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• High accuracy magnetic compass

• Method of a sharp imaging CT scan
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Roentgen (X-ray) technology since 1895
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Image of a body in 3D
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Image of a body in 3D
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Image of a body in 3D
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Radiation dose in a CT-scan
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• Computerized Tomography has 100M scans per year in the US
    
• Primary technology used for several industrial fields

• 20 thousand related US patents 

• Very large counting statistics is needed for a 3D object

• A new suggestion is a beam of polarized X-rays
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CT - large scale efforts



X-ray interaction is mainly Compton physics 
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X-rays



Compton physics at JLab: VCS, DVCS, WACS, Beam polarimetry
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Compton physics at JLab: VCS, DVCS, WACS, Beam polarimetry
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DVCS 



Physics: DVCS photon polarimetry
Gluon tomography in nucleons by �-polarimetry

Maxime Defurne

February 11, 2023

We propose to measure the degree of linear polarization of a photon produced by deeply virtual
Compton scattering, never considered but rich in terms of new information about the proton structure.
Indeed, the photon polarization is rigorously and straightforwardly related to the gluon transversity
GPDs, still completely unknown today.

1 From gluon transversity GPDs to �-polarization

1.1 A simple answer to: “Why �-polarization?”

In deeply virtual Compton scattering (DVCS), a highly virtual photon is absorbed by the nucleon
and the latter subsequently emits a high-energy real photon. At the partonic level, the process can
be described by the diagrams presented in Figure 1. The process can be described in terms of helicity
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Figure 1: The three leading-twist DVCS diagrams for all helicities of the virtual photon.

amplitudes Aµ⌫ being the amplitude of a virtual photon with helicity µ producing a real photon of
helicity ⌫. Three cases must be considered:

• Helicity-conserved amplitude A++: this is a leading-twist term. Both gluons and quarks are
contributing though diagram a) and b) of Figure 1. For symmetry reasons, A++ = A��
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Illustration of the photon scattering in a sideways X-ray 
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Compton scattering physics (from an electron)
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The Klein Nishina cross section:

Where,
hν0 : energy of incident photon.
hν : energy of the scattered photon.
ϕ : angle between the two polarization vectors
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Compton scattering physics
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Concept of a new method: remove second+ harmonics
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ALARA: As Low As Reasonably Achievable

• Polarized X-ray allows subtraction of the contributions 
from multiple scattering events 
• Reduce blur of the image -> see objects lower density/smaller size
• Reduce required statistics -> lower radiation dose
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Patent application: 2523(JSA) ID1540 27648_63968876 (1)
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