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OVERVIEW

= New simulation production of eD collisions
= Updated cross section from corresponding simulation

= Updated TDIS in eD framework
= Fixed reduced cross section calculation and pole removal with help from Alex
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NEW SIMULATION PRODUCTION

» Generated in BeAGLE

= Standard post-processing for simulation campaign
= BrEGLE to HepMC conversion

= Afterburner
= Generate HepMC trees

= Main simulation production:
= 20M events of eD 10x130 GeV?
= 10M of en and 10M of ep

= 10M total (6M+5M) submitted for official simulation campaign

= Test production for framework validation:
» 2M events of eD 18x110 GeV?

= Same energy as in original paper & jentsch, z.Tu, C. Weiss:
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VARIABLES

= Scattered electron

2
" QZ = _qz = _(pe,beam - pe,scat)
QZ
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" Xnucleon —

» Kinematic variables

. _ Pd q
Y Pa'Pebeam
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= Light-cone momentum fraction:

I 2y 2(Ep+Pzp)
P = pt Eq+Dzd

= Proton transfer momentum

"Prp = \/pyg,p + pjzz,p
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= Fine structure constant
1
" Uem = 137

= Luminosity and cross section

- L _ Nevents
it —
Otot

= mb = 2.568 GeV~?2

= Results from paper: A Jentsch, Z. Tu, C. Weiss:

" Otot — 4‘5 . 10_5mb

= Ot = 3.538-10"*mb (en)
= Ot = 3.707 - 10~*mb (ep)

= Test sample (18x110 GeV?):
\_ " Otot = 3.869 - 10~*mb (en)

("« For new simulation production (10x130 GeV?): \

02/09/2026 @


https://doi.org/10.1103/PhysRevC.104.065205
https://doi.org/10.1103/PhysRevC.104.065205
https://doi.org/10.1103/PhysRevC.104.065205
https://doi.org/10.1103/PhysRevC.104.065205
https://doi.org/10.1103/PhysRevC.104.065205
https://doi.org/10.1103/PhysRevC.104.065205
https://doi.org/10.1103/PhysRevC.104.065205

DEUTERON REDUCED CROSS SECTION

= Differential cross section on d can be written in terms of deuteron reduced cross (0y¢4 ¢)
section and photon flux:

d(Pe/ . da dp2}
= dog = Flux(x,Q%) X 0,004 X ddeZ? [2(2m)3] 10(—:% do,

» Scattered electron

= Spectator proton + struck deuteron

= Photon flux:  Photon flus
2 a2 2 Y
(e g7) = gl = et
= Deuteron reduced cross section 2 A .]gtrrlt;iﬁ;i' T, C. Weiss:
" Ored,d = F;x ddeZ(d(ijil/Zn)dr‘p’Where de = [2(2r)3] 7! %@ d¢p C.Weiss and W. Cosymn:

= Measured reduced cross section (integrated over d¢,)

= Full azimuthal coverage for electron

_ _ (2.568 Q%x [4(2m)3]ay dN
Ured,d - (Lint ) ZHagm[1+(1—y)2] Aap AXAQZAP%’pZTC = (A¢el/2ﬂ) = 27'[/27'[ =1
- Ax, AQ? Ap7,, Aa, are bin widths = Full azimuthal coverage for spectator

= Ap, =21
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POLE EXTRAPOLATION METHOD

" Orogn = Ored,d(x.0%) = Deuteron spectral function
red,n 3 R
2@m2ISalppr.ap)ipote] - Sd(p'pT» “’p)[pOle] =( 2 4+ 2)2
bprTar

B = Position of pole
= 0reqn at the pole corresponds to a free n

2
; . . = 2 — 2 _ 2 — ﬂ
- pgT — —a?% which means negative (unphysical) pgT af = mf — ap(2 — ap) 2

= Extrapolation done for a, =1
= Residue of spectral function

= Solution is to experimentally measure 0,4, as a function of pgT * R =afmyl?(2 - a,)
for small positive values and extrapolate to the pole = T2 =0.007885 GeV
= We are using DIS on bound n to extract F, of free n

= Same measurement can be done for p
= Cross check with proton F, extracted with traditional method

= Can be used to select optimal deuteron spectral function

A.Jentsch, Z. Tu, C. Weiss:

M. Strikman and C. Weiss:
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TAGGED PROTON — BeAGLE

—=—True MC 0.99 <0, <1.01 BeAGLE

= (top) Deuteron reduced cross section il - <0 <avoo g;*pe
in BeAGLE calculated using tagged - Tt
protons | 1
= (left) My, (right) From paper © o T i % T ﬁ
= (bottom) Neutron reduced cross : i 1 W i

section in BeAGLE calculated using 3
tagged protons o
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= (left) M}r, (%'1ght) From paper s .
= Red point is extrapolated to pole 045 0080<x<0200 oD 16x110GaV:
= 28 < QF < 34 GeV* T+d—oX+p'
e Tagged proton
= Same kinematic bin 035 J +
0.3— ) L
= Same collision energy fost LT L 4]
- 18x110 GeV? o2 i j» i
0.15 1 ‘ LI
= 2M events 01 | L
0.05_—
0 G004 o080 %tglgév‘m?éoloi 6008 6:008 001

= Results appear consistent
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REDUCED CROSS SECTION V. x,, ;

= Comparison of the neutron reduced cross section from paper and for my framework

= Collision energy: 18x110 GeV?

= Results seem to be reasonably consistent with available statistics in the new simulation

= New: Multiple bins in xp;
= Same binning as original paper

’ eD 18 x 110 Ge\? BeAGLE
| o Method. | (integration) | Y d—2X* P ]0.99 < o, < 1.01
* Method. Il (pole extrapolation) | | tagged proton event-by-event pole removal
®
R ® ®
c ® ®
®
- 0.5 ® = -
oL * * * &
® o ® 2 ®
® R ®
®
Q% =19 GeV? [ Q% =25 GeV? [1Q% = 31 GeV?
O_lllllll 1 o1l 1 1 _lllllll 1 Loov ol 1 1 I_Illllll 1 L el 1 11
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% k % ) X
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0.7/

0.99 <, < 1.01 BeAGLE

eD 18x110 GeV?
+d-oX+p'
Tagged proton

28 < Q° < 34 GeV?
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REDUCED CROSS SECTION V. x,, ;

= Comparison of the neutron reduced cross section from paper and for my framework
= Collision energy: 18x110 GeV?

= Results seem to be reasonably consistent with available statistics in the new simulation

= New: Multiple bins in xp;
= Same binning as original paper
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10" L

/-event pole removal

1 1 Illlll

1

Xn
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TAGGED PROTON — BeAGLE

NEW RESULTS

= (left) Deuteron reduced cross section : o OQUG ° df °-“5;‘ o OODG = df
in BeAGLE calculated using tagged - AR 02:_ Tagaed proton
protons B 3

= (right) Neutron reduced cross section D++ﬂ °j_:
in BeAGLE calculated using tagged i T st
protons 3 N *:‘_%7 - ot + B

= Showing plots for: i T L T
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= Fixed a;, and xp;
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THGGED PROTON — BeAGLE (NEW RESULTS

= (left) Deuteron reduced cross section
in BeAGLE calculated using tagged
protons

= (right) Neutron reduced cross section
in BeAGLE calculated using tagged
protons

= Showing plots for:
= Fixed a),, and x;;
= Different Q? binsin 0 < Q? < 100 GeV?

= New simulation sample
= 20M events
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REDUCED CROSS SECTION V3. x),; (NEW RESULTS)

i

E 0.99 <@, < 1.01 BeAGLE - 0.99 < 0o, < 1.01 BeAGLE
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REDUCED CROSS SECTION V3. x),; (NEW RESULTS)

i
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SUMMARY AND OUTLOOK

= TDIS framework in eD now verified using true MC simulation in BeAGLE
= Tagged proton only for now

= Updated cross section values corresponding to different simulations

= Added x;; binning to framework

= Outlook:
= Update true MC tagged neutron framework

= Update RC framework
= Ongoing — production of new large simulation sample in official ePIC campaign
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