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PPS-Sim

-

* Polarised Positron Source Simulation

® Primary beam

4+ Photons from Undulator
4+ Electrons (conventional source)
4+ Input file (Compton photons, Crystal target)

® Target
4+ Tiwheel, Liquid Lead

= Positron Capture Optics (OMPD)

+ AMU QWT, Li-Lens
4+ Solenoid B-field, RF E-field
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PPS-Sim

* Based on
® Geant4

4+ incl. polarised processes
4+ spin tracking

x ROOT

4+ online analysis
4+ persistency
4+ input spectrum

x Q4
+ GUI
4+ Visualisation (OpenGl)
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PPS-Sim

* Features:

calculates positron yield & polarisation
(incl. PR acceptance)

provides beam properties (width, emittance,
energy, ...)

lists total energy deposition in components
gives PEDD in target, Lilens or Windows

:%gser interface:

-
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Geant4 macro files
Qt GUI
Output/Analysis: ROOT or PyROOT
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00

Gun

i |

L B

Ctrl + pick a volumi
Shift + pick a volumr

in viewing mode (c
Left-button + point
Ctrl+Left-button +

Visualization

Tests

47°C
2682

Analysis Help I . @ ) k3 O (98%) 1:58PM Q

Open Viewer
Set style solid

Set style wireframe
Add CutawayPlane

Remove CutawayPlanes

Accumulate events
No accumulate

- _

Terminal pps

™

20dyrB91 :PPS-Sim dreoss$ pps-sinm
SRR AR R R R R e R R e R e R R R R R S R R R R S R R
: Polorized Positron Surce Simulation in Geant4
: 0.1 (G-hpril-2009)
: S. Riemonn, A. Schoelicke, A. Ushokov
L R T T SRR e s

Menu
free configurable

Disable Visualization

Ctrl+Shift+Left-but  Enable Visualization B -

Middle-button + pointermoverpane; Help on commands

* T

#
RERABRIRABRIRABRIRABRIRARRIRABRIFARRIRABRIRABRIRAERIRAERS
HuRnEpoRuEnoRy
/vis /viewer/update
Jvis /viewer/set/style solid
/vis /viewer/refresh Command
Jvis /viewer/addCutawayPlane 0 0O m -100 v Jvis/viewer/
/vis /viewer/refresh » /vis/viewer/set/
/qui/showPreferences /vis/viewer/addCuta...
Jvis /viewer/changeC..
/vis /viewer/clear
Jvis /viewer/clearCut
Jvis /viewer/clearTra...
Jvis/vin
Jvis/vi
/Vis/vin
/vis /v
/vis/vi
/vis /v
VIS /vin
/vis
/v
JVIS [V
Jvis/vin
Jvis /v
[vis/viy
“4

Search :

Geant4
Online Help
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Geant4 Prompt

Preferences

'» Beam Target OMD RF Analysis

™ use Undulator

Electron beam energy 150 GeV

Undulator Peridod 115 mm
[ Cancel )
Undulator Kvalue —
Save

Beam particle

™ use Collimator

Collimator Radius




-~

G4Ul Session

N_e+ atter target: 662
Mean e+ polarization (after target) : 0.46943857 +- 0.012203364
N_e+ (in DR acceptance): 212
Mean e+ polarization (in DR acc.) : 0.5096635 +- 0.055309366
iAngle : 345

Energy Deposition
mean Energy in Target : 1.1286344 MeV 4+~ 22.102176 keV
mean Energy in AMD : 467.1731 keV +- 15.941289 keV
mean Energy in RF : 200.89736 keV +- 13.147376 keV
mean Energy in Sol : 20.585068 keV +~- 3.7232789 keV
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Polarised Positron Source Simulation in Geant4
Version 0.1

Authors: S. Riemann, A. Schalicke, A. Ushakov
DESY, Zeuthen, Germany
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PPS-Sim: input spectrum

* lnternal

® undulator radiation

4+ point source few 100 meter upstream
4+ analytic angle & energy spectrum

= monocromatic particle (e.g. electron) beam

* External
n Cowmpton spectrum (Eugene Bulyak)

n (oherent Bremsstrahlung (Strakhovenko/
Padoun)
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R am | Target OMD RF Analysis | 28 KOOT i"pu‘r ﬁle

V" use Undulator M use Spectrum File

Electron beam energy 150 Gey  [* . Va‘ra prOVided by

Undulator Peridod 11.5 mm %‘1 @
Undulator Kvalue g2 "f" : Sf rakhove“kO/vadou"

Beam particle ' gamma

™ ['hXY  hXd.. hXphsp hYphsp | Ebeam ' hZ hE hEm. « (oK )

Beam energy 1 00 GeV

V' use Collimator Beam Energy Distribution w/o Cut EbeamCut Ebeam
Rt Entries 50000 [ Entries 50000

Collimator Radius 2 3 mm (4] u Mean 1636 | [Mean 1636
M - RMS 338.4 | |Rms 338.4

stal 5GeVphoton2.roof] ( Read Spectrum )

one file per particle type

general file structure
ntuple (pos, mow, pol)

v, ¢, e ¢can be simulated
simultaneously
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Compton spectrum (Eugene)

® independent histogram for each
polarisation state

® collimator included in input data

positive helicity spectrum negative helicity spectrum
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PEDD calculations

* peak energy deposition density
® [nhtarget
® no magnetic field (bug in Geant4)

» determined using fits —
(robust, independent of binning) ™ lsoo
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Outlook/Summary

* PPS Sim Status
= calculation of positron source properties
® hased on Geant4 Qt, and ROOT
= source code available from pps-sim.desy.de

= new version expected after workshop

* Qutlook
= enable alternative physics setting
= extend simulation up to 125 MeV point

= optimise and simplify RF phase determination
" ..
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