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•  Barriers	  to	  higher	  Q2	  

•  The	  SuperBigbite	  Spectrometer	  (SBS)	  
•  Wide	  aperture	  dipole	  
•  Flexible	  high-‐rate	  detector	  packages	  

•  The	  SBS	  Suite	  of	  Experiments	  
•  Further	  into	  the	  Future	  
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Nucleon Elastic Cross Sections

M / jµJ
µ

Q

2

jµ = eū(k
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Nucleon Elastic Cross Sections, Misc
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Doubling electron energy, E, helps, but…!
!
Cross section decreases by factor of 16 when doubling Q2 and E!
 
Need to maximize luminosity and acceptance!
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SIDIS Sivers and Collins

Single-spin terms
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SIDIS Sivers and Collins
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Ŝ

T

· (p̂ ⇥ k̂) = (cos�
S

t̂ + sin�
S

n̂) · (�ˆ̀⇥ (cos�t̂ + sin�n̂)

= sin�
h

cos�
S

� cos�sin�
s

= sin(�� �
S

)

GEM

n̂ = k̂ ⇥ k̂

0/|k̂ ⇥ k̂

0|
q̂ = k̂ � k̂

0/|k̂ � k̂

0|
t̂ = n̂ ⇥ q̂

For target polarization ~
P , beam helicity asymmetry is:

A = � 2
p

⌧(⌧+1) tan(✓/2)G
E

G

M

(G
E

)2+(G
M

)2(⌧+2⌧(1+⌧) tan2(✓/2))
~
P · t̂�

2⌧
p

1+⌧+(1+⌧)2tan2(✓/2)tan(✓/2)(Gn

M

)2

(G
E

)2+(G
M

)2(⌧+2⌧(1+⌧) tan2(✓/2))
~
P · q̂

With target polarization P along t̂

A? = � 2
p

⌧(⌧+1) tan(✓/2)G
E

/G
M

(G
E

/G
M

)2+(⌧+2⌧(1+⌧) tan2(✓/2))

GEM

n̂ = k̂ ⇥ k̂

0/|k̂ ⇥ k̂

0|
q̂ = k̂ � k̂

0/|k̂ � k̂

0|
t̂ = n̂ ⇥ q̂

For target polarization ~
P , beam helicity asymmetry is:

A = � 2
p

⌧(⌧+1) tan(✓/2)G
E

G

M

(G
E

)2+(G
M

)2(⌧+2⌧(1+⌧) tan2(✓/2))
~
P · t̂�

2⌧
p

1+⌧+(1+⌧)2tan2(✓/2)tan(✓/2)(Gn

M

)2

(G
E

)2+(G
M

)2(⌧+2⌧(1+⌧) tan2(✓/2))
~
P · q̂

With target polarization P along t̂

A? = � 2
p

⌧(⌧+1) tan(✓/2)G
E

/G
M

(G
E

/G
M

)2+(⌧+2⌧(1+⌧) tan2(✓/2))

SIDIS Sivers and Collins

Single-spin terms

p̂ = �ˆ̀ = proton momentum direction

Ŝ
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SIDIS Sivers

Must integrate over struck-quark perpendicular momentum
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•! Sivers effect: a left-right asymmetry in the transverse 
momentum distribution of unpolarized quarks in a 
transversely polarized nucleon 

A. Prokudin 
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<I:$ UV=X$ Neutron Electric FF!
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<A:$ UN=X$ Neutron Magnetic FF!
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i=V$ Semi-Inclusive single-spin asymmetry!

pU:$ g=V$ Neutron Spin A1n in valence region!

!98%$ N$ Tagged Deep Inelastic Scattering!
Meson component of the nucleon!
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<I:$ UV=X$ Neutron Electric FF!
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<A:$ UN=X$ Neutron Magnetic FF!
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i=V$ Semi-Inclusive single-spin asymmetry!

pU:$ g=V$ Neutron Spin A1n in valence region!

!98%$ N$ Tagged Deep Inelastic Scattering!
Meson component of the nucleon!
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TDIS

Pion cloud contribution to nucleon structure function

k? : transverse momentum of ⇡
z : fraction of nucleon momentum carried by ⇡
x

0 : fraction of ⇡ momentum carried by parton
x = zx
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Soft nucleons detected in RTPC 

Tags “pions” 

n)X and d(e, e pp)

Soft nucleons detected in RTPC 

g$~$FC$~$Ug$<#RC$
U$~$BC$~$N$<#RC$
V=X$~$G$~$V=C$
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Nucleon Elastic Cross Sections at 40�
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