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Heat deposition calculation using FLUKA

• Brief introduction of the 
heat deposition 
calculation method

+ Nuclear contribution

C= shell correction

δ= Density correction

• How to Install and run ?

• How to make input file ?

Beam parameters, 
Geometry, material, 
format of the output, 
number of particles.



How to run FLUKA ?

INSTALLATION and RUNNING
• mkdir fluka
• Cd fluka
• Tar zxvf …./flukalinux.tar.gz unzipping
• Export FLUPRO=$pwd for bash
• Cd $FLUPRO
• $FLUPRO/flutil/lfluka –m fluka linking
• $FLUPRO/flutil/rfluka –M5 sample   executation



INPUT file

BEAM
Energy/Momentum, Distribution, Particle Type, Position

GEOMETRY
Actual geometry types, defining regions

MATERIAL & COMPOSITION
Material properties (Z, A, Density, volume fraction)

OUTPUT
Type of output (energy, neutron, ..), binning structure

Number of events/particles
END



INPUT file cards
TITLE

comments regarding the calculation (1 line only)

BEAM (06 values has to be defined) + type of particle

WHAT(1)  WHAT(2)  WHAT(3)  WHAT(4) WHAT(5)  WHAT(6)

WHAT(1) = <0 energy, >0 momentum

WHAT(2)= momentum spread
<0 Gaussian FWHM 
>0 rectangular 

WHAT(3) = angular divergence 
<0 Gaussian FWHM 
>0 Rectangular  >2000π isotropic

*...+....1....+...        .2....+....  3....+....       4....+... .5... .+....   6....+....7....+....8
BEAM        -1.0E+00                                      11.50         0.0  -1.0PROTON

Energy =                1.0GeV
Spread in energy =0.0GeV
Angular spread=    0.0rad
Rmax of uniform beam= 11.5 cm
Rmin of uniform beam= 0.0 cm
Particle =proton



BEAM card continued…..

WHAT (4) Beam spatial width

>0 rectangular width in X direction if WHAT(6) >0

> 0 Rmax annular distribution if WHAT(6) < 0

<0 Gaussian FWHM in X direction

WHAT (5) Beam spatial width

>0 rectangular width in Y direction if WHAT(6) >0

> 0 Rmin annular distribution if WHAT(6) < 0

<0 Gaussian FWHM in Y direction

WHAT (6) Particle weight       SDUM= Particle name



BEAM POSITION

WHAT(1)  WHAT(2)   WHAT(3)   WHAT(4)  WHAT(5)  WHAT(6)

WHAT(1) X position of beam spot
WHAT(2) Y position of beam spot
WHAT(3) Z position of beam spot
WHAT(4) Direction cosine along X
WHAT(5) Direction cosine along Y
WHAT(6) Not used
DSUM   default is +Z direction otherwise write NEGATIVE 
for -Z



GEOMETRY

GEOBEGIN                                COMBNAME
Defining different bodies with dimension
END
Defining regions with bodies 
END
GEOEND



Sample geometry

Total length of the target loop                                 110 cm
Distance above the center of window                             20 cm
Distance below the center of window 150-63                                100 cm
Beam pipe outer radius                                          13 cm
Beam pipe inner radius                                          12.8 cm
Window (Hemi-Spherical) with uniform thickness                         02 mm
Target material                   LBE (44.5%Pb+55.5%Bi weight percent)
Window material                T91

Block hole
Vacuum 1

Vacuum 2 LBE

T91

Vacuum 3



Geometry card
GEOBEGIN                                                        COMBNAME

0  0                        
RPP  ppbh -500.0   +500.0   -500.0   +500.0   -500.0   +500.0         BOX
RPP  ppvac -200.0   +200.0   -200.0   +200.0   -200.0   +200.0        BOX
RCC  cylbe 0.0   0.0 0.0 0.0 0.0 +110.0   +19.50                  CYLINDER
RCC  cylbpo 0.0   0.0 0.0 0.0 0.0 +10.0   +13.0                     CYLINDER
RCC  cylbpi 0.0   0.0 0.0 0.0 0.0 +10.0   +12.8                      CYLINDER
SPH  wsph1   0.0   0.0 +10.0  +13.0                                                 SPHERE
SPH  wsph2   0.0   0.0 +10.0  +12.8                                                 SPHERE
XYP  wpln1  +10.0                                               PLANE
END
•black hole
rbhole 6     +ppbh –ppvac
•vacuum around
rvac 6     | +ppvac -cylbe | +cylbpi |  wsph2 -wpln1
*LBE
rlbe 6     +cylfg -cylbpo -wsph1   
*Beam Pipe Wall
rbpw 6     +cylbpo -cylbpi
*Target Window
rwndw 6     +wsph1 -wsph2 -wpln1  
END
GEOEND



MATERIAL card
*...+....     1....+....   2....+....    3....+....   4....+... .5....+...6...+..7....+....8
*                            Z          A          DENSITY MATERIAL NO.  NAME
*
MATERIAL        82.0     207.2     11.35      17.0              LEAD
MATERIAL        83.0     209.0     9.747      26.0              BISMUTH
MATERIAL         6.0   12.0107     2.000       6.0              CARBON
MATERIAL        25.0   54.9380     7.210      27.0              MANGANES
MATERIAL        15.0   30.9740     1.820      28.0              PHOSPHO
MATERIAL        16.0   32.0650     2.070      29.0              SULFUR
MATERIAL        14.0   28.0855     2.329      14.0              SILICON
MATERIAL        24.0   51.9960     7.180      30.0              CHROMIUM
MATERIAL        42.0   95.9400     10.22      31.0              MOLYBDEN
MATERIAL        27.0   58.6930     8.900      32.0              COBALT
MATERIAL        23.0   50.9415     6.110      33.0              VANADIUM
MATERIAL         7.0   14.0067   0.00117       7.0              NITROGEN
MATERIAL        41.0      92.9     8.570      34.0              NIOBIUM
MATERIAL        13.0 26.981538     2.699      10.0              ALUMINUM
MATERIAL        26.0    55.845     7.874      11.0              IRON
MATERIAL         8.0   15.9994   0.00133       8.0              OXYGEN
MATERIAL                          10.359      35.0              LBE
MATERIAL                            8.23      36.0              STEEL



Compound card

COMPOUND      -0.445      17.0    -0.555      26.0       0.0       0.0 LBE
COMPOUND     -0.0008       6.0    -0.003      27.0   -0.0002      28.0                   STEEL 
COMPOUND     -0.0001      29.0    -0.002      14.0     -0.08      30.0                    STEEL 
COMPOUND     -0.0085      31.0    -0.004      32.0   -0.0018      33.0                  STEEL 
COMPOUND     -0.0003       7.0   -0.0006      34.0   -0.0004      10.0                  STEEL 
COMPOUND     -0.8983      11.0                                                STEEL

*...+....    1....+....2....+.3....+...4...+...5....+...     6....+...    .7....+....8

ASSIGNMAT  LBE      rlbe
ASSIGNMAT  STEEL    rbpw rwndw
ASSIGNMAT  VACUUM   rvac
ASSIGNMAT  BLCKHOLE rbhole

ASSIGNMAT card



USERBIN card

*...+....      1....+....2....+....3....+....4....+....5....+... .6....+..  ..7....+....8
*Cartesian binning of the deposited energy inside the target

USRBIN          11.0     208.0      49.0      19.5       0.0    110. Edeposit
USRBIN           0.0       0.0 0.0 50.0       1.0     400.0   &

Scoring of heat deposition in R-Z binning



END of input

*...+....1....+...           .2....+....3....+....4....+....5....+....6....+....7....+....8
RANDOMIZE        1.0   
*...+....1....+....           2....+....3....+....4....+....5....+....6....+....7....+....8
START      1000000.0       
STOP



Heat Deposition Data from FLUKA



Code to Rearrange Data for TECPLOT



Data arranged 
for TECPLOT



Thank you



Rectangular parallepiped (RPP)

RPP   Xmin, Xmax, Ymin, Ymax, Zmin, Zmax



Right Circular Cylinder (RCC) 

RCC   Vx, Vy, Vz, Hx, Hy, Hz, R



Sphere (SPH)
SPH   Vx, VY, Vz, R



Plane perpendicular to Z axis (XYP)

XYP   Z



Compound



Continuation card: (not needed if the defaults are acceptable)

WHAT(1) = For R–Z and R––Z binning: Rmin

WHAT(5) =For R––Z: number of  bins. (Default is R––Z = R–Z, i.e., 1  bin)
.

WHAT(2) =For R–Z binning: X coordinate of the binning axis.

WHAT(3) =For Cartesian, R–Z and R––Z binnings: Zmin

WHAT(4) =For R–Z and R––Z binning: number of R bins 

WHAT(6) =For Cartesian, R–Z and R––Z binnings: number of Z bins

SDUM = “&” in any position in column 71 to 78



RANDOMIZE:

WHAT(1) : logical file unit from which to read the seeds.

Default = 1.0 (reads the random number seeds from unit 1)

WHAT(2) =any number < 2 · 109 (see Note 5)
.
Default = 1234598765

WHAT(3) – WHAT(6), SDUM: not used



START: Defines termination conditions, gets a primary from a beam or from 
asource and starts the transport.

WHAT(1) =maximum number of primary histories 

WHAT(2) : not used

WHAT(3) =time left for termination and printout (in seconds)

WHAT(4) : not used

WHAT(5) = 0.0: a line reporting the number of calls to the random number 
generator (in hexadecimalform) is printed at the beginning of each history only 
for the first ones, and then with
decreasing frequency
> 0.0: the number of calls is printed at the beginning of each history.

WHAT(6) =time reserved for an interactive run

SDUM : not used












