
IDS120h  GEOMETRY WITH MODIFIED Hg  POOL VESSEL

SIMULATIONS FOR  60% W + 40% He SHIELDING  (P11/P12 'POINTS') (CONT.)  

DETAILED STUDY FOR  DP IN SC#8 AND SC#9 
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IDS120hm: (m IS FOR) modified  Hg pool  vessel IN IDS120h.
# 1E5 AND 5E5 SIMULATIONS COMPARISON.
# DETAIL ANALYSIS OF TDP IN SC#8 AND SC#9.
# PROTECTING THE SC's IN THE “STAIRS”
# P11/P12 INITIAL PROTON BEAM POSITION SIMULATIONS.

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

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

>PROTONS ENERGY E = 8 GeV.

>GAUSSIAN PROFILE:    σx = σy = 0.12 cm.
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IDS120hm GEOMETRY = IDS120h WITH MODIFIED Hg POOL 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



XY PROJECTIONXZ PROJECTIONYZ PROJECTION

P11 AND P12 INITIAL PROTONS BEAM POSITION POINTS WILL BE USED FOR THE SIMULATIONS.
PROJECTION OF P11 (BLACK) AND P12 (RED) PROTONS TRAJECTORY PLOTS.

P12  PROTONS  ENTER THE Hg POOL SOONER AND THEREFORE HAVE A LONGER TRAJECTORY.
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IDS120hm WITH Hg IN THE POOL UP TO y = - 20 cm WITH SH1 (LEFT) AND WITHOUT SH1 (RIGHT)

TABLES NOTATION: C2(P11/P12)A/B = IDS120hm WITH Hg IN THE POOL VESSEL, 
SURFACE  AT y = - 20 cm (A = 1E5, B = 5E5 EVENTS)
C3(P11/P12) = IDS120hm  WITHOUT  SH#1, Hg POOL SURFACE  AT y = - 20 cm

FOR EACH CASE BOTH   P11 / P12 INITIAL PROTON BEAM POSITIONS EXAMINED



SC1: ~ 0.2 kW    SC1-6: ~ 0.33 kW   SC#1-19: > 0.5 kW

MOST SIGNIFICANT DIFFERENCES IN SC's TDP OBSERVED FOR P12 POINT.

POWER DEPOSITED IN THE SC COILS 
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POWER DEPOSITED IN THE SHIELDING (SH#), SHIELDING VESSELS (SHVS#), AND  SH1 W TUBE 2 
(SH1T2)

P11, P12 AGREEMENT WITHIN ~ 1-2 kW 

SHVS#1: MOST SIGNIFICANT DIFFERENCE, ESPECIALLY FOR  P12 
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POWER DEPOSITED IN RESISTIVE MAGNETS (RS#) AND BEAM PIPE (BP#).

VERY SMALL DIFFERENCES FOR BOTH P11, P12
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MOST SIGNIFICANT  DIFFERENCES OBSERVED FOR BP#1 AND BP#2 FOR P12



SUMMARY FOR  TOTAL POWER DEPOSITED IN DIFFERENT AREAS AND ENERGY FLOW.

SC#1-19: ~ SAME  FOR ALL CASES 
SH#1-4: ~ ABOUT SAME FOR BOTH P11, P12
RS#1-5: ~ ABOUT SAME FOR BOTH P11, P12
BP#1-3: ~ -2.52 kW (P11) / ~ -7.14 kW (P12)
BeWind: ~ 7.4-7.6 kW

LARGER DIFFERENCES IN P12 POINT AND
ENERGY 'GAPS' MORE THAN  THOSE
IN P11 CASES. 
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SC#1-11 PEAK VALUES.
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SC#9: C2(P12) CASE APPEAR TO BE ESPECIALLY SENSITIVE TO STATISTICAL  
UNCERTAINTIES.
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SC#9 ANGULAR SEGMENTATION FOR TDP  DETAILED STUDIES:
8 SECTIONS EXTENDING OVER THE WHOLE LENGTH OF THE COIL.

(MANY THANKS  TO SERGEI STRIGANOV)

11



12

PLOT AND DATA TABLE FOR DP IN 8 SECTIONS OF SC#8 OR SC#9  FOR C2 OR C3 CASE.

N = DP IN SC#7-9 FROM SEGMENTATION 
STUDIES
B = DP IN SC#7-9 FROM  ORIGINAL SIMULATION 

DATA TABLE FOR DP(W) IN 8 SECTIONS

C2(P11/P12): S#6 RECEIVES MOST OF DP (5.9/3.3 W)
C3(P11/P12): S#8 RECEIVES MOST OF DP (6.7/4.3 W)



SC#8 SC#9

REINFORCING SH#2 AND SH#4 RIGHT SIDE 
FLANGES (10 cm  --> 14 cm  THICKNESS).

DEALING WITH THE PROBLEM OF SH#8 AND SC#9 PEAK VALUES   

BEFORE: TDP SC#7-9 (0.049 kW),  PEAK SC#7/8/9 (0.001/0.170/0.040 mW/g) 
AFTER: TDP SC#7-9 (0.005 kW),  PEAK SC#7/8/9 (0.001/0.027/0.100 mW/g)
TDP SHVS2RFL/SHVS4RFL (0.773/0.010  kW) 13


