LDRD Q1
LD2506
Gravitational Form Factor

Alexandre Camsonne
January 215t 2025
Q1 meeting



Progress report LDRD 2506

Milestones

* Fitting with Neural Network

) -

NN-25-1 Test the constrained NN fit on existing data including LQCD
constraint from 1st year (1 month)

NN-25-2 Request computing resources for the training of the NN (1
month)

NN-25-3 Training of the NN and extraction of the GFFs ( 5 months)
Optimization of parameters of Neural Network

NN-25-4 Generation of DDVCS and TCS pseudo data with PARTONS and
CLAS12 and SoLID Simulation ( 3 month

NN-25-5 Evaluation of the potential improvement on the GFF
extrack;cic))n when using DDVCS and TCS pseudo data at 11 and 22 GeV (1
months

NN-25-6 Publication of GFF fitting (2 months)

LQCD calculation of GFFs

LQCD-25-1: Calculation of the disconnected diagrams needed for the
isosinglet proton distributions (3 months)

LQCD-25-2: First calculation of isoscalar GFFs of the proton (9 months)

e Will submit paper on exclusive data database

in one or two months

Issues

LQCD data included in database but
only isovector contribution
from LQCD data contribution might be

—1

=
=

a2

small
* Delay ordering new computer
. _31

(might need to lower specs)

* Update on farm broke Gepard N 5 Hwmon
installation — need to reinstall missing § HandEwith DR
packages 00 01 02 03 04 05

—t [GeV?

0.6

Team :

Volker Burkert
David Richards
Melany Higuera
Herve Dutrieux
Daniel Lhersch

. 2
6
51 04
= 1 =
E 31 2 —2
Ll & No dispersion relation
21 —4 % — — —— Dispersion relation in NN
14 y" No dispersion relation
04 _6{ ¥ Dispersion relation in NN
T T T T T T T T T T T T
005 010 015 020 025 030 005 010 015 020 025 030
{=ap/(2—xp) E=ap/(2—xp)
1o = No dispersion relation = Ma dispersion relation
— = Dispersion relation in NN o — = Dispersion relation in NN
g | No dispersion relation 1 % Na dispersion relatian
K Dispersion relation in NN K Dispersion relation in NN
I
) I 6
(SR = S
g i
2 _ 2
: rp = 0.05 rg =01
0 0
T T T T T T T T T T
0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.5
—t —t
0 0
—2
44
g —
—84 5
—6
—104
7
-12

01 02

03
—t

04 05 01 02 03 a1 s
—t

Compton Form Factors and D terms extracted using 6 and 11 GeV CLAS data



Financia

Roughly on track

Mostly labor
about 9.5 KS a
month

10 KS for
computer

20 KS for travel to
conference (DIS
2025 and APS )
and collaboration

report

GRAVITATIONAL FORM FACTOR AND MECHANICAL PROPERTIES OF THE PROTON
A. CAMSONNE (LD2506)
WBS 1.03.LD.014 (Loaded $k)
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YTD Spending 9 75 85 0 0 0 0 0 0 0 0 0
== Pending 0 0 0 0 0 0 0 0 0 0 0 0
l===d Open Obligations 0 0 36 0 0 0 0 0 0 0 0 0
b=d Expenses 4 47 11 0 0 0 0 0 0 0 0 0
== Labor 4 28 38 0 0 0 0 0 0 0 0 0
s Funding 278 278 278 278 278 278 278 278 278 278 278 278
3-Mo Avg Projection
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