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SeaQuest

• Study Drell-Yan to measure sea quark content of 
proton.  

• Started data taking this year. 

• 1018 POT ~ 35 ab-1 in ~2 years of parasitic run. 

• ECAL upgrade possible within the year.
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Production from Protons

γ

+ Drell-Yan at higher masses

mA’ ≲ 100 MeV mA’ ≲ 1 GeV

G. Krnjaic



Production from Protons
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Displaced Electrons at SeaQuest
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1018 - 1020 POT + decay + geometric acceptance



SeaQuest Reach
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SeaQuest Projections
-e+ eγ → /Aγ → ηI - 

-µ+µ γ → /Aγ → ηII - 
-e+ e→/III - Proton Brem, A

-µ+µ →/IV - Proton Brem, A

SeaQuest Reach

S. Gardner et al., arXiv:1509.00050

Assuming small bending, p
z

is roughly constant. Hence, we have the set of conditions
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For prompt muons, we take �x/�z = 1/(18.5� 5) and �p
t

= 2.9 GeV. As a representative benchmark, we
use p

z

' 25 GeV, as mentioned above. This leads to
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which is in very good agreement with the cuts quoted from the SeaQuest collaboration in Eq. 8.
Analogously, for displaced electrons, we use the same set of equations as above, with the representative

values �x/�z = 1/(18.5� 12), �p
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= 0.4, which gives
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5 Incorporating Cuts the Right Way

Let’s derive how to properly weight and count events, in the case that there is a geometric and decay region
acceptance.

The likelihood that a long-lived particle, of width � boost � velocity v and mass m, decays inside of a
region located at (`, `+ d`) (v
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Assume that the geometric acceptance depends on where a particle decays, `, and the open decay region is
given by ` 2 (`
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, `
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). Also assume that a monte carlo sample gives you N
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events. We will sum over
all lengths in the open decay region, weighted by the exponential and summing over events that pass the
geometric acceptance. This “total e�ciency” is given by
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where i is summing over Monte Carlo events that pass the `-dependent geometric cut, p
`i

is the momentum
of the decaying particle along the ` (⌘ z) direction, and in the equality, ` has been discretized in a one-
dimensional lattice of spacing �`. In the case that the geometric acceptance is independent of the decay
length, `, this equation can rewritten as
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where the average is over the events that pass the `�independent geometric cut, and N
geom. criteria

is the
number of events that pass this cut. N

tot

is the total number of events simulated.
In the case of searches for light scalars sourced by muons from ⇡± decays, we generalize the discussion

in 1701.07437. We write the total number of events as
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Displaced Muons at SeaQuest
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M. Pospelov et al. 
arXiv:1701.07437

minimal model for (g-2)μ

 S = leptophilic scalar



SeaQuest Reach

1020 POT + decay + geometric acceptance
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