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Introduction
o WERDKIECADHELES|ZHE,

“Evaluation of the radiation dose at the Zero Degree Calorimeter using g4e simulation”

SBOFER(BA2A)ZHEHTESMN?
o Simulation Setup
« ZDC size 30

« IDC: KIRKADABTEMBEEEL | 55’5 x 5cm cell, 12 x 12 x 15 cells
— total 60 X 60 X 150 cm

 position: x =960,y =0,z = 37500 mm
( Ref: yellow report page 638 )

Ohsumi-kun’s slide

on 2/Mar. « Material : tungsten only
» aperture 4mrad
 NeutronZ3THAE$ /generator/select particleGun
— General Particle Source (GPS) My setup Zﬁiﬁiﬁifﬁemn
— E =50 GeV, 0,=0.3 GeV (Gaussian) ﬁSEiﬁEﬁZi;yj’SoBZZ@‘
— Beam from a point (0,0,0) ZEZZZZZ;?? oo
— Direction is set to hit (x,y,z) = (960,0,37500) (S L

/gps/ang/rot2 0 -1 0
/gps/ang/type beam2d
/gps/ang/sigma_x 0.006 rad
/gps/ang/sigma_y 0.006 rad

— Angular distribution:

2D gaussian with o, = 6 mrad, o, = 6 mrad, (corr. to pyy=0.3 GeV)
(backup: 1D gaussian with o, = 6 mrad)



Neutron 50 GeV, 1000 events

« Distributions of Energy £ Angular  FoTI T
generated neutrons: : distribution £ o, f
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¢ Events with energy in the ZDC: 273 events
* Seems OK.

Ohsumi-kun’s slide on 2/Mar.

» Events with energy in the ZDC
(among 1000 events )
20 GeV : 48 events
50 GeV : 286 events

¢ Energy and hits in ZDC
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Energy Maps on ZDC layers

Energy map averaged per event,
shown for 1st, 2nd, 3rd 5th |gyers,

[Energy map layer 0 |

[Energy map layer 1]

[Energy map layer 2 |
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{ » Deposited energy at each cell (5 X 5 X 5¢cm)
at second layer ( average per event )

energy koss at each cell 50GeV neutron

Ohsumi-kun’s
slide on 2/Mar.

¢ Cell Energy: ~0.25 GeV @ 2nd and 3rd layers
¢ Seems OK, comparing to Ohsumi-kun’s result.




Neutron 200 GeV

 E =200 GeV, 0,=0.3 GeV (Gaussian)
* Angular distribution:

2D gaussian with o, = 1.5 mrad, o, = 1.5 mrad, (corr. to pyy=0.3 GeV)
— 984/1000 events has energy in ZDC. (cf. 988 events by Ohsumi-kun)

Total energy
deposited in
ZDC

Energy map
averaged per

event, shown for
1st, 2nd, 3rd Jayers.

Events

Energy deposition
per layer
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"1ohsumi-kun’s slide on 2/Mar.

Cell Energy ~3 GeV on 2nd layer




x&H
Ohsumi-kun’s slide on 2/Mar.

Neutron’&{ﬁﬁf: 55 . Cell ’GO)Energy[j: neutron energy 20 GeV 50 GeV 100 GeV 200 GeV

50 GeV sample: < 0.25GeV ~0.4x1010) [x10™U 27 55

Radiationdose 1.1 1.7 4.0 18.2E
X 10711[Gy/event]

200 GeV sample: S3GeV ~4.8x1010)

(Cell: 5 x 5 x5 cm3 Tungsten = 2.5kg 7D T 1x1019) per cell > 4 x 1011 Gy)
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/generator/select particleGun
/gps/verbose 1
/gps/particle neutron

B a C ku p /gps/pos/type Beam
/gps/energy 50 GeV
/gpé/ene/type Gauss

50 GeV neutron, with angular distribution of /gps/ene/sigma 300 MeV
/gps/pos/centre 0. 0. 0. m
1D gaussian with o, = 6 mrad Jgps/ang/rot] 37500. 0 -960.

/gps/ang/rot2 0 -1 0

- 610/1000 events has energy in ZDC. (SR TLLES B

/gps/ang/sigma_r 0.006 rad
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on 2nd layer

[Energy map layer 0 | [Energy map layer 1] [Energy map layer 2 |
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