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The EMC Effect

* First seen by the European Muon

Collaboration (EMC)

« Assumed that the ratio of two nuclear targets

would be unity + Fermi smearing

* Intended to use this “property” as a check of

luminosity

« When checking this, a stark deviation that

couldn’t be explained by luminosity was seen

» Kicked off many studies to better

characterize this behavior

* The "strength” of the EMC effect is

typically described as the slope of the

data in the region 0.3<x<0.7
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XEM2 Experiments
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Q2 (GeV?)

Experimental Landscape
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Jgﬁggon Lab
Current Status

« 3 students graduated so far
» Abishek Karki
Casey Morean
Cameron Cotton
«  Who’s next?

« 1 Publication from commissioning data

A. Karki et al. First Measurement of the EMC Effect
in 1°B and 11B. Phys. Rev. C (2023).

 Lots of analysis underway
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Commissioning Run Publication!
 First study of EMC effect in Boron 10 and 11 .
 Data recorded with SHMS at 21° with three :

momentum settings (3.3, 4.1, and 5.0 GeV)

« Carbon and Beryllium have approximately 20
smaller effect than previous measurements
* No clear cause at the moment

*  More data coming from production run

«  Beryllium difference at low x may be due to reduced radiated
quasi-elastic tail contributions

A. Karki et al. First Measurement of the EMC
Effect in 1°B and 11B. Phys. Rev. C (2023).
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Jefferson Lab
First Production Data Thesis!
: : N . 1.8
« Dr. Cameron Cotton — University of Virginia
«  First Measurement of the Isospin-Dependence of Nuclear 16 23.2Th
Structure Functions at 12 GeV Jefferson Lab 4 o
Ca Sn
« HMS data at 20° 14 | Tiia g ¢ Ay
« 0.18<x<1 9Be® 11 s $'Ni o\0
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Plots

Aluminum-27 EMC Ratios
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Plots

Calcium-48 EMC Ratios
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Plots

Nickel-64 EMC Ratios
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Ttanium-48 EMC Ratios
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A-Dependence of the EMC Effect
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A PRELIMINARY look at .

Isospin dependence Isospin Dependence of EMC Siopes
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Jefferson Lab

Investigating Target Funny Business




J;ﬁggon Lab

He3 runs in HMS

lelium 3 Target Leaking

« Early after the second target ladder was 0957

installed, a leak was discovered in the 3He 0.90 1
target

0.85 A

* Around half of the target thickness was lost

« Abhyuday (UTK) has been hard at work to

characterize the target thickness over time

* A non-negligible fraction of our data was taken while the
target was actively leaking
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« Will lead to a time-dependent target thickness correction

»  Will require an additional systematic uncertainty to account 5800 5825 5850 R587N5 b5900 5925 5950 5975
for this correction un Number

Plot courtesy of Abhyuday Sharda (UTK)
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Lithium-6 — Hole-y Target! Run 19427
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Lithium-6 — Hole-y Target! Aun 20401
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Lithium-6 — Hole-y Target!

Je on Lab

Run 20401
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- . Run 19014
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Run 19014

But why is the Tin gone? s
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QUESTIONS?
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