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Quark Energy Loss

u

A Quark moves through nuclear matter
and loses energy via different processes.

A Fundamental process within QCD,
directly connected to nuclear property.

A Measurement in cold nuclear matter provides baseline for elucidating
data of heawvyion collisions.

A Help to investigate nuclear dependence of AQ LINR RdzOU A 2y

A Can be ideally investigated with tiellYan Process.
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TheDrell-Yan Process
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TheDrell-Yan Process
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N @ :beam valence quark at high x very forward acceptance

A Energy loss of the incoming quark can be studied with
#.3 negligible final state interaction.



Quark Energy Loss in DY process

With energy los
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Measurements from E86MNMuSea
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E906 Acceptance

I p
0.9 ; Tog scale in z PlCl* Rl':b Rgb RE"}
08 f_ Nﬂ 1I4 __I IIIII|T| IIIIIIII| IIIIII|T| IIIII IIIIII|T| IIIIIIII| IIIIII|T| IIII-EI i IIIIII|T| IIIIIIII| IIIIII|T| II:-:JI 1I4
0.7 ; o ‘ K\o :}E 1.2 - ~ i : ] ?;EE; 11.2
06 | b"’Q ¢ M(Y) o L0 oo R TN oo "”‘ 1.0
s L@ 2 osE—= . 2 L A { 0.8
xg‘ 05 % 0(\ 'l—' TE — This wiogleTP<08 '_'_-_"_"_'_:_'_.'_'_.::'_'_ e . R ____-.-.'.? A .
wE\ N N 06 oS = E908F - 06
T Ay -+ HKNO7 (LO)
03 |- y- — EKPS E866 0.4
c . 02— nDS (LO) 0.2
0.2 E-MdAy — L
r IIIIIII_IJ IIIIIIII| IIIIIII,IJ IIIIIIII IIIIIII,IJ IIIIIIII| IIIIIILIJ IIIIIII IIIIII,IJ IIIIIIII| 1 11111
B 0.0 5 Sl ol 0.0
0.1 10* 100 107 100 10" 1070 107 107 107 107 107 10 1
07III‘IIII|IIII‘\III‘HII‘H\I‘H\Il\l\l‘l\\\ll\ll I I m
0 01 020304050607 0809 1
Pic2*
11 T T T T T T T T T T T T T T T T 1 1
- Fe/Be -
10} =~ — e e e e e - —+ 41.0
- : os | 1 {09
. Minimal shadowing | —\ _ |
: o 08 1 {08
With Xparger> 0.1 B | . _
< 07} 1+ 0.7
. Energy loss effect "o | . .
amplified Shadowing (EPSO8) T
3 - aaowing - _ 1
05 [ —— ELoss+Shadowing T M=4.5GeV 1 0.5
04} -+ 104

o1 02 03 04 05 OB 07 08 09 10 02 03 04 05 06 07 08 09 1.0

ib 7
F Picl* : K. JEskolaet al., arXiv. 0802.0139 Pic2* :H. Xing et al., Nuclear Physics A 879 (2012)



E906/5eaQueshat Fermilab

.

N ZA S

e e o Aimed atdimuonproduction in

Injector
120 GeV

.

ved
420
Liquid B, D,

@ and solid targets

Hodoscopearray & Drift
Chamber tracking stations 3



E906 Targets

<— Liquid H
<— Empty flask
<— Liquid B
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E906 Timeline
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Significant beam New St.1 chamber installed

quality improvement!

A Analyzable data starting from mitline, 2014
A Significant beam quality improvement in rAltecember, 2014

A New St.1 chamber installed in November, 2015.
U Acceptance increased at highey, ., and mass.

A Data taking will continue until this Summer.
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E906 Data & Results

Mass Spectrum well described by Monte Carlo
Good mass resolution, better than expected.
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Disagreement with E866 result at
highXTarget

Difference in <@ not expected

to cause significant difference
Studies of corrections underway
More highX,,data coming with
new D1

11



Fe/C W/C

Quark Energy Loss at E906
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Summary

A Quark energy loss can be ideally measured in E906
A Current result shows trend of suppressiorR at highxge,,

A Other E906 measurements:

- Sea quark distribution
- EMC effect

- Angular distribution of dimuons
- JIn production, andy 2 NB X

A Expecting results with higher statistics soon!
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