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Motivation of R measurement

𝑅 =
𝜎(𝑒−𝑒+ → ℎ𝑎𝑑𝑟𝑜𝑛𝑠)

𝜎(𝑒−𝑒+ → 𝜇−𝜇+)
≈

R(s) is used to determine:
• 𝛼𝑠 𝑠
• (𝑔𝜇 − 2)/2

• 𝛼 (𝑀𝑍
2)

• 𝑚𝑞
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Predictions
Naive quark model:

𝑅0 𝑠 =
𝜎 𝑒−𝑒+ → ℎ𝑎𝑑𝑟𝑜𝑛𝑠

𝜎 𝑒−𝑒+ → 𝜇−𝜇+
= 𝑁𝑐෍𝑒𝑞
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At energy  3.77 ≤ 𝑠 ≤ 10.58 GeV (u, d, s, c) : 𝑅0 ≈ Τ10
3

pQCD in 3-loops:    𝑅 𝑠 = 𝑅0 𝑠 1 + 𝐶1
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At 𝑛𝑓 = 4 ∶ 𝐶1 = 1, 𝐶2 = 1.525, 𝐶3 = −11.686 , 𝐶4 = -89.822
P. A. Baikov et al. Nucl. And Part. Phys. Proceed. 261-262 (2015)
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At 𝑛𝑓 = 4 ∶ 𝛽0 = 2.083, 𝑏1 = −1.540 , 𝑏2 = 3.048, 𝑏3 = 179.558; 𝐿 = 𝑙𝑛
𝑠

Λ2

Chetyrkin, Kniehl, Steinhauser, Nucl. Phys. B 510 (1998) 61
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R measurements 

KEDR 
experiment
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R measurement between 1.8 and 3.8 GeV 

at KEDR -1 

𝑠, GeV Npoints න𝑳𝒅𝒕, 𝒑𝒃−𝟏 Unc., % Ref.

1.84 – 3.05 13 0.66 ≤ 3.9 total

(≈2.4 syst.)

V.V. Anashin. Phys.Lett. B 770 

(2017) 174

3.08 – 3.72 9 2.7 ≤ 2.6 total

(≈1.9 syst.)

V.V. Anashin. Phys.Lett. B 788 

(2019) 42
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https://www.sciencedirect.com/science/article/pii/S0370269317303477
https://www.sciencedirect.com/science/article/pii/S0370269317303477
https://www.sciencedirect.com/science/article/pii/S0370269318308505
https://www.sciencedirect.com/science/article/pii/S0370269318308505


Systematic uncertainties (KEDR)
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Systematic uncertainties (BES3)
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BES3 results
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R measurement between 1.8 and 3.8 GeV at KEDR - 2 

V.V. Anashin. Phys.Lett. B 770 (2017) 174

V.V. Anashin. Phys.Lett. B 788 (2019) 42

M. Ablikim et al. (BESIII)
Phys. Rev. Lett. 128, 062004
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https://www.sciencedirect.com/science/article/pii/S0370269317303477
https://www.sciencedirect.com/science/article/pii/S0370269318308505


R measurement at BESIII
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Data analyzed:
2.23 – 3.67 GeV
10 energy points
~110 pb-1

M. Ablikim et al. (BESIII)
Phys. Rev. Lett. 128, 062004

Data available:
21 energy points
2.00 – 3.08 GeV
~ 550 pb-1

3.85 – 4.59 GeV
104 energy points
~ 800 pb-1
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R measurements
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R measurements
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and VEPP-6
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