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d𝜎PbPb(𝑦)

d𝑦
= 𝑁γ 𝑦 𝜎γPb 𝑦 + 𝑁γ −𝑦 𝜎γPb(−𝑦)
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• At mid rapidity 

• Both contributions are same
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• At mid rapidity 

• Both contributions are same

• At forward rapidity

• Contributions are different

Low 𝒙 gluonsHigh 𝑬 photonHigh 𝒙 gluonsLow 𝑬 photon

d𝜎PbPb(𝑦)

d𝑦
= 𝑁γ 𝑦 𝜎γPb 𝑦 + 𝑁γ −𝑦 𝜎γPb(−𝑦)

Photon flux
Photon-target 

cross section
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~ 60%: 𝒙 = 𝟎. 𝟕 ⋅ 𝟏𝟎−𝟐

~ 40%: 𝒙 = 𝟓. 𝟏 ⋅ 𝟏𝟎−𝟓
~ 95%: 𝒙 = 𝟑. 𝟑 ⋅ 𝟏𝟎−𝟐

~   5%: 𝒙 = 𝟏. 𝟏 ⋅ 𝟏𝟎−𝟓

ALICE. arXiv:1904.06272.



26.9.2019Tomáš Herman Extraction of photonuclear cross section
8

• There are both contributions 

• Two unknown variables

• One equation

𝜎0N0N = 𝑛0N0N(+𝑦) 𝜎γPb +𝑦 + 𝑛0N0N(−𝑦) 𝜎γPb(−𝑦)

Computed Measured
Unknown cross 

sections

} Can‘t be distinguished
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• Possible solution!

• This can be measured and used to differentiate the high 𝑥 and low 𝑥 contribution!

• Independent soft electromagnetic 

interactions

• Excitation of the outgoing lead ion

• Emits forward neutrons upon 

de-excitation
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• There are both contributions 

• Two unknown variables

• Two equations

𝜎0N0N = 𝑛0N0N(+𝑦) 𝜎γPb +𝑦 + 𝑛0N0N(−𝑦) 𝜎γPb(−𝑦)

𝜎0NXN = 𝑛0NXN(+𝑦) 𝜎γPb +𝑦 + 𝑛0NXN(−𝑦) 𝜎γPb(−𝑦)

Computed Measured
Exctracted cross 

sections

✓} Can be distinguished
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d𝜎PbPb(𝑦)

d𝑦
= 𝑁γ 𝑦 𝜎γPb 𝑦 + 𝑁γ −𝑦 𝜎γPb(−𝑦)
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• Correct inputs

• Correct outputs

• + 10% error all inputs

• +10% error all outputs

• - 10% error all inputs

• - 10% error all outputs
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• Inputs

• 0n0n: +5% error

• Xn0n: -5% error

• XnXn: 0% error

• Outputs

• Some close some all over the place…

• We need to be careful
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