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Numerical plots are 

preliminary



Motivation



A simple model to consider



Make some
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Detect the dark particle



This is like DIS



The cross section



After a change of variables



Define structure functions





The result



Parton model



A challenge



High energy picture



Space-time picture



Dipole model



Dueling pictures



Cross section in dipole model



Transverse structure function



Dipole wave function



Scattering probability



The logic of this



The saturation scale



Parameter choices



Result for scattering 
probability

-0.04 -0.03 -0.02 -0.01 0.00

-2.0

-1.5

-1.0

-0.5

Log10HbêRL

Lo
g 1
0HDê

RL
X HHKNloL



Multiply factors
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Integrand in the two models

-10

-9.75

-9.5

-9.25

-9

-8.75

-8.5

-8.25

-4.5 -4.0 -3.5 -3.0

-0.5

0.0

0.5

Log10@xD
Lo
g 1
0@Q2
D

Log10@rSATD
-9.5

-9.5

-9.25

-9

-8.75

-8.5

-8.25

-8

-7.75

-4.5 -4.0 -3.5 -3.0

-0.5

0.0

0.5

Log10@xD

Lo
g 1
0@Q2
D

Log10@rDISD



Bounds on DM coupling

0.0 0.5 1.0 1.5 2.0 2.5 3.0
-3.5

-3.4

-3.3

-3.2

-3.1

-3.0

Log10m @MeVD

Lo
g 1
0
g2

Q2>1 only

inc. 0.22 < Q2 < 1



Summary


