Target Submission Number: Tgt-16-04/Tgt-16-05

Appendix 1

Target Array and Energy Propagation Calculations

TITLE: Irradiation of RbCl/Sc target in Box 2 concurrently with LHC targets in Box 1 at 160 MeV

incident energy

Target Array Number:

TA-16-05 (b)

Preparer: D. Medvedev

Layer nun| The BLIP Target Stack, 160 MeV Thorium with Simos targets

RbCI density 2.2g/cm™*3

06/27/16 caiculations using range lookup tables

P

thick

P. Pile
eloss in Material

(MeV)

Material in Beam {glcm*3) {mm) (inches) _KE (MeV in) Range{mm) KE (MeV out)
1{Be window 1.85 0.3048 0.0120 160.50 117.300 160.21 0.28
2| AiBeMet window 2.10 0.3048 0.0120 160.21 104.700 159.86 0.35
3iBeamiine window SS 8.00 0.7874 0.0310 159.86 31.680 157.54 2.32
4lwater gap 1.00 2.6924 0.1060 157.54 170.300 156.15 1.39
5]box window SS 8.00 0.5080 0.0200 156.15 30.430 154.63 1.52
6fwater gap 1.00 2.8067 0.1105 154.63 164.800 153.09 1.54
7|Simos tgt window - 88 8.00 0.3048 0.0120 153.08 28.410 152.15 0.94
8[MoGr_1 252 4.0000 0.1575 162.15 74.750 147.4 4.80
9|Simos tgt window - S8 8.00 0.3048 0.0120 147.35 27.540 146.38 0.97
10|water gap 1.00 2.0447 0.0805 146.38 149.700 145.20 1.18
11{Simos tgt window - SS 8.00 0.3048 0.0120 145.20 26.860 144.24 0.96
12{MeGr_2 2.52 4.0000 0.1575 144.24 68.120 139.3 4.94
13{Simos tgt window - SS 8.00 0.3048 0.0120 138.30 25.000 138.29 1.01
14]water gap 1.00 2.0527 0.0808 138.29 135.500 137.07 1.22
15]Simos tgt window - S8 8.00 0.3048 0.0120 137.07 24.320 136.06 1.01
16{MoGr_3 252 4.0000 0.1575 136.06 61.530 130.8 5.16
17iSimos tgt window - SS 8.00 0.3048 0.0120 130.90 22.460 129.86 1.04
18jwater gap 1.00 2.0527 0.0808 129.86 121.300 128.58 1.28
19]Simos tgt window - SS 8.00 0.3048 0.0120 128.58 21.780 127.53 1.058
20]MoGr_4 252 4.0000 0.1575 127.53 54910 122.1 5.43
21iSimos tgt window - S8 8.00 0.3048 0.0120 122.10 19.910 121.00 1.10
22|water gap 1.00 2.0527 0.0808 121.00 107.100 119.67 1.33
23] VACUUM DEGRADER front Window 8.00 0.3048 0.0120 119.67 19.230 118.56 111
24]Vacuum 0.00 2.0000 0.0787 118.56 0.00
25[VACUUM DEGRADER back Window 7.98 0.3048 0.0120 118.56 18.920 117.43 113
26| water gap 1.00 6.6548 0.2620 117.43 101.600 113.02 444
27|stainless steel exit window Box 1 8.00 0.5080 0.0200 113.02 17.420 111.13 1.89
28| water cooling 1.00 3.8100 0.1500 111.13 92.140 108.51 2.62
20]stainless steel entrance window Box 2 8.00 0.5080 0.0200 108.51 16.230 106.56 1.95
30]water cooling 1.00 5.0800 0.2000 106.56 85.530 102.95 3.61
31]stainless steel vacuum degrader 8.00 1.4732 0.0580 102.85 14.810 96.94 6.01
32 Water 1.00 5.0800 0.2000 96.94 72.280 93.068 3.88
33iinconel 8.43 0.3048 0.0120 93.06 11.750 91.66 1.40
34] RbCl (solidfiiquid) 2.20 16.4000 0.6457 91.66 46.442 71.40 20.26
35t inconel 8.43 0.3048 0.0120 71.40 7.393 69.7 1.7
36 Water 1.00 5.0800 0.2000 £9.69 40.040 64.62 5.07
37}inconel 8.43 0.3048 0.0120 64.62 6.208 62.8 1.84
38| RbCI (solid/iquid) 2.20 12,7000 0.5000 62.78 23.941 40.75 22,03
39} inconel 8.43 0.3048 0.0120 40.75 2.764 38.1 2.64
40| Water 1.00 5.0800 0.2000 38.11 13.480 29.33 8.78
41}inconel 8.43 0.3048 0.0120 29.33 1.555 259 3.45
42| Scandium 299 4.9784 0.1960 25.88 3.316 stop 25.88
43} inconel 8.43 0.3048 0.0120 stop stop stop n/a
44| water gap 1 5.08 0.2000 stop stop stop n/a
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Target Submission Number: Tgt-16-04/Tgt-16-05

Appendix 2

Proposed Run Time (e.g. days, hrs.): 25 days starting July 5™ till the end of the season

Desired Completion Date: July 31

Requested Beam Energy (MeV): 160

Requested Beam Current (uA): 130

Type and Layer #s from Thickness BLIP Witness
ltem stamped ID “Target Array and Energy ) Operator .
(if available) Propagation Calculations” inch (Initial) (Initial)

Water gap 6 0.1105

MoGR1 Capsule 7-9 0.1815
Water gap 10 0.081

MoGR2 Capsule 11-13 0.1815

‘; Water gap 14 0.081

B| MoGR3 Capsule 15-17 0.1815
Water gap 18 0.081

MoGR4 Capsule 19-21 0.1815
Water gap 22 0.081

Vacuum degrader 23-25 1.729

Continue to the next page for Box 2




Target Submission Number: Tgt-16-04/Tgt-16-05

Continues from previous page

ltem s;yrf,ﬁfé‘ ?D “Tar;?':;: :nf:::ergy Thickness Osg;or Witness
(if available) Propagation Calculations” inch (Initial) (Initial)

Water gap 30 0.200
Vacuum degrader 31 0.654
Water gap 32 0.200
N 1" RbCl 33-35 0.670
é Water gap 36 0.200
a8 2" RbCl 3739 .| 0524
Water gap 40 0.200
Sc target 41-43 0.220
Water gap : 44 0.200
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