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The  JAM global analysis paradigm
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Multi-step strategy
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Strange suppression 
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● Strange PDF is one of the 
least constrained f_1 pdfs

● Different analyses have 
inferred different sizes of 
the strangeness 
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Large strange

Small strange

Small d_1

Large d_1

● LEP kaon data disfavors 
small s --> K fragmentation

● SIDIS data compensates 
large strange FF by 
suppressing strange PDF  
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Bottom line: 

Simultaneous analysis suggests a strong strange suppression, 
and differs from other global analyses using LHC data 10



APV
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If     is small then Apv on deuteron is 
highly sensitive to 
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1978 –> 2014
From currents to partons
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y dependence at JLab 20+ GeV

15



At LO in QCD we have

Parton level view…
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If we ignore s and c and 
use deuteron target
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JAM pdfs
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At this kinematics, F3 is very 
suppressed, so most of the 
action is from F1

JAM pdfs
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s, sb, c, cb = 0 
? ?
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If s,c=0 and u=d
But not all replicas go to the Bj limit 
–>  so s, sb are not zero

JAM pdfs
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● Do we really know strangeness at large x?  
● Apv has the potential to pin down strange quark PDF  
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A word on QED effects…
Liu, Melnitchouk, Qiu, Sato (‘20, `21)

QED 
resummation 
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Collinear LDFs 
and LFFs

Collinear PDFs Short distance 
hard part

Hybrid  QED+QCD factorization 
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perturbatively calculable if we 
neglect hadronic components

Collinear LDFs and LFFs
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0
0

0
0

Resummation of 
collinear logs

RGE
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LDFs peaks at the endpointEvolution effects
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Some examples from inclusive DIS

Inclusive DIS

Liu, Melnitchouk, Qiu, Sato (‘20, `21)

● QED “corrections” depend on the input hadronic tensor

● Not possible to construct model-independent QED RC corrections

● Need to include QED in global analysis 



Apv with QED effects
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W2 > 4 GeV2
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Quick simulation @ JLab 22 GeV

L=700 fb^-1 ->  40 uA, 30cm, 30 days and acceptance 8.4×10^-4 (From M. Dalton)



Quick simulation @ JLab 22 GeV
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L=15000 fb^-1 -> 40 uA, 30cm, 30 days and acceptance 0.018 (From M. Dalton)
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Another opportunity 
-> gluon polarization 
from SIDIS





Polarized jet data 
cannot discriminate 
between positive 
& negative solutions 



Polarized Jets



At LO,  all the flavors contributes including gluons!



● For 0.1<x<0.3 there, there is 
phase space with large 
transverse momentum 

SIDIS phase space
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Quick simulation @ JLab 22 GeV

L=86 fb^-1



Quick simulation @ JLab 22 GeV
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L=86 fb^-1
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Summary/Outlook
● Sea quark PDFs at large x are still 

elusive, especially in strange 
sector

● Apv offers important constraints 
especially at JLab 24 GeV, where 
QED effects are under control

● sin2θw constraints from Apv D 
require more precise knowledge of 
strange pdfs –>  simultaneous 
extraction paradigm is needed   

www.jlab.org/jam


