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PPSim a Geant4* based Positron Production SIMulation

Segmented target for power deposition
calculation

(for display reason here only 1x3x3)

depESUmM[NrZ][NrY][NrX] += edep
(edep = aStep=>»GetTotalEnergyDeposit())

Magnetic field at the exit of the target
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Root output file :

» 2 trees after the target and after the AMD
to store events (pdg, X, P, S ...) :

» 3D histo for power deposition

Only EM process taking into account
» No neutron production
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PPSim a Geant4 based Positron Production SIMulation

Segmented target for power deposition

calculation

. 1000 gamma of 100MeV in 3.5mm W
(fOI‘ dISplay reason here Only 1 X3X3) Energy deposition per inclident gaTnma 5,2 MeV

depESUm[NrZ][NrY][NrX] += edep
(edep = aStep=>»GetTotalEnergyDeposit())

Magnetic field at the exit of the target
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Root output file :

» 2 trees after the target and after the AMD
to store events (pdg, X, P, S ...)

» 3D histo for power deposition

Only EM process taking into account
» No neutron production
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Polarized positron using Bremstralhung process

Initial parameters :
> e beam 80 MeVS(, ,)

» Tungsten target of 1xX0=3.5 mm
(Z=74, p = 19.3 g/cm3)

Stat. 10° e
Positron Yield = Ne*/Ne-
~15 %
Energy deposited ~ 14 MeV
Sz~ 30 %
e AE A Szyesbutyield N

'We need to find a compromise

between yield, polarization and
power deposition
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Study of target size with 80 MeV incoming
Energy selection criteria = T e on

——no cut
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With 80% of e~ polarisation (at least)
We can have 6% yield with more than
40%%80% of polarized positron
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Study of target size with 50 MeV incoming e

——no cut ——nocut
50 MeV incident e’ B, £ [1030 MeV] 50 MeV incident e B, < [10:30 MoV]

o, [1535MeV] . LR R
< (2040 MeV] ot

I L, 2 1545 MeV]
B, 2 2040 MeV]

.
Y “A .‘“u‘a“““g Y “ A“‘“a,

£ 3
[

.2 [25:45 MaV] R ——E, = [2545 MaV]

-
-

. ‘:‘4 I IO LR Y R LR RPN KPR VRPURTER BY

YA R TR A R WA L] ‘n““““t ‘.

L") IR

TS 4 ® £ ® ®F RN F B ®B §® §®B B |

IIIIIIIIIILIIIIIIIIIIIII,IILlIIII

i
I
I
I
I
1
|
I
I
I
I
I
I
I
|
|
1
I
I
I
I

4 N § ]

|1|||||||||||'|||‘|‘|‘||.||"|r||1||1||||||||||||‘||“|||‘|4 ~NENE FREEE SRREE FRETE Sl FEETE FEEE SRR R S

1 2 3 4 5 6 7T 8 9 10 0 T 2 3 4 5 6 17 8 9 10
z(mm) z(mm)

We can have 2% yield with more than 60%x*80% of polarized
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Positron source using channeling

« Tungsten crystal of 1.4mm impinged by e~ at 5 GeV (stat. 119 8006)

§ 74/

. — )
(5 GeV) e\

Crystal Amorphous

W: 1.4 mm thick

405

104

10°

2
10_;

10

1
I B B B T Hl x10°

| | | .
0 1000 2000 3000 4000 5000
E(eV)

Basically the GeV electron motion in the axial fields of an aligned
crystal will generate photons (+charged particles)

Strakhovenko's files provided by Vivoli : use only photons
Studying different

» amorphous target thickness

» distance between crystal and amorphous : 2m & 1m
O

e AMD 1 =00cCcm Bq=0 a=22m-’ B
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Positror

Xield*
- arget) (aft€r AMD r=5cm)
2m 1N 2m

WA 5.64% 4.68%
7.80% 7.04% 6.88%
9.41% 8.32% 8.10%
11.25% 9.35% 9.37%

*Yield = Ne*/Ny

« We don’t see any different between positron yield with
different distance between crystal and amorphous this must
be checked

* Need to study the PEDD

Olivier Dadoun 05/03/09




Positron yield

Yield* Yield*
(after target) (after AMD r=5cm)
m 2m 1m 2m

35.90% |34.90% 22.87% 22.60%
39.52% |39.75% 25.10% 25.09%
42.22% |41.68% 26.56% 25.97%
41.97% |42.35% 26.26% 26.51%
*Yield = Ne*/Ny

« We don’t see any different between positron yield with
different distance between crystal and amorphous this must
be checked

* Need to study the PEDD
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Conclusion

« Polarized positron using Bremstralhung process is interesting
source (for CLIC not ILC)

Channeling:

Check the positron yield variation versus distance between crystal
and amorphous

Study carefully the power deposition (does the target survive)
Add hadronic process in the Physics List

» Activation problem ..

Olivier Dadoun 05/03/09




