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Energy deposition from  MARS,  MARS+MCNP codes.  

STANDARD (STUDY II)  GEOMETRY.

STANDARD SHIELDING (80%WC+20% H2O).

4MW  proton beam.

Initially E=24 GeV, 
GAUSSIAN PROFILE:    σx=σy=0.15 cm.

Now E=8 GeV,
GAUSSIAN PROFILE:    σx=σy=0.12 cm.
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STANDARD   (STUDY  II) SOLENOID GEOMETRY, 13 NiTi+Cu+...  SC

SC#1          -120<z<57.8  cm      Rin=63.3 cm   Rout=127.8 cm
SC#2            67.8<z<140.7 cm    Rin=68.6 cm   Rout=101.1 cm       
SC#6-13       632.5<z<218.7 cm  Rin=42.2 cm   Rout=45.1-->43.4 cm    (TOTAL # 

SC=13) 
3



DEPOSITED ENERGY WITH 24 GeV AND 8 GeV  BEAM (MARS, MARS+MCNP).

From  24 GeV to 8 GeV,  and from a  more detail treatment of  low energy neutrons:
from ~14 kW to ~38 kW power in SC1 and from ~29 kW to 50 kW in total power. 
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OFF/ON SHIELDING, DIFFERENT NEUTRON ENERGY CUTOFFS.
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OFF/ON SHIELDING, DIFFERENT NEUTRON ENERGY CUTOFFS.
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OFF/ON SHIELDING, DIFFERENT NEUTRON ENERGY CUTOFFS.

7
High energy neutrons are a problem even with shielding material.



Within shielding thickness  restrictions,  best effect is achieved by maximizing content in 
high Z material. For WC beads and H2O, from  random sphere packing analysis x~0.63.
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REPLACING RESISTIVE MAGNET WITH SHIELDING MATERIAL 
(80%WC+20% H2O)  REDUCES DEPOSITED ENERGY IN SC1 FROM ~28  
kW TO ~10 kW  (A  FACTOR  OF ~3).
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STANDARD (OLD) VS.  IDS80 (NEW)  SOLENOID GEOMETRY
(IDS80 WITH  60%WC+40% H2O SHIELDING) 

From 63.3 cm (SC#1)  to 80 cm (SC#1-10) inner radius for solenoids around target 
area: more space for shielding.  



MARS+MCNP (DEFAULT NEUTRON ENERGY CUTOFF 0.1 MeV) 

Study II, standard case, first solenoid (NiTi+Cu+...) 
and  with  80%WC+20% H2O  shielding-------->

Enhanced shielding case (IDS80), first group of 
solenoids (SC#1-5) (Ni +...) and with  60%WC+40% H2O  
shielding:

28 kW --------> 2 kW 

11



CONCLUSIONS.

Low energy neutrons require detail  study  provided by MCNP.
High energy neutrons are a problem even with the shielding material.              
Resistive coil significantly reduces the ability for shielding  SC1.                       
High Z material required and as much as possible.                                            
Additional space for shielding material necessary for solenoids especially      
around  target area.       
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BACKUP SLIDES
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NO SHIELDING, DIFFERENT NEUTRON ENERGY CUTOFFS.

1
4



1
5



80%WC+20%H2O SHIELDING,  
DIFFERENT NEUTRON   ENERGY CUTOFFS.
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ENERGY DEPOSITED FOR DIFFERENT COMPOSITIONS OF 
THE SHIELDING ( x WC+(1-x) H2O ) 
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DEPOSITED ENERGY BY REMOVING  THE MAGNETIC FIELD,  
USING TWO WAYS: (4=F, B≠0) (4=T, B=0) 
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DEPOSITED ENERGY WHEN RESISITIVE COIL IS REPLACED  BY  SHIELDING MATERIAL.
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DEPOSITED ENERGY WITH 24 GeV BEAM.
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