
Matthew Maynes
Mississippi State University

CLAS Collaboration Meeting
June 26th, 2024

Update on RG-D Alignment and CT Analysis
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❖ RG-D Alignment

 Fall 2023 alignment 

 May 2024 alignment

❖ Preliminary RG-D CT Analysis

 Kinematics and cuts

 𝜋ା𝜋ି Invariant Mass

 Carbon Nuclear Transparency Results

❖ Summary & Outlook



Online Fall 2023 Alignment

 The first alignment of RG-D  was completed using a zero-
filed run, 18316

After the first alignment attempt, the calibration pre-sets 
had to be adjusted

 The DC calibration led to good results of the first alignment 
iteration

Only one more iteration was completed to obtain the fall 
2023 alignment constants
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Residuals Results

 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 ϑ bins

 Shift is with regard to known target 
position

Nominal First Iteration Second Iteration



DOCA

 The iteration of the alignment preformed in 
May 24 was done after the improvement of  
the DC calibration procedure and suite for 
zero-field runs 

 The improved DC calibration led to a nicely 
centered Distance Of Closest Approach in 
all superlayers, regions, and sectors

Look to Raffaella De Vita’s presentation: Look to Raffaella De Vita’s presentation: 
“Offline software: ongoing projects status”

And Daniel Carman’s presentation:
“Calcom Update”



 The increase of error bars 
prevent the yet to be 
understood region 3 (R3) 
pattern from biasing the 
alignment results

Small Error 
Bars

Large Error 
Bars

Effect of Uncertainty Changes



Comparison of various Alignment Iterations
Fall 2023 May 24 

3 ϑ bin
May 24 
4 ϑ bin



Fall 2023 May 24 w/ 3 ϑ bins

May 24 w/ 4 ϑ bins

Comparison of various Alignment Iterations



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

Look to yesterday’s Raffaella De Vita presentation: 
“Offline software: ongoing projects status”



Offline Beam Offset Calibration

 Tentative list of runs for the 
offline beam offset 
calibration, considering:
 shifts in the vertical 

position (y-direction) 
based on downstream 
beam position monitor

 Changes in beam current 
for various studies such 
as luminosity scans, etc.

 Preparing for the full 
calibration review once 
previous steps are done and 
Pass0v4 timeline is produced 



See Daniel Matamaros’ talk



Color Transparency Phenomenon
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Preliminary CT Analysis: Kinematic and cuts
• Study of exclusive, diffractive and incoherent 𝜌0 electroproduction off nuclei 
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Invariant Mass

With W and –t Cuts With W , –t, & z Cuts



z-Vertex Distributions for CuSn Target Configuration



LD2 , CxC, Cu, & Sn Invariant Mass Comparison

LD2
CxC
Cu
Sn



 𝜋ା𝜋ି mass distributions for various Q2 bins, and lc <= 1 fm

 A very preliminary fit using a simple Breit Wigner and 3-D polynomial function

Invariant Mass
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where,

 NC is the rho yield from target CxC

 ND is the rho yield from target LD2

 𝑡஽ = 5 cm is LD2 thickness

 𝑡஼ = 0.4 cm is CxC thickness

 𝜌஽ is the LD2 density 

 𝜌஼ is the C density

Carbon Nuclear Transparency Result

Nuclear transparency is extracted as



Summary & Outlook

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

 Perform background subtraction using our 𝜌0 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

 Identify various sources of systematic uncertainties related to our nuclear transparency results
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