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Introduction to 3D Coupled Neutral-Charged Particle
Transport Code KATRIN
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Abstract

Growing interest in the proton accelerator and accelerator-driven system (ADS) is
accompanied with the development of a code system to simulate the elementary
production of particles in spallation reactions and transport of these particles in the
target. General tools which are used for describing the high-energy particle transport
are mostly the Monte Carlo codes such as MCNPX and LAHET. Recently, the
three—dimensional deterministic code KATRIN has been developed at KIAM in Russia.
In the present presentation, we briefly introduce the code and present the calculation

results compared with LAHET and the measured data.
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E 1. A4 20cm, 4ol 60cm 21 HEH F B4 FAE FEANEHS A5 544 & v
Proton beam Total group KATRIN/ABBN-93/ LAHET MRTI
energy, MeV | number used SADCO-2 (preequilibrium experimental data

model) '” (1990) 'V
100 70 0.431
200 76 2.25
400 82 6.63 6.54
600 88 11.70 11.77
800 97 17.41 16.58
1000 97 23.37 21.01 21.5
1500 103 39.75 32.50 32.5
2000 109 52.63 41.98 42.0
& 2. H2E i gAd $AAE TEAS P59 A7 4% & vl
Proton W target d =10.2cm / =40cm Pb target d =10.2cm [ =61cm
beam BNL KATRIN/ | LAHET"™ BNL KATRIN/ | LAHET"
energy, experimental ABBN-93/ experimental | ABBN-93/
MeV | data (1998) '? | SADCO-2 data (1998)"” | SADCO-2
800 15.11 15.97 17.47 13.60 14.13 14.96
1000 20.40 21.43 23.22 17.38 18.50 19.82
1200 26.84 28.81 22.31 22.38 24.25
1400 28.46 33.82 33.67 26.21 27.40 28.26

F 3 Aeld Av)e] i mHe FEAE

TEANRE A9 T4 =8 v

Proton Pb target d =10.0cm / =40cm Pb target d =20.0cm / =60 cm
beam | COSMOTRON | KATRIN/ LAHET | COSMOTRON | KATRIN/ LAHET
energy, experimental ABBN-93/ | (preequil experimental ABBN-93/ | (preequi-l
MeV data (1966)'"” | SADCO-2 | ibrium data (1966)" SADCO-2 | ibrium

model)'” model)'”
540 7.90 8.507 7.948 8.60 10.22 9.037
720 12.05 12.15 12.834 14.09 14.82 14.288
960 16.82 17.72 18.151 20.46 22.54 20.979
1470 26.82 27.80 30.136 31.82 37.89 32.240

® 4. 74 dabeehr w94

FENRS A5 4%e] F4A 58 vw

Proton Sn target d =10.0cm / =40 cm Depleted U target d =20.0cm / =60cm
beam COSMOTRON KATRIN/ LAHET COSMOTRON KATRIN/ LAHET
energy, experimental ABBN-93/ | (preequi-l experimental ABBN-93/ | (preequi-li

MeV data (1966)"” | SADCO-2 | ibrium data (1966)"” | SADCO-2 brium
model)m) model)w)

540 4.65 4.92 5.897 18.64 12.32 13.796

720 8.37 7.11 8.959 29.09 17.72 20.600

960 11.82 9.98 12.512 40.46 26.28 31.381

1470 16.36 14.37 18.192 57.73 42.53 50.295
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Axial spatial disributions
at the axis of the lead target
bombarded by 1GeV

proton beam with 0=1.6cm

Total neutron flux, r-8-z geometry

+ Total proton flux, r-8-z geometry
% Total pion flux, r-8-z geometry

Total neutron flux, x-y-z geometry

Total proton flux, x-y-z geometry
Total pion flux, x-y-z geometry
Total neutron flux, r-z geometry
Total proton flux, r-z geometry

Total pion flux, r-z geometry

Uncollided proton flux,
r-z geometry
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