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ASYMMETRIES IN CHARGED CURRENT DIS °
ACCESS NEW FLAVOR COMBINATIONS.

a, b: kinematics factors

F1W-, FsW-: unpolarized
structure functions

P(a) = Au(z) + Ad(z) + Ac(z) + As(x)

—Au(z) + Ad(x) — Ac(x) + As(x)
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PARITY VIOLATING ASYMMETRIES ACCESS '’
INTERFERENCE STRUCTURE FUNCTIONS.

Polarized electrons, unpolarized hadrons:




INTERFERENCE STRUCTURE FUNCTIONS °
ACCESS NEW FLAVOR COMBINATIONS.

Polarized electrons, unpolarized hadrons:
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Polarized hadrons, unpolarized electrons:
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e AN"for 10 GeV x 100 GeV
s Contribution from g'”
v Contribution from 95z

® 10GeV x100 GeV




—a— EIC e-D: 10 GeV x 50 GeV/u

Qweak(first [
(first) —=— EIC e-D: 10 GeV x 125 GeV/u

—a— EIC e-D: 15 GeV x 50 GeV/u

*—— EICe-D: 15 GeV x 125 GeV/u

- EICe-D: 20 GeV x 125 GeV/u
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Js = 90 GeV
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The Electron-lon Collider will:

= Constrain nucleon structure functions and separate
quark flavor contributions to the nucleon spin using
deep inelastic scattering meditated by y, W, and Z,

= Measure the Standard Model weak mixing angle in a
new kinematics range, and

= Potentially improve experimental limits for electron-
to-tau charged lepton flavor violation in search of
Physics Beyond the Standard Model.

0.6 062 064 0.66

010 020 050 1.00
z

1
J-Au(x,Qz) dx
0.05






ADDITIONAL SLIDES
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current polarized DIS data:
O CERN ADESY ¢JLab OSLAC

current polarized BNL-RHIC pp data:
e PHENIX n° 4 STAR l-jet ¥ W bosons

projected CC DIS data:
m Vs =141 GeV
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E - TAU LFV AT EIC
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Limits in experimental searches for LFV(1,3) are
significantly worse than those for LFV(1,2).

Some BSM models specifically allow and enhance
LFV(1,3) over LFV(1,2), for example:

® Minimal Super-symmetric Seesaw model.
J. Ellis et al, Phys. Rev. D66 115013 (2002)

® SU(5) GUT with leptoquarks.

l. Dorsner et al., Nucl. Phys. B723 53 (2005); P. Fileviez Perez et al., Nucl. Phys. B819 139 (2009)

Study by Gonderinger & Musolf (2010): EIC with 10 fb-
e-p at /s = 90 GeV could improve leptoquark limits.

® Assumes 100% detector and analysis efficiencies.
M. Gonderinger & M. Ramsey Musolf, JHEP 1011 (045) (2010); D. Boer et al., arXiv:1108.1713

It is a great feasibility study to test an EIC detector with.

21






B " /C-SPHEN )

Bl Solenoid B Flux return
Bl Electromagnetic calorimeter
Bl Hadron calorimeter

Bl Central tracking

Forward tracking
Bl Particle ID
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FULL GEANT4 DETECTOR -
SIMULATION.

B HCAL: Fe+
T {.rhh-i M M
iy scintillator

(0.1 x0.1)

" HCAL: Stainless
steel + scintillator
(0.1 x0.1)

ECAL: W +
scintillating fibre
(0.025 x 0.025)

Continuous readout TPC
3-layer MAPS vertex detector



EIC-SPHENIX: SELECTION OF .
TAU CANDIDATE JETS (GEANTA4).

]
CC DIS
BACKGROUND
O |

-1 < PSEUDO RAPIDITY < 1




EIC-SPHENIX: OBSERVABLES TO ~
IDENTIFY TAU JETS (GEANTA4).

2 4, 6 8 10
jet invariant mass (GeV)



SEPARATING LEPTOQUARK EVENTS °
FROM STANDARD MODEL BACKGROUND.

|V||_Q = 200 GeV, /111 — )»31 — 03, \/S = 100 GeV

meiss at 10x250 GeV. LQ Hadronic Channel

arXiv:1108.1713

80 100 120 140 A1<§0 188

miss-T jet

Analysis efficiencies (Mg >> |/s): 4-20% (ZEUS) iesavs wooa "
3_13% (H1) H1, Eur. Phys. J. C 52,

833-847 (2007)



