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                   IDS120h AND IDS120i  GEOMETRIES.

# Hg vs. Ga DP DISTRIBUTION USING DING'S OPTIMIZED   
   PARAMETERS  FOR BOTH TARGETS.

# BeWind: DPD PLOTS FROM  AZIMUTHAL SEGMENTATION   
   SIMULATIONS .

 >mars1510/MCNP

 >10-11 MeV NEUTRON ENERGY CUTOFF

 >SHIELDING:60%W+40%He  ( WITH STST  VESSELS) 

>4 MW  proton beam,Np=100,000 events.

>PROTONS ENERGY E=8 GeV.

>GAUSSIAN PROFILE:    σx=σy=0.12 cm(Hg)/0.132 cm(Ga).

IDS120h: introducing shielding vessels (STST OR W)
Different cases of shielding material.
  
>mars1510/MCNP

>10-11 MeV NEUTRON ENERGY CUTOFF

>SHIELDING: 60%WC+40%H
2
O/60%WC+40%H

2
O/

  

>4 MW  proton beam,  Np=100,000
 
>PROTONS ENERGY E=8 GeV.

>GAUSSIAN PROFILE:    σx=σy=0.12 cm.

IDS120h: introducing shielding vessels (STST OR W)
Different cases of shielding material.
  
>mars1510/MCNP

>10-11 MeV NEUTRON ENERGY CUTOFF

>SHIELDING: 60%WC+40%H
2
O/60%WC+40%H

2
O/

  

>4 MW  proton beam,  Np=100,000
 
>PROTONS ENERGY E=8 GeV.

>GAUSSIAN PROFILE:    σx=σy=0.12 cm.

IDS120h: introducing shielding vessels (STST OR W)
Different cases of shielding material.
  
>mars1510/MCNP

>10-11 MeV NEUTRON ENERGY CUTOFF

>SHIELDING: 60%WC+40%H
2
O/60%WC+40%H

2
O/

  

>4 MW  proton beam,  Np=100,000
 
>PROTONS ENERGY E=8 GeV.

>GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120h with  shielding vessels.
# Different cases of shielding material.
# N=100,000  AND N=500,000 events simulation for  80%W+20%He 
SHIELDING

 # Energy counting for  N=500,000 events simulation for  80%W+20%He 
SHIELDING

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He , 80%W+20%He,  88%W+12%He  ( WITH 
W VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000

 >PROTONS ENERGY E=8 GeV.
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120h with  shielding vessels.
# Different cases of shielding material.
# N=500,000 events simulation for  60%W+40%He AND 
   60%W+40%H

2
   SHIELDING 

 # Energy counting for  N=500,000 events simulation for  80%W+20%He 
SHIELDING

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He , 80%W+20%He,  88%W+12%He  ( WITH 
W VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000

 >PROTONS ENERGY E=8 GeV.
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120h with  shielding vessels.
# Different cases of shielding material.
# N=500,000 events simulation for  60%W+40%He AND 
   60%W+40%H

2
   SHIELDING 

 # Energy counting for  N=500,000 events simulation for  80%W+20%He 
SHIELDING

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He , 80%W+20%He,  88%W+12%He  ( WITH 
W VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000

 >PROTONS ENERGY E=8 GeV.
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120h with  shielding vessels.
# Different cases of shielding material.
# N=500,000 events simulation for  60%W+40%He AND 
   60%W+40%H

2
   SHIELDING 

 # Energy counting for  N=500,000 events simulation for  80%W+20%He 
SHIELDING

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He , 80%W+20%He,  88%W+12%He  ( WITH 
W VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000

 >PROTONS ENERGY E=8 GeV.
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120h with  shielding vessels.
# Different cases of shielding material.
# N=500,000 events simulation for  60%W+40%He AND 
   60%W+40%H

2
   SHIELDING 

 # Energy counting for  N=500,000 events simulation for  80%W+20%He 
SHIELDING

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He , 80%W+20%He,  88%W+12%He  ( WITH 
W VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000

 >PROTONS ENERGY E=8 GeV.
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120h with  shielding vessels.
# Different cases of shielding material.
# N=500,000 events simulation for  60%W+40%He AND 
   60%W+40%H

2
   SHIELDING 

 # Energy counting for  N=500,000 events simulation for  80%W+20%He 
SHIELDING

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He , 80%W+20%He,  88%W+12%He  ( WITH 
W VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000

 >PROTONS ENERGY E=8 GeV.
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120h with  shielding vessels.
# Different cases of shielding material.
# N=500,000 events simulation for  60%W+40%He AND 
   60%W+40%H

2
   SHIELDING 

 # Energy counting for  N=500,000 events simulation for  80%W+20%He 
SHIELDING

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He , 80%W+20%He,  88%W+12%He  ( WITH 
W VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000

 >PROTONS ENERGY E=8 GeV.
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120h with  shielding vessels.
# Different cases of shielding material.
# N=500,000 events simulation for  60%W+40%He AND 
   60%W+40%H

2
   60%W+40%H

2
   SHIELDING   SHIELDING 

 # Energy counting for  N=500,000 events simulation for  80%W+20%He 
SHIELDING

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He , 80%W+20%He,  88%W+12%He  ( WITH 
W VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000

 >PROTONS ENERGY E=8 GeV.
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

2

   IDS120hm: (m IS FOR) modified  Hg pool  vessel IN IDS120h.

# BP#1, SH#1: 1E05 (2 DIFFERENT INITIALIZATIONS) AND 2E05    
   SIMULATIONS COMPARISON. 
# SC#8:  3E05 AND 4E05 SIMULATIONS .
# BeWind:  1E05  SIMULATIONS .

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He  ( WITH STST  VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000 events.

 >PROTONS ENERGY E=8 GeV (P12 'POINT').
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.

   IDS120hm: (m IS FOR) modified  Hg pool  vessel IN IDS120h.

# BP#1(STST), SH#1: 1E05 (2 DIFFERENT INITIALIZATIONS)   
  AND 2E05   SIMULATIONS COMPARISON. 
# BP#1(STST):Hg vs. GA +  BP#1: STST vs. W 
# SC#8:  3E05 (2 DIFFERENT INITIALIZATIONS) AND 4E05  
   SIMULATIONS .
# BeWind:  1E05  SIMULATIONS .
# Hg vs. Ga:   1E05   DP SIMULATIONS .

 >mars1510/MCNP
 >10-11 MeV NEUTRON ENERGY CUTOFF
 >SHIELDING:60%W+40%He  ( WITH STST  VESSELS) 

 >4 MW  proton beam,  Np=100,000/500,000 events.

 >PROTONS ENERGY E=8 GeV (P12 'POINT').
 
  >GAUSSIAN PROFILE:    σx=σy=0.12 cm.
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IDS120hm GEOMETRY=IDS120h WITH MODIFIED Hg POLL VESSEL
AND SHIFTED Be WIDOW FROM 600 cm (0.6 cm THICK) TO 300 cm (1 cm THICK).

MODIFIED Hg POOL EXTENTS FROM 
86 cm TO ~300 cm  ALONG THE z-AXIS 
AND UP ~50 cm RADIALLY  

SH1-->SH1A SH2-->SH1B + SH2
1 cm THICK Be WINDOW IS 
LOCATED AT 300 cm 
(ORIGINALLY 0.6 cm 
THICK PLACED AT 600 cm)

1 cm THICK STST WALLS USED 
FOR THE Hg POOL VESSEL



  

          CENTER OF BEAM PROTONS  TRAJECTORY FOR Hg(BLACK) AND Ga(RED) TARGETS.
           (POOL SURFACE IN FIRST  PLOT  IS AT y= - 15 cm BUT FOR  SIMULATIONS y= - 20 cm) 

Y X

XZ

Y

Z

  Hg TARGET: y= - 15 cm------> l(protons trajectory)>191.37 cm>14  IL(protons interaction length in Hg~ 15 cm)     
                           y= - 20 cm------> l(protons trajectory)>116.14 cm>  8  IL 
 Ga TARGET: y= - 15 cm------> l(protons trajectory)>117.07 cm>5  IL(protons interaction length in Ga~ 24 cm)        
                           y= - 20 cm------> l(protons trajectory)= 0.0 cm (protons do not  enter the pool)

PROTONS  ENTER Ga POOL NEAR THE CENTER AND HAVE A SHORT PATH, ONE WAY TO  
IMPROVE THIS  IS  BY SHIFTING THE POOL TO THE RIGHT(~ 100 cm)

4
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          CENTER OF BEAM PROTONS  TRAJECTORY FOR Hg  AND Ga  TARGETS WITH JET AND POOL  
           PRESENT(BUT NOT INTERACTING).  POOL SURFACE  IS AT y= - 20.0 cm  

  Hg vs.  Ga TARGET: IT APPEARS PROTONS  INTERACT WITH Ga JET  IN A LONGER REGION  THAN 
IN THE Hg TO  COMPANSATE FOR THE SMALLER SIZE Ga ATOMS.  

IS  IT POSSIBLE TO ROTATE Ga JET TO ALLOW PROTONS  ENTER SOONER THE POOL AND 
THEREFORE  TRAVEL LONGER DISTANCE IN Ga POOL?

GaHg



  

POWER DEPOSITED IN THE SC COILS 

      6

SC#1-5 RECIEVE LESS DP (~ 0.107 kW) AND THERE IS A  SMALL 
INCREASE IN THE REST.



  

SH#1A~ - 99 kW DECREASE, SH#1B~SAME,  SH#2~ + 394  kW INCREASE.
DP IS SPREAD OUT MORE DOWNSTREAM, MAINLY IN THE VOLUME REGION 
ENCLOSED BY SC#4-10, HIGH RISK OF DPD PEAK VALUES CLOSE/ABOVE  ITER LIMIT.
MORE ENERGY (~+ 285  kW) WILL BE DEPOSITED IN SHIELDING IN Ga TARGET.

              ABOUT SAME TOTAL DP IN VESSELS AND ABOUT SAME DISTRIBUTION.

          DEPOSITED  POWER  IN SHIELDING AND SHIELDING VESSELS. 
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POWER DEPOSITED IN RESISTIVE MAGNETS (RS#) AND BEAM PIPE (BP#).

                  ABOUT 67 kW LESS DP IN RESISTIVE COILS.

BEAM PIPE DEPOSITED POWER DISTRIBUTION  CONFIRMS THAT THE  
ENERGY IS SPREAD MORE DOWNSTREAM (INCREASE IN DP#2 BY 
MORE THAN 80 kW IN Ga TARGET) CONSISTENT WITH THE 
EXPECTATIONS FROM  A ''SOFTER'' (SMALLER ATOMS) TARGET.
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Ga TARGET RECIEVES ABOUT  HALF THE POWER DEPOSITED IN Hg, WHILE Ga POOL 
ABOUT 105 kW LESS ENERGY THAN THAT IN  Hg POOL.
THAT IS DUE TO THE SMALLER  LENGTH OF THE PROTONS TRAJECTORY IN THE Ga 
POOL AND THE LARGER p-Ga INTERACTION LENGTH.
SINCE  Ga ATOMS HAVE MUCH SMALLER ATOMIC NUMBER (31) THAN Hg ATOMS 
(80) A  SMALLER NUMBER OF PROTONS INTERACTS WITH THE TARGET AND MORE 
WILL END UP IN THE Ga POOL, THAT WILL SOMEHOW MITIGATE THE EFFECT OF THE 
 LAST TWO Ga  ''DISADVANTAGES'' .

 Be WINDOW ABOUT 1.6 kW LESS DP IN Ga.

SUMMARY FOR  TOTAL POWER DEPOSITED IN DIFFERENT COMPONENTS IN TARGET STATION.



  

                               DEPOSITED POWER PEAK DENSITIES IN SC#1-11.
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AS WAS EXPECTED, AZIMUTHALLY AVERAGE DPD PEAK VALUES IN SC#8-11
DOWNSTREAM, NEAR THE END OF THE ''STAIRS'', REVEAL THE  VULNERABILITY OF 
THESE SC   TO RADIATION FOR A Ga TARGET  CASE.
ONE SHOULD EXPECT  EVEN HIGHER DPD PEAKS FROM AZIMUTHAL DISTRIBUTION.

NS ''OPTIMIZED''  P12 POINT GAVE RESULTS IN RESONABLE AGREEMENT WITH  DX
MORE  ''PRECISE''  OPTIMIZED/MAXIMUM YIELD POINT FOR Hg TARGET.  



  

      π±  SPECTRUM HISTOGRAM PLOTS  AT z=1900 cm FOR Hg AND Ga TARGETS.

   PARTICLE(TARGET)                                     π+(Hg)         π+(Ga)         π-(Hg)        π-(Ga)    

# EVENTS PRODUCING:                                  3162            3148            3215          3335

# DIFFERENT  EVENTS PRODUCING:              3122            3119            3195          3304

   TOTAL #   OF PARTICLES:                          12913          13503          10444        11396

 #  OF PARTICLES WITH 40<KE<180 MeV:    1755            1742            1854          1622
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  μ±  SPECTRUM HISTOGRAM PLOTS  AT z=1900 cm FOR Hg AND Ga TARGETS.

   PARTICLE(TARGET)                                     μ+(Hg)         μ+(Ga)         μ-(Hg)         μ-(Ga)    

# EVENTS PRODUCING:                                  4821           3821            5298          3856

# DIFFERENT  EVENTS PRODUCING:              4517           3618            4962          3724

   TOTAL #   OF PARTICLES:                          18942          17332          18610        15746

 #  OF PARTICLES WITH 40<KE<180 MeV:    9153            7647           10105         7972
   12



  

                    IDS120h (LEFT) vs. IDS120i (RIGHT)  [YZ CROSS SECTION] .

                   IDS120h                                                          IDS120i
                   N(SC)=19                                                        N(SC)=12                    
            IR(SC#1-3)=120 cm                                          IR(SC#1-2)=120 cm
SC#4--->#10:IR=110 cm--->IR=45 cm                         IR(SC#3-6)=100 cm  
               SC#11- 18(IR=45 cm)  ---------------------->     SC#7-10(IR=80 cm)  
                       SC#12- 18            ~~~~~~~~~~~>TWO LONG SC(#8+9)/dZ~156/274 cm
      GAPS BETWEEN THE COILS CREATED AT THE EXPANSE OF RADIAL THIKNESS. 
  F.E. dR(SC#2/3/4)~60/18/15 cm ~~~~~~~~~~>  dR(SC#2/3/4)~ 77/40/40 cm 

                    IDS120h                                                          IDS120i
                   N(SC)=19                                                        N(SC)=12                    
            IR(SC#1-3)=120 cm                                          IR(SC#1-2)=120 cm
SC#4--->#10:IR=110 cm--->IR=45 cm                         IR(SC#3-6)=100 cm  
               SC#11- 18(IR=45 cm)    ----------------------->SC#7-10(IR=80 cm)  
                 SC#11- 18(IR=45 cm)    ----------------------->SC#7-10(IR=80 cm)         
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2 cm GAP
2 cm GAP

10 cm GAP
103 cm GAP

112 cm GAP
26  cm GAP



  

POWER DEPOSITED IN THE SC COILS 

FIRST TWO COILS GET ALMOST ALL DEPOSITED POWER IN SCs.  
IN BOTH Hg AND Ga TARGET THE DP DISTRIBUTION AND TOTAL 
DP ABOUT THE SAME. 
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              DEPOSITED POWER IN SHIELDING AND SHIELDING VESSELS. 

SH#1A~ - 105 kW DECREASE, SH#1B~SAME,  SH#2~ + 230  kW INCREASE.
DP IS SPREAD OUT MORE DOWNSTREAM.
MORE ENERGY (~+ 155  kW) WILL BE DEPOSITED IN SHIELDING IN Ga TARGET.

SHIELDING VESSELS DP DISTRIBUTION  AND TOTAL DP~ SAME IN Hg AND Ga TARGET.
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POWER DEPOSITED IN RESISTIVE MAGNETS (RS#) AND BEAM PIPE (BP#).

                  ABOUT 66 kW LESS DP IN RESISTIVE COILS.

           ABOUT 77 kW MORE DP IN BEAM PIPE MOSTLY IN BP#2.
           THE EXTRA SPACE FOR SHIELDING DOWNSTREAM WILL    
           PROVE VERY USEFUL IF THE TAGRET IS Ga.
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POWER DEPOSITED IN  SC COILS  AND DPD PEAK VALUES.

Ga TARGET RECIEVES ABOUT HALF THE DEPOSITED POWER THE  Hg TARGET GET 
BUT Ga POOL AND POOL WALLS  HAVE ABOUT THE SAME DP, THE EXPLANATION 
WAS GIVEN EARLIER IN PAGE 9.  
Be WINDOW ALSO HAS  ABOUT THE SAME DP.  

AZIMUTHALLY AVERAGE DPD PEAK VALUES APPEAR ABOUT THE SAME IN GENERAL 
FOR BOTH  Hg AND Ga TARGET AND SIMILAR TO THE ONES IN IDS120h.
DETAIL  ANALYSIS OF THE AZIMUTHAL DPD DISTRIBUTION IN SC  IS UNDER WAY.
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                    IDS120h Hg TARGET Be WINDOW DPD AZIMUTHAL DISTRIBUTION                  
                    3D PLOT                                                      RADIAL FOR 12 ANGLES 

 18


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

