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Energy deposition from MARS, MARS+MCNP codes.

STANDARD (STUDY Ill) GEOMETRY,
STANDARD SHIELDING(80%WC+20% H20)

GAUSSIAN PROFILE: ox=oy=0.12 cm
E=8 GeV, 4MW proton beam



STANDARD SOLENOID GEOMETRY, 13 NiTi+Cu+... SC

OLD GEOMETRY

Aspect Ratio: X:Z2 = 1:16.9230

SC#1 -120<z<57.8 cm R, =63.3cm R_,=127.8 cm

SC#2 67.8<z<140.7cm R =68.6cm R_,=101.1cm

SC#6-13 632.5<z<218.7cm R =42.2cm R_,=45.1-->43.4cm (TOTAL#
SC=13)



NO SHIELDING, DIFFERENT NEUTRON ENERGY CUTOFFS.

[ En > Ei(MeV) || o [[SC#2-13[% Total | %
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Deposited energy Power for SC#1, SC#2-13 and total, standard geom., different neutron energy cutoffs (10_] ' to 300 MeV)
(MARS+MCNP) NO SHIELDING, 8 GeV protons, 4 MW, Gaussian Distribution Gx=6y=0 .12 cm
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80%WC+20%H,O SHIELDING,
DIFFERENT NEUTRON ENERGY CUTOFFS.
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Deposited energy Power for SC#1, SC#2-13 and total, standard geom., different neutron energy cutoffs (10'11 to 300 MeV)
(MARS+MCNP) 80% WC+20% H,O shielding, 8 GeV protons, 4 MW, Gaussian Distribution 6,=0,=0. 12 cm
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Deposited energy Power for SC#1, SC#2-13 and total, standard geom., different neutron energy cutoffs (10'” to 300 MeV)
(MARS+MCNP) a=NO SHIELDING,szO%WC+20H20, 8 GeV protons, 4 MW, Gaussian Distribution Gx=0y=0 .12 cm
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Deposited energy Power for SC#1, SC#2-13 and total, standard geom., different neutron energy cutoffs ( 10" t0 300 MeV)
(MARS+MCNP) a=NO SHIELDING,b=80%WC+20H,0, 8 GeV protons, 4 MW, Gaussian Distribution 6,=0,=0.12 cm
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ENERGY DEPOSITED FOR DIFFERENT COMPOSITIONS OF
THE SHIELDING ( x WC+(1-x) H,O )
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| 0.1% WC+99.9% H,O

10% wc+90% HzO

| 50% WC-I-50% Hy0

| 60% WC+40% H.0

70% WC+30% H.O

O 00|~ O Onf | SO NI =

?o WC+Z)% Hzo

99. 9%WC+0 1% HzO

1C || 0.1% WC+99.9¢ o Hy0O || 1.0148 || 31.90 253.60
2C || 10% WC+90% H,0 2.48 25.35 96.45
3C | 20% WC+80% H.O 3.96 21.48 52.94
[4C_ | 30% WC+70% H.0 5.44 18.77 37.57
5C | 40% WCH+607% H,U 6.92 17.02 30.80
6C | 50% WC+50% H.0 84 15.21 25.83
| 7C_ | 60% WC+40% H,O || 9.88 14.10 23.68
8C | 0 o WCH307% H,0 11.36 13.26 22.24
9C | 80% WC+20% H.O 12.84 13.09 21.39
10C || 90% WC+10% H.O 14.32 12.45 20.58
m‘ﬂmﬂ, 15.79 11.95 19.89




Deposited energy Power for SC#1, SC#2-13 and total, standard geom., different shielding compositions.
(MARS+MCNP), x WC+(1-x) HZO shielding, 8 GeV protons, 4 MW, Gaussian Distribution Gx=Gy=0 .12 cm
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DEPOSITED ENERGY BY REMOVING THE MAGNETIC FIELD,
USING TWO WAYS: (4=F, B#0) (4=T, B=0)

Table 0.4: (10/23/2010)

[ YES/NO MAGNETIC FIELD (SET 4=F OR B=(0,0)) (*™™) ] ]
N,=100,000 , STANDARD GEOMETRY,13 SC COILS, 2 SC ps:G1=1, G2=2-13

STANDARD SHIELDING WITH: 80% WC+20% H,0, MARS+MCNP
A L Y N "

CRIALS: S( SCON
»—8 GeV, , Ox=0y=0.12 cm Gaussian distr.
a= £, >0.1 MeV (DEFAULT)
b= E,, >20 MeV
c= — . y £oy 20.1 Me
e= =0, 4= . ’ =0.1 d

Table 0.5: POWER OF DEPOSITED ENERGY IN KW, DW/W %=((Wa-W,)/W,)
x100 where x=b,c,e, in d and f are the percentage differences with ¢ and e corre-

spondingly (10 /23 /2010)

[ IGT % [G2 % [ Total [ %




DEPOSITED ENERGY WHEN RESISITIVE COIL IS REPLACED BY SHIELDING MATERIAL.

Table 0.10: (10/18/2010)

STANDARD SHIELDING WITH: 80% WC+20% HzO MARS+MCNP
SOLENOID MATERIALS: SC#1-13=SCON (NiTi+Cu+..

E,—8 GeV, 4 MW BEAM, 0,=0,—0.12 cm Gaussian distr.

a= E, >20.1 MeV (DEFAULT

b= E, >20 MeV

c=REPLACING RC WITH 80% WC+20% Hzo E, >20.1 MeV EFAULT
- 0 o2\, >20

Table 0.11: POWER OF DEPOSITED ENERGY IN KW, DW/W %=((Wx-W,)/ W)
x100 where x=b,c, in d the percentage difference is with c. (10/18/2010)

% % Total [ %

1
a (| 27.77 | - 11 39.31 | -
b |l 13.09 | -52.86 | 8.30 -28.08 21.39 | -45.59

Lﬂ 9.83 [-64.60 [ 10.45 [ -9.45 [20.28 [ -48.41

d|[4.41 |-58.28 | 7.97 |-23.73 || 12.38 | -38.95




DEPOSITED ENERGY WITH 24 GeV BEAM.

Table 0.6: (10/26/2010)

E,—24 GeV, 4 MW BEAM, 0,—=0,=0.15 cm Gaussian distr.

| N,=100,000 , STANDARD GEOMETRY,13 SC COILS, 2 SC groups:G1=1, G2=2-13 |
SOLENOID MATERIALS: SC#1-13=SCON (NiTitCurt..

a= I n =20.1 Me
b= MARS E, > 10~ T MeV
c= >0.1 Me

d= MARS+MCNP E, > 107 ™ MeV

Table 0.7: POWER OF DEPOSITED ENERGY IN KW, DW/W Y=((W,-W,)/ Wo)
x100 where x=b,c,e, in d is the percentage difference with c. (10/26/2010)

0 2 0 0
(8 [1428 - 1490 [ - 218 -
b || 15.92 | +11.48 || 14.99 | +0.60 | 30.91 | +5.95

¢ [15.45 [ +8.19 | 14.68 [-1.48 | 30.13 | +3.6
d [[22.06 | +42.78 | 16.30 | +8.99 | 38.36 | +27.31




