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Pump specifications (LASERIX)

Energy ≈ 2.5 Joules

Duration ≈ 50 fs

Waist @ focus ≈ 5 μm

 Ipump  2  1020 W/cm2

𝛿𝜃𝑦  0.13 𝑝𝑟𝑎𝑑

𝛿𝑛𝑄𝐸𝐷  3 × 10−13

→ optical nonlinearity in vacuum
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0
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M(E,B) =  (E,B).H

ξ−1 =
45me

4c5

4α2ℏ3
≅ 3 × 1029 J/m3

P = 𝜉𝜖0
2 2 𝐸2 − 𝑐2𝐵2 𝑬+ 7𝑐2 𝑬.𝑩 𝑩

M = -𝜉𝜖0
2𝑐2 2 𝐸2 − 𝑐2𝐵2 𝑩− 7 𝑬.𝑩 𝑬

Nonlinear interaction between EM-fields
via 𝑒−/𝑒+pairs in QED vacuum 

The DeLLight Project: Slowing down the light in vacuum with 
intense laser pulses

Ali Aras1, Adrien E. Kraych1, François Couchot1, Xavier Sarazin1

1. IJCLab, Université Paris-Saclay, CNRS/IN2P3, 91405 Orsay, France



The DeLLight Project: Slowing down the light in vacuum with 
intense laser pulses

Ali Aras1, Adrien E. Kraych1, François Couchot1, Xavier Sarazin1

1. IJCLab, Université Paris-Saclay, CNRS/IN2P3, 91405 Orsay, France

BR1 BR2Interference

〈𝑦𝑆𝑖𝑔
𝑃 〉𝐼𝑠𝑖𝑔

𝑃

𝜹𝒚 = 𝑓 × 𝛿𝜃

Δ𝑦 = 2.7 nm ×
𝐸(𝐽𝑜𝑢𝑙𝑒) × 𝑓(𝑚)

)𝑤0
2 +𝑊0

2 (μm
3/2

× Τℱ 10−5
∆𝑦 ~ 15 pm

Spatial resolution 𝜎𝑦 = 15 nm

ON-OFF @ 5 Hz

1 sigma sensitivity within 

~ 4 days with LASERIX

Amplification by a Sagnac interferometer


