

• Collision energy known →  boost to CM. 
• Full event contained. 
• Good at missing energy and neutrals  

(γ, KS0, KL0, π0, v, vv).

ee → Υ(4S) → BB

s = 2 7 × 4 GeV = 10.58 GeV
 

 

• Collision energy not known precisely. 
• Abs. luminosity not known precisely*. 
• Significantly more data. 
• Access to Bs, Bc, Λb ….

pp → bb + X

s = 7 + 7 TeV

Belle II LHCb

The experiments



“So when can Belle II confirm RK?”

You are making us spoil Sally’s talk. 
Belle has analysed the full dataset (RK and RK*). 
Safe answer: 20 ab–1 to get to the same size error bars. 
Unsafe answer: ~5 ish years.
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Experimental  and τ → μγ τ → μϕ



5 ab–1 ~2024 
50 ab–1 2031

Schedule changes quite often.  
Probably not sensible to keep showing them (or talking in terms of years).

Belle II schedule (updated)


