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Photon-Photon Scattering at CALA

• Head-on collision of two pulses
• double pulse

• Retro-reflector

• Signal photons in beam shadow
• Collection optic in forward direction

• Expected numbers
• Laser pulses 25J, 30fs each

• Photons signal (in 30fs) = 𝒪 3

• Photons rest gas (in ~100s fs?) = 𝒪 10 − 100

• Photons static background (in 0.5ns) = 𝒪 1000 − 10000
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CALA Setup
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• Components installed except retro-flecting spherical mirror

•→ can measure expected background, but not real signal
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Noise Contributions

• Static scatter from parts
• exclude by arrival time

• suppress by blocking paths

• check for imaging paths

• Diffraction
• no issue so far

• Scattering from residual gas
• close in origin and arrival time

• investigated HV „cleaner“
• can be used as particle monitor

Camera
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24.06.2023
FIRST ATLAS LIGHT

13.07.2023
FIRST SHADOW LIGHT

08.01.2024
Order of Sphere

05.07.2024
FIRST DOUBLE SHADOW 

Exp
27.02.2025

DOUBLE SHADOW Exp



Summary

• Photon-photon scattering setup at CALA
• Background measurements encouraging
• first double pulse collision experiments possible soon

• Short-term goals
• improve detection (polarization flip, sensitivity, forward+backward

direction)
• rest gas particle detection

• Mid-term goals
• investigate 2𝜔 option

• Long-term goals
• investigate third beam
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Backup
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Residual gas

• Neutral: Rayleigh scattering
• Not significant

• Ionized: Thomson scattering off electron
• Ionization potentials ≪ 1020𝑊/𝑐𝑚2

• Ionization volume > 𝑐𝑚3

• → studied in detail

• Nonlinear 𝜒(3)→ localized to focus
volume, density reduced as we will see
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Residual gas

• Single beam, 𝜃𝑜𝑏𝑠 = 90°

• < 200𝑚𝐽, 24𝑓𝑠

• 10−5 → 1𝑚𝑏𝑎𝑟
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