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Conveyor target simulations with Tungsten spheres

Vitaly provided the coordinates for 285 tungsten spheres for the conveyor target
design. This has been implemented in MARS15, FLUKA(.org) and the MU2E
Offline. Had to scale sphere radius to 6.3mm in FLUKA to avoid overlaps (and
make HRS bore radius 25cm to fit it in).
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MARS geometry:
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Conveyor target simulations with Tungsten spheres

Vitaly provided the coordinates for 285 tungsten spheres for the conveyor target
design. This has been implemented in MARS15, FLUKA(.org) and the MU2E
Offline. Had to scale sphere radius to 6.3mm in FLUKA to avoid overlaps (and

make HRS bore radius 25cm to fit it in).
FLUKA geometry:
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- Conveyor target simulations with Tungsten spheres

Vitaly provided the coordinates for 285 tungsten spheres for the conveyor target
design. This has been implemented in MARS15, FLUKA(.org) and the MU2E
Offline. Had to scale sphere radius to 6.3mm in FLUKA to avoid overlaps (and
make HRS bore radius 25cm to fit it in).

800 MeV protons on tungsten conveyor target: Proton fluence

Proton fluence at PS [prot/cm2/prim]
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- Conveyor target simulations with Tungsten spheres

Vitaly provided the coordinates for 285 tungsten spheres for the conveyor target
design. This has been implemented in MARS15, FLUKA(.org) and the MU2E
Offline. Had to scale sphere radius to 6.3mm in FLUKA to avoid overlaps (and
make HRS bore radius 25cm to fit it in).

800 MeV protons on tungsten conveyor target: Dose-Rate

Dose-EQ H*(10) rate for 7.8125E14 prot/s on PT [uSv/h]
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™ Energy deposition for 285 balls from FLUKA and

MARS

45

FLUKA
MARS15

40

35

30

Energy dep. [MeV/prot]

25

20

15

10

13

T *\'\.\\LU\\Lh\\\‘,\i\\‘\“\‘H.‘\le\?\\l\

— Ll
250 300

&
'}
o
'}

50 100 1

N
[
O

Sphere #




™ Energy deposition for 285 balls from FLUKA and

MARS

g R
a [
S ol FLUKA
) En MARS15
= £
. .
o L
S L.
> 1?'
> =N
s [d s
w ry [ ]
10 E 4
C ]
1072
107 P R NSO et/ IV VRPN BRI st is.. B B
0 50 100 150 200 250 300

Sphere #




MU2E cylindrical tungsten target comparisons

A problem in the position sampling of primary protons was cured in FLUKA

(which resulted in a narrower beam than expected). Comparison between

FLUKA and MCNP6 simulations:

Longitudinal energy deposition along PT (to be compared with docdb-26811):
Longitudinal energy density
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MU2E cylindrical tungsten target comparisons

A problem in the position sampling of primary protons was cured in FLUKA
(which resulted in a narrower beam than expected). Comparison between
FLUKA and MCNP6 simulations:

Radial energy deposition along PT (to be compared with docdb-26811):
Radial energy density
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E Conclusions and Outlook

m Conveyor target with 285 tungsten balls has been implemented in
MARS15, FLUKA(.org) and MUZ2E offline

m Comparison between MARS15, FLUKA, MCNP6 and Offline (or
G4beamline) results ongoing
- First energy deposition comparison in 285 conveyor target spheres
with MARS15 and FLUKA
- Energy deposition in MU2E cylindrical tungsten target comparison
between FLUKA and MCNP6.

m Following a remark from last time, | also evaluated the charged
kaon yields for the cylindrical tungsten target (using the kaon
capture model in FLUKA’s development version)

- K~ -yield per proton (up to 100 MeV): 2.565 x 10 * 4+ 1.3 x 107°
- K*-yield per proton (up to 100 MeV): 5.560 x 107> £+ 5.6 x 107°
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