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14th Nov 2011:

 LHCb presents first evidence of CP violation in D decays.  

Δ𝐴CP ≡ 𝐴CP 𝐾+𝐾− − 𝐴CP 𝜋+𝜋−  = (−0.82 ±  0.21 ± 0.11)%

21st Mar 2019:
Δ𝐴CP = −15.4 ± 2.9 × 10−4 > 5𝜎

13th July 2022:
𝑎+−

𝐾𝐾 = 7.7 ± 5.7 × 10−4

𝑎+−
𝜋𝜋 = 23.2 ± 6.1 × 10−4

arXiv:1404.1266 [hep-ex] Belle:

𝑎00
𝜋𝜋 = −3 ± 64 × 10−4

𝐵+− = (1.454 ± 0.024) × 10−3     𝐵00 = 8.26 ±  0.25 10−4

𝐵+0 = (1.247 ± 0.033) × 10−3
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𝜆 = 0.22501 ± 0.00068 𝐴 = 0.826−0.015
+0.016

ҧ𝜌 = 1.591 ± 0.0091 ҧ𝜂 = 0.3523−0.0071
+0.0073

Smallest weak phase & most 

accurately determined phase
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𝑥1, 𝑦1, 𝑥2, 𝑦2 and 𝑙 that define the coordinates can be solved in 

terms of the five observables

𝑙2  can be solved up to a quadratic ambiguity using the 

expression for 𝐵+0
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Best fit values for (𝒑+−, 𝒕+−)
(4.74,5.40)(4.74,4.18)
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• Justifiable in SM to ignore electroweak penguins 𝑝𝐸𝑊 . 
• In the presence of NP, 𝑝𝐸𝑊 can be sizable. In such a case 

we cannot solve for all the parameters.

• Direct CP asymmetry measured in the 𝐷+ → 𝜋+𝜋0 mode  

𝑎+0 = 4.0 ± 8.0 × 10−3. 

• Since 𝐴+0 and ҧ𝐴+0 can differ maximum by 0.012 at 1𝜎, 

two triangles may not in principle share a common base.

• However, this difference is a small given the estimate of 

penguin contributions.

• To a very good approximation we can assume that 𝑝 

includes 𝑝𝐸𝑊 contributions if any in all our estimations.
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