"#$9%8&" ()& *"+*,+-$.&*/+0$%*
1).23)/4 B47.&"*"+
8)9):';'&'$%+)&+&<$+=!8

Zachary Sweger
University of California, Davis

Supported in part by

CALIFORNIA EIC =
CONSORTIUM il BERKELEY LAB

Bringing Science Solutions to the World

UCDAVIS

UNIVERSITY OF CALIFORNIA

Zachary Sweger 7/25/2022 EICUG Early Career Workshop 2022 1



"#$%" &' ()*! #,"--./0)1&2'3#HA52-

UCDAVIS

UNIVERSITY OF CALIFORNIA

Before After
IHSUR" (HEFEIG(HHUR, Y. I HSNE(HENRIO(HHU&, electron beam p/A beam
oty W @ ® @ @ #SHENwS 108 Y6() %6+ $-
wws 0 2 @ @ 628%"8")7()"H#$%"&'()182'3#452-
Production | Forward Production

!
!
p |

M M

meson |
1
, /.\ /
p p p p
t-channel

Time flow

I"#$%& (P& " #)*$"*+,*-%". (1$&"#*0%"1*,2#.34)$21*52%8&2'43)6* 7 3#A4&2#8*9:&44;*<&*9T7 &4 4&21*2# .* 2%=;6*>? @*
7"%A)B"-*2$*C$"#=":%""A*D#&53%)&$= |

baryonic

baryon

resonance

M I

u-channel

s-channel

Zachary Sweger 7/25/2022

I-channel: low Mandelstam !, high "
Momentum transfer from target is small
VM is produced in backwards (e'-going) direction
Proton in forward direction
I Proton rapidity only slightly modified

I Backwards Production

"-channel: low Mandelstam ", high !
Momentum transfer from target is large
VM produced in forwards (p-going) direction
Proton in backwards direction

I Proton shifted many units in rapidity
Similarities with stopping in heavy ion collisions
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Backward-Angle (u-channel) Production at an Electron-Ion Collider

Daniel Cebra and Zachary Sweger
University of California, Davis

Xin Dong, Yuanjing Ji, and Spencer R. Klein
Lawrence Berkeley National Laboratory Berkeley CA
(Dated: June 27, 2022)

In backward photoproduction of mesons, the produced vector meson takes most of the struck
nucleon momentum. The nucleon loses most of its momentum, and so is shifted several units of
rapidity. Thus the Mandelstam u is small, while the squared momentum transfer ¢ is typically large,
near the kinematic limit. In a collider geometry, backward production transfers the struck baryon
by many units of rapidity, in a striking similarity to baryon stopping. We explore this similarity,
and point out the similarities between the Regge theories used to model baryon stopping with those
that are used for backward production.

We then explore how backward production can be explored at higher energies than are available
at fixed target experiments, by studying production at an electron-ion collider. We calculate the
expected ep cross sections and rates, finding that the rate for backward w production is about
1/300 that of forward ws. We discuss the kinematics of backward production and consider the
detector requirements for experimental study. We demonstrate that an experiment at the proposed
U.S. Electron-Ion Collider will have the capability to detect backward-production events and may
provide a test for models of stopping in high-energy ep collisions including the baryon-junction
model.


https://link.aps.org/doi/10.1103/PhysRevC.106.015204

Q22$5-:)62&%"&'R)!"#$%"&' ()NAI9

W$$)%5'(.*-+1%'F"7)-"/'A,1--$* /E

| W(FA' *"&&'&S,-."I & H" T J1-$H15"-L"™ "[-* 1 4+-." QU2 L1 L/#'11, HL1*#

| Z1HLI*#'W(FA'.&'#.22.,+%- I BRES-'SR)$*.7$/-&'1$,1+8&% .&'-""&"2-:"+-
715'1$'#5-$,-11%$'+&./E'2"*L1*#', 1%"*. 7$-*5'1-' J6F

A.7+%1-./E'H./$71-.,&'715'1$'&-*1. E3-2"*L1*#Y'"#$%./E'-3%',*"&&'&S,-."'L.%%'I$'
7"*$',31%%%/E./E

UNIVERSITY OF CALIFORNIA

) forward DVCS )f ) backward DVCS #
)f
# i #9
$ $f $ $f
Zachary Sweger 7/25/2022

EICUG Early Career Workshop 2022 14



12-#/3(52-()"-")S34/22%

| 2%.((&0#-&."*'&-&($"#.$HP%EHGIHH2. (#,-D')/&#)*'#*(9&"'$.(9, (+#)3#-&2%.(,"-"#
,(N0/&9#,(#1.";)(#"$)DD, (+F

2.257.'9"#| D")9*2%$,)(#'&4*,'&"#3.8)'7.'9#&08&2%")-.+(&$,2#2.0)',-&$":#.(9#7,00#
0,580:#D")",$,J&#KLH#2.0)',-&$":#. BRQH¥RES

2.257.'9"# T D")9*2$,)(#'&4*,'&"#3.8)'7.'9#2%.'+&9FD.'$,208#$'.25, (+#.(9#7,00#-)"$#
0,5&0:#D',)",$,J&#?U#$'.25, (+#";"$& MPEIMER &S

VEH %) 00H () TH-)I8HS)7.'9"#" +0.$, (+#$%&" 8H&I&(S"#,(HGHHG#3'.-&7)'5
GIH#7,00#.00) 7#*"#$)#- . 5&#()/&0#1.257 'O "#LSHWH2') "#"82$,) (#-&."*' &-&($"

X))\ 5 #() 7#,"#9&/&0)D, (+#-)9&0"#3) #3%,"#3)#,(3)-#&YD&',-&($.0#9&" ,+ (#.(9#.""&™
3&.",1,0,%;



"H#$%8&' V&*(+&' () +&#, -5, .($/

Q&3&*+* %R@/('6,3G*(@



