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DDVCS Experiment Setup

Front and back layers of scintillator

Calorimeter

Hodoscope

Trackers

Absorber (iron, lead, etc)




Learned Geant4 to Explore the Possibilities for the
Muon Detector

// Construct default run manger

39 G4VPhysicalVolume* MuonDetectorConstruction::Construct() G4RunManager* runManager = new G4RunManager

40 {
41 // Construct the World volume. // Set up DetectorConstruction
42 // Define the materials. runManager->SetUserInitialization(new MuonDetectorConstruction());
43 G4NistManager* man = G4NistManager::Instance();
Sl Adr . RS e~ o 2
GdMat?rlal Air = man >F1”d°’BU1LdMat°'1a}( : 2' G4VModularPhysicsList* physicsList = new QBBC
45 643(3"_ WorldBox = new G4Box( 3 m, m, m); - runManager->SetUserInitialization(physicsList);
G4Logicalvolume* WorldLV = new G4LogicalVolume(wWorldBox, Air, ; G4HadronicProcessStore: :Instance()->SetVerbose(8);
G4VPhysicalvolume* physwWorld;

physWorld = new G4PVPlacement(®, G4ThreeVector(e.,6.,8.), WorldLv, ; // Set up user ActionInitialization
runManager->SetUserInitialization(new MDActionInitialization);

// Set up PhysicsList

double t absorber thickness = *cm; 55 ey S RN b BN R i e R e BT R
. // Set up visualization and choose interactive or batch mode

double_t absorber_zpos = (absorber_thickness/2); G4VisManager* visManager = new G4VisExecutive( )s

double t gap = *cm; visManager->Initialize();

double t detector thickness = 5*cm; G4UImanager* UImanager = G4UImanager::GetUIpointer();

double t detector zpos = absorber thickness + gap + (detector thickness/2); }

// Add the muon detector World Bo

G4Box* DetectorBox = new G4Box( ’ *cm, *cm, (detector_thickness/2));
G4Material* ScintMaterial = MuonDetectorConstruction::GetMaterial( )i @) ( )
G4LogicalVolume* DetectorLV = new G4LogicalVolume(DetectorBox, ScintMaterial, - zl m, Zl m, Zl m
new G4PVPlacement (8, // rotation o Alr

G4Threevector(e, 6, detector_zpos), // position

DetectorLv, // logical volume

// name SCinti”a’[OF

physWorld->GetLogicalVolume(), // its mother volume
/ 0o boole: peration
= ' ; ‘(}jpt(),)\;ﬂ-};‘\ 0 atior 0 (24 Cm' 24 Cm' 5 Cm)
H / opy n er
‘ o  Polyvinyltoluene
// Make the muon detector sensitive
G4vSensitiveDetector* muonSD = new MuonDetectorSD;

CreateSensitiveDetector(muonSD, DetectorLV); PhyS|CS L|St QBBC




Energy Deposition of Muons and Iy Scintilator
Pions
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Firing 10,000 p~ at 0.200 GeV. Firing 10,000 =™ at 0.200 GeV.

Pions and Muons deposit a similar amount of energy into the scintillator.




Pion Energy Deposition in Scintillator
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The addition of the absorber introduced a low-energy peak due to QCD interactions of the pions with the Iron.




Collisions vs. Absorber Thickness (cm)
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TODO: Study the momenta of the pions that
we expect to see while studying DDVCS
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Pion Absorber

e Fired 10,000 pions
e Pion energy 0.200 GeV

Note:

e Nuclear Interaction Length:
o Iron: 16.77 cm
o Lead:17.59 cm
e Density:
o lIron:7.874 g/cm?
o Lead:11.34 g/cm?

Collisions vs. Absorber Thickness (cm)
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TODO: Check different materials at different pion energy.



Data Acquisition System

Slide From Deb

Activities [ Run Control rcGi Jan 16 18:34

Run Control rcGui-2

infars€B - Sending Control Event.... lone Configurations Options Expert User Help
ldLogfsg: IWFD: prestartes =
552> reClient(Transition): Got the requsst to go STaTETime Endiine
Sount = 7 01716124 18:33:33 0
Run Status
Run Parameters
Expid Session Configuration Run Number: Run f"“e
expid session confi 2 active
e =
ROL: rolp->daproc = 5 Output File
Snt?sgifél‘"?'f"”‘"? oo Ihome/coda/coda 3 10/dataftestconfig 2.evio.0 - Watch Component
oghlsa: INFO: active, events taken so far 3 EERL
'callhackl‘mmul' e e e User RTV %(config)
. Scout : PEB: PEBI x unset Total Events
Time Limit (min.)
[Enus PEL go: waiting for PRESTART event in nodule Ebbodle ) 1,830,490
lEws PEBL go: ot PRESTART event. in nodule Ebtiodule User RTV %(di)
e PEBL: State set to ACTIVE e
Emmw‘ﬁ;"m"‘““” o oot 1 eopocting 3! ripo E Name State | EviRate | DataRate | IntEvtRate| IntDataR...| [ Event Rate | Data Rate | Client Data | Live Time | LDRs | InB | OutB
|-Ret, ROC: g g PEBL active 0.0 0.0 65279.1  [57445.6
£8'mod wwote, 60 fron butld throad Roc1 active 0.0 0.0 [66650.0  [56531.9 Event Rate
€8 nod: got all G0 e 600,000
[EFFICIENT copyin is NIT possible: o \

= 400,000
E 2 300000
bash-4.45 pwd 200,000

it 100,000

Name Message Time Severity
Configure is started. 18:33:06 01/16 INFO
Configure succeeded 18:33.11 01/16 INFo
Do 5

mu PEB1. go: waiting for PRESTART event in module EbModule (client msg)
config Go succeeded,

https://coda.jlab.org/drupal/system/files/coda/3.10/walkthrough/index.html

Link from Bryan Moffit


https://coda.jlab.org/drupal/system/files/coda/3.10/walkthrough/index.html

Data Acquisition System
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From JLab loan: FADC 250Msps, Front panel signal
distribution card, and Tl module
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Summary

e DDVCS would just require the addition of a muon detector to the unpolarized TCS experiment setup.
e The difficulty of detecting muons is the pion background.

e We could use an absorber (iron, lead, etc) to block pions.

e The absorber causes the pions to exhibit a low energy peak which may be useful for partial PID.

e Roughly 1T m of Iron would be required to brute force block pions with energies up to 3.0 GeV.

e We have begun preparations for assembling a DAQ system in anticipation of building a prototype

Side Note: We are also considering the possibilities of using Al/ML along side traditional PID for the
detection of muons in the pion background.



Acknowledgements

Marie Boer 1 Deb Biswas | Dave Gaskell I Brad Sawatzky



Thank You!



