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% RG-D Alignment
» Fall 2023 alignment
» May 2024 alignment
¢ Preliminary RG-D CT Analysis
» Kinematics and cuts
» ntn” Invariant Mass

» Carbon Nuclear Transparency Results

% Summary & Outlook
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Residuals Results

Second Iteration

% The colorful dots on each line represent
the polar angle bins and the line on the
bottom shows the vertex shifts in tens
of microns

> Different symbols shows the 8 bins

» Shift is with regard to known target
position
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Effect of Uncertainty Changes

Small Error _ . Large Erro

% The increase of error bars | ash asf I
prevent the yet to be Bars | Bars _.—g-
understood region 3 (R3) [
pattern from biasing the 30] so

alignment results .
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Comparison of various Alignment lterations
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Comparison of various Alignment lterations
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Ongoing Geometry Debugging

% The third DC region suffers from a wiggly pattern due to
the mis-programmed wires shift:

» The shift of the reference wire was not included in the
alignment code

» Shifts due to the shape of wire feed-through holes were
also not included
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Offline Beam Offset Calibration

1 Position (2H01) Run# duration # of Events Current (nA) Torus State comments

+» Tentative list of runs for the : LD2 target
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RG-D Experiments

E12-06-106: Study of Color E12-06-106A (endorsed by PAC-48):

Transparency (CT) in Exclusive Vector Nuclear TMDs in CLAS12
Meson Electroproduction off Nuclei

Spokespeople: R. Dupré?, L. El Fassi®,
Spokespeople: W. Armstrong?, L. El Fassi®, Zein-Eddine Meziani', and Holly

K. Hafidit, M. Holtrop*, and B. Mustaphat Szumila-Vance® E i

!: Argonne National Lab (ANL) 2: IJCLAB, Orsay, France
*: Mississippi State U. (MSSate) 4: University of New-Hampshire (UNH)

5. Jefferson Lab
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Color Transparency Phenomenon

=y The CT signature is the increase of the
l=2v/(M? + Q) "7 medium “nuclear” transparency, T,, as a
X7 , function of the four-momentum transfer
< AL o squared, Q2. G,
i e T,= A G,
J , ,
Small size configuration, SSC, o, is the nuclear cross section
al Photon pY escapes interactions with ; -
the nucleus o, Is the free (nucleon) cross section
T, A
- Coherence length, [ : the lifetime of the q | Complete transparency
air. —_
P Sl Onset ,/ Glauber
- Formation time, [: the time evolution of SSC I
to an on-shell p° meson. . —
Q’ Q’
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Preliminary CT Analysis: Kinematic and cuts

* Study of exclusive, diffractive and incoherent p' electroproduction off nuclei
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mTn~ Invariant Mass

Without Cuts With W Cut
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z-Vertex Distributions for CuSn Target Configuration
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LD, , CxC, Cu, & Sn t*m~ Invariant Mass Comparison
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nTn~ Invariant Mass

\/ — . . . . .
** 71~ mass distributions for various Q? bins, and 1. <=1 fm

* A very preliminary fit using a simple Breit Wigner and 3-D polynomial function
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nTn~ Invariant Mass
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Carbon Nuclear Transparency Result

% Nuclear transparency is extracted as

<
-
p 0.85
T, = N; (tpXpp
A ™ P
Np \tcXpc 0.8
0.75

where,

» Nc is the rho yield from target CxC 0.7

.LIIIIIIIII]IIIIII'IIII'IIII|Illl|lllll|lll
B

» Npis the rho yield from target LD,  0.65

» tp =5 cm is LD, thickness 0.6 +

» tc=0.4 cm is CxC thickness 055 +

> pp is the LD, density »

» pc is the C density T T T T P T T
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Q? [GeV?]

<1
[STATE ) claSH




Summary & Outlook

* Finalize the detector alignment and calibration for the whole RG-D data sets

< Perform background subtraction using our p®event generator and the CLAS12 GEANT-4 simulation
package

% Extract the nuclear transparency results for the three nuclei, C, Cu, and Sn, after applying various cuts
and corrections

% Identity various sources of systematic uncertainties related to our nuclear transparency results

This work is supported in part by the US DOE award #: DE-FG02-07ER41528
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