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Getting and Running the Code

ifarm1401.jlab.org> git clone https://github.com/JeffersonLab/HallADVCS
ifarm1401.jlab.org> cd HallADVCS/geant4_simulation/no_smearing/
ifarm1401.jlab.org> chmod 774 osrelease.pl

ifarm1401.jlab.org> source set_dvcs2017_0S7.sh

ifarm1401.jlab.org> cmake .

ifarm1401.jlab.org> make

ifarm1401.jlab.org> ./dvcs_2017 dvcs_run_1k_events.mac 482
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https://github.com/JeffersonLab/HallADVCS

Recents Changes to Code

//H5_ang e

Douolz_t ry = -@.01ksmear_vertz*TMeth::Sin(TMath: :ATarz(Px[4],Pz[4])); // €.
Dounle_t rdp= (sqrt(Px[4]+Px[4]+Py[4]+Py[4] +Pz[4]=Pz[4])-pcentral)/pcentrcl;
Double_t rthetz — TMath::ATan2(-Py (4], TMath::SqrtiPx[4]¥Px[4]+Pz[4]+Pz[4]));
Doudle_t rphi = TMath::ATan2(Px|4],Pz[4]) - HRS_angle;

J/R_function xrtunc_gula= new R_furction(Form("/ _ustre/expphy/volati e/hallz/
J/dranle r_val = rfunc_jula=>Globz1_R_Tuncrian(rphi, rep,rrhera,ry) ) f/dvcs_eve

Youdle r_val = RFunction(run, rthetz,rdp, rphi, ry);//Alexe's Rfunction/
hist man=>SetRvelRec(r val);

> @

calo_event->GetCluster(k)—>Analyze();
*%L_calo_phot = dvcs_event—>GetPhaton(k, 7, 0);

//%L_calo_phot = 1.@4%(xL_calo_phot);

//dvcs_event—>SetVertex(@, @, smear_vertz);

dvcs_event—>SetVertex(d, @, vert_z);

// bLock—>SeLBLockEnerzy(rand2.Gaus(cal6_édepi[j]. sqrt({calo_edep_[j1/175.)));

block->SetBlockEnergy(calo_edep_[j]);

Implemented Alexa’s
R-Function

corrected error In
DVCSEventAction.cc

(Elog 473)

Removed 4%
“correction” to photon
energy

Removed z vertex
smearing

Removed smearing of
energy deposited in
calorimeter blocks
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http://DVCSEventAction.cc

Using Auger

ifarmlii02.jlab.ore>

ifarmli02.jlab.ore> pwd

fw/halla-geifg ljexp/dves/digkl/nill fqeantd /workingoss frorrriles
ifarmldoz.jlab.ore> 23

353 351 3€2 383 4EL1l 482 4£B3 484 801 oBC3
ifarmldoz.jlab.ore> cf 361

ifarmldoz.jlab . ore> 23

zunldjobs . sk templ texp?2 tempd Texpd  tempd
zunldjobs.shk~ templd texp3 tumpS <exsp? temps
ifarm1d02.jlab. o> "« berpl

duck 2017T.co duwes sim kinel.root oct.txt.top —ext . Jsub
dvck_run.log maTob.sh quickChack. sh
dvex 2017 duck_run.wac quick.mac

ifarm1302.jlab.orc> sourcs runl1Njobs. sh

Parsing script ... (it may take while)

<isubs<recuest><irdex>238%2033</ 1 ndex><jobTncex>4846% 1 47</ jJon T ndax>< fraquest></jsuhs
Parsing script ... (it may take while)
<jsubs<reguest><irdex>23852034</index><jobIncex>4846% 148</ jooIndex></request></isub>
Parsing script ... (it may take while)
<jsubs<reguest><ird=x>23852035</index><jobIncex>4846C 149</ jooIndax></request></jsuk>
Parsing script ... (it may take while)
<Jsubs<reguest><index>23852036</index><jobIncex>4846Z 150</ jooIndax></request></jsub>
Parsing script ... (it may take while)
<7aubs<regueat><inrd=x>23852037</index><jobIncex>48465 15 1</ jonindax></requeat></jauk>
Parsing acript ... (it may take while)
<7aub><recucst><inrdsx>23852038</index><jobIncex>48465152< jobIndax></requeat></jaub>
Parsing acript ... (it may take while)
<maubs<recucat><indsx>23852030</index><jobIncex>484651:53<,/yosIindax></requeat></1aub>
Parsing acript ... (it may take while)

<ngubd<recuest>~<indax>2385204 0</1ndex™>~jobIncex™8465 154 yosIndax>~ raquest™>~/1sub>
Pareing script ... (it may take while)
<7subd<racucst>™indax>238520414/indax™JjobIncex™18465 155, JjosIndax~ raquest>~/1sub>
Pareing soript ... (it ray take while)
<7gubhCraecucst>™index>2385204 24/ indax™<jobIncex™ 8465 156~ JooIndax™/raquest™>~/jsub™
ifarmli02.jlab.ore> hadd 3iw361 NCSYear.root “EXPT/T.root

hadd rarget file: eimiél nosmaar,.roct

hadd Source file 1: temnlDS/dvos sim Xinel.roos

hadd Source file 2: temol/dves six kinel.
hadd source file 3: temp2/duves six kinel.
hadd sSource file 4: temo3/duves six kinel.
hadd sSource file S: temod/duves six kinel.
hadd Source filw €: tempS/dvcs six kinel.
hadd Sourve file 7: temné/dvcs six kinel.
hadd Sourre Fite 8: tennT/duvcs siz_kinel. root
hadd Sourre fite 9: temp8/duvcs sir_kinel. oot
hadd Sourre fite 10: terpd/dvos sim kinel . roos
hadd Targe— path: xit1".61_rm§m~mr.*(mf_:/

ifarmld02.jlab. oo l

1315

O AN S N

By running 10 smaller jobs
one can simulate a
production data run in a
couple of hours

o After the jobs finish |
combine the ROOT files
with hadd

e Combined files are about
100 MB
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Kinematic
Setting

361

362

363

481

482

483

484

601

603

ROOT Files stored in /work/halla/dvcs/disk1/bill/geant4/workingOS7/ROOTFiles

Events Simulated

Simulated 100M events for each setting

Beam Energy Calo dist (cm) Cal(%eA;)gle HRS Angle Morlr-\IeRrS\tum D;/iﬁfuf:fen‘:s

7.36105 150 10.592 22.8302 2.71007 339,496
8.517 200 11.635 20.985 3.187 343,326
10.617 250 10.618 18.675 3.998 279,752
4.48 150 15.198 37.14 1.485 275,675
8.843 200 15.184 20.244 3.996 437,065
8.843 250 11.728 26.271 2.92 335,188
11 250 10.069 24.925 3.36 413,215

8.517 150 15.892 24.564 3.594 1,008,727
10.617 250 11.014 29.004 3.154 586,937
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R-Values(Alexa) Implemented
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Root File Branches

ene Energy of the cluster in the Calo TCaloEvent Class
XC X coordinate of the cluster TCaloEvent Class
yC Y coordinate of the cluster TCaloEvent Class
mm2 missing mass square ep->e\gamma X Calculated in dvcsEventAction: :EndOfRunAction
size number of blocks in the cluster TCaloEvent Class
psf phase space factor \Delta Q2 x \Delta xB \Delta t \Delta \phi_{e} \Delta_{\phi} dvcsEventAction: :Defineweights
kx X component of reconstructed beam momentum 0
ky Y component of reconstructed beam momentum 0
kz Z component of reconstructed beam momentum EBeam
kx_v X component of beam momentum at production vertex Px[0]
ky_v y component of beam momentum at production vertex Py [O]
kz_v Z component of beam momentum at production vertex Pz[0]
kpx X component of electron's momentum when it reaches HRS window Px[4] Invoked in Stepping Action
kpy Y component of electron's momentum when it reaches HRS window Py [4]
kpz Z component of electron's momentum when it reaches HRS window Pz[4]
kpx_v X component of electron's momentum at production vertex Px[1]
kpy_v Y component of electron's momentum at production vertex Py [1]
kpz_v Z component of electron's momentum at production vertex Pz[1]
gx X component of reconstructed photon's momentum TDVCSEvent: :GetPhoton
qy Y component of reconstructed photon's momentum TDVCSEvent: :GetPhoton
qz Z component of reconstructed photon's momentum TDVCSEvent: :GetPhoton
gxX_v X component of photon's momentum at production vertex Px[2]
qy_Vv Y component of photon's momentum at production vertex Py[2]
qz_v Z component of photon's momentum at production vertex Pz[2]
vz reconstructed vertex z coordinate 1 smeared vertex
VZ_V vertex z coordinate at production vertex dvcsPrimaryGeneratorAction
t reconstructed t Calculated in dvcsEventAction: :EndOfRunAction
t_v t at production vertex Calculated 1in dvcsEventAction: :EndOfRunAction
xB reconstructed xB Calculated in dvcsEventAction: :EndOfRunAction
XB_vV XB at production vertex Calculated 1in dvcsEventAction: :EndOfRunAction
g2 reconstructed g2 Calculated 1in dvcsEventAction: :EndOfRunAction
gq2_v g2 at production vertex Calculated 1in dvcsEventAction: :EndOfRunAction
phi reconstructed phi (angle between leptonic and hadronic planes) Calculated 1in dvcsEventAction: :EndOfRunAction
phi_v phi at production vertex Calculated in dvcsEventAction::EndOfRunAction
crs_sum total unpolarised cross section dvcsEventAction: :Defineweights
crs_dif cross section difference between two beam helicities dvcsEventAction: :Defineweights
rval reconstructed r_values (used for HRS fiducial cuts) dvcsEventAction: :DefineHRS_em
rval_v r_value at production vertex dvcsEventAction: :DefineHRS_em
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Kinematic Coverage
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Kinematic Coverage (2 GeV Calo Energy Cut

QF vs X, Kin3E1 Q*vs X, Kinl62 Q*vs X, Kin363
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Kinematic Coverage (R-Function DIS cut)
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Calo Energy Resolution

Pholon Mameilum al Frocuchicn varex

OnoeT

A RS EEALES LEARES RiARERAAES RARE]
1

Sl <2

Mo 4040

o SdDev 2501
oo

— h

Eron

1« .
.,f"
R 5 & 1 » 1 1 P .
v 4 £ L u L1
Proton Bnogy (GeV)
Energy resaluticn
oca
Jm 3 SR LROR
veu Dursse
L S Dew 0OTY2

o

16

.T'll'll IIIII LS AL l"‘l‘ll TIT]"Y"'

~.

galagalag gl s gl o i e R R,

nx ol S [ B I SR L S

XC & ¥C events

VA ETRE AR e ey

i‘l"!]‘lillmlllll'llllllll""l'llll'l]"‘"lil"l

1" " n kS
ALASE 200N (i)

Ensagy Razolutidnns Homzovisl Clugier Coond.

> oes Al x
A -
pr 4
' W x it
Vean y M
26 M v umd
S vy D !

24

23

LE A EEEE LA A

23
1 1 1 1 1 1 1
o au ) 7] 5 1 8 w )
¥ Chuter Codatinaty (o)
Maoar: of Reso Ltion
aw_saw a gl
0% srawn - oW
23fe " Ve sy
Veany LA
ow 4 > IR
£ Dy oo
nw
.
o™
nw
2 . '
.
nMm S " = Tl
- » - . B R
oy . - .
om e v 2 e o e

K Chuder Curonle wiw (v1n)

£ ame of Resolution

2 wes caa « 2
etes k-

o
oQ
o0e

NS, .

- ".".'_M_A'."'"_A.h'..'-' X ',m‘w'.;,'w._w
(FT1e)
o

oo

LA AL ALE) LAY LA L] RAR L) LALL SRR LU RLLAS LI

1

sasal iaaaslisialass: lasssl iasalssaalasiilas
x - LD s o s 0 -
ALuSer LOMONER (Cn)

Enorgy HesolLton v Yarkical Clustar Caord.

on el CaO ¥
B Dania “1

' Wine 3yt

Wy 29040

=] ; Sl nn
1 ; Sy J0E

o
1 | 1 1 1 | | 1 1
-0 - -] u > v -] w 1% o o
¥ Ouver Comdrat (o)
Moar, of Resoluticn
ez e Ly ae
S -
ok Vo 1304
Vany EETY
a ° 0w wr
0wy i
nt
cl
n *
O -
. ' &
nn . = 1 ' '

' - C " 0 [ -
co \\'\'b\"\v.l;n' e 2a)vme O .-,.".f

¥ O Sow Jewie (we)

Sicme of Resclution

U e cHe v &
e N

LU U N
(Sapee 13

o

co

Coah-,

.
nn |

con:

1 " n n

LS OaInam o)

DVCS Analysis Meeting

11

January 26th, 2018




Calo Angular Resolution
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photon Interaction z and Horizontal Angle
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Work in Progress: Calculating Phi Rates
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https://userweb.jlab.org/~rafopar/HallA/Calo/Calo_Geant4.ps

Outstanding Issues

Egen->Energy at Production Vertex (Given by generator)
Ecalo ->Energy deposited in calorimeter
Erecon -> Reconstructed Energy

Enecrgy Resolution
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Outstanding Issues

Still can’t reproduce Maxime and Rafayel’s results

My Results

Faargy Raschitian vs Harirenval Chister Cnard

Energy Nesolution vs Vertical Cluster Cood.
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Summary and Outlook

e Geant4 MC is working on OS7 and available on
GitHub

e All nine kinematics have been simulated (without
smearing) and ROQOT files are available at /work/
halla/dvcs/disk1/bill/ROOTFiles

* \When changes are made to Geant4 code the
ROQT files can be reproduced in about day for
ALL settings

 Simulation analysis scripts will be available shortly
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