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What is the Odderon?

•Odderon is a rightmost singularity 𝑗𝕆 𝑡 of the C-odd 
part of the scattering amplitude 𝑇− 𝑗, 𝑡 in complex j-
plane with 𝑗𝕆(0) ≤ 1.

•Odderon is a Regge-pole trajectory 𝛼𝕆 𝑡 of negative 
signature with the intercept much higher than that of 
the 𝜔 − Reggeon. Intercepts 𝛼𝕆(0) > 1 are admitted. 
Unitarity implies that  𝛼𝕆 ≤ 𝛼ℙ.



In which processes can one hope 
to detect the Odderon?

• Standard :
∆𝜎 ҧ𝑝𝑝/𝑝𝑝 𝑑𝜎 ∕ 𝑑𝑡 ҧ𝑝𝑝− Τ𝑑𝜎 𝑑𝑡𝑝𝑝 = 4𝑅𝑒𝑇+

∗𝑇−

• Exclusive central diffraction:

𝝓,𝝎,𝕆

ℙ𝕆

𝜸 C-even state

(A,Z)

𝒑

(V.A. Khoze et al.)

Τ, 𝑱 𝝍,…



Theory on the Odderon Intercept

𝒋𝕆(𝟎) > 𝟏  

𝒋𝕆(𝟎) < 𝟏 

𝒋𝕆(𝟎) = 𝟏 

pQCD

−𝟏 ≤ 𝜶𝕆(𝟎) ≤ 𝟎.𝟒𝟒  𝑳𝒂𝒕𝒕𝒊𝒄𝒆 𝑸𝑪𝑫,  

𝒏𝒐𝒏 𝒑𝒆𝒓𝒕𝒖𝒓𝒃𝒂𝒕𝒊𝒗𝒆 𝑸𝑪𝑫 𝑴𝒐𝒅𝒆𝒍𝒔 



Do we really see the Odderon in the TOTEM 2017 data?

z
y

x

- t

r

𝒪(10-2 mb/GeV2)

+ Different ways of the CNI treatment 

From Kenneth Oesterberg’s talk of 28/11/18



• Early variant (till 2017 inclusively): 

𝑻− 𝒋, 𝒕 =
𝜷−(𝒋, 𝒕)

(𝒋 − 𝟏)𝟐−𝑹−
𝟐 𝒕

• The problem:

• Modification (since 2018):

𝑻− 𝒋, 𝒕 =
𝒄𝒐𝒔(

𝝅𝒋
𝟐
)𝜷−(𝒋, 𝒕)

[(𝒋 − 𝟏)𝟐−𝑹−
𝟐 𝒕)]𝟑/𝟐

• A puzzle ?:     

𝑻− 𝒋 = 𝟏 , 𝒕 = −
𝝅

𝑹−
𝟐
𝜷− 𝟏, 𝒕 𝜹(𝒕)



From Kenneth Oesterberg’s talk of 28/11/18

Donnachie-Landshoff:
𝒅𝝈

𝒅𝒕𝒑𝒑
−𝒕 ≥ 𝟐. 𝟓 𝑮𝒆𝑽𝟐 = 𝒄𝒐𝒏𝒔𝒕



𝑾𝒐𝒓𝒍𝒅𝑴𝒂𝒓𝒌𝒆𝒕: 𝑶𝒑𝒕𝒊𝒐𝒏𝒔 𝒇𝒐𝒓 𝝆

𝑳.𝑫𝒖𝒓𝒂𝒏𝒅 & 𝑷.𝑯𝒖: 𝝆(𝟖) = 𝟎. 𝟏𝟑𝟏,𝝆(𝟏𝟑) = 𝟎. 𝟏𝟐𝟔  

𝑺.𝑷𝒂𝒄𝒆𝒕𝒕𝒊 𝒆𝒕 𝒂𝒍. : 𝝆(𝟖) = 𝟎. 𝟏𝟑𝟔,𝝆(𝟏𝟑) = 𝟎. 𝟏𝟑𝟒  

𝑶. 𝑺𝒆𝒍𝒚𝒖𝒈𝒊𝒏 & 𝑱.−𝑹. 𝑪𝒖𝒅𝒆𝒍𝒍. : 𝝆(𝟖) = 𝟎. 𝟏𝟑𝟔,𝝆(𝟏𝟑) = 𝟎. 𝟏𝟑𝟒  

𝑽.𝑲𝒉𝒐𝒛𝒆 𝒆𝒕 𝒂𝒍. : 𝝆(𝟖) = 𝟎. 𝟏𝟏𝟐,𝝆(𝟏𝟑) = 𝟎. 𝟏𝟎𝟗  

𝑩.𝑵𝒊𝒄𝒐𝒍𝒆𝒔𝒄𝒖&𝑬.𝑴𝒂𝒓𝒕𝒚𝒏𝒐𝒗: 𝝆(𝟖) = 𝟎.𝟏𝟎𝟔, 𝝆(𝟏𝟑) = 𝟎. 𝟎𝟗𝟖  



Quasi Stationarity at –t ≈ 0.21 GeV2 ?



Quasi stationary point: bad news from 2.76 TeV


