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Version: September 23,

Scintillator Plate Calorimeter Costs
1990 Endcap Geometrical Elemenis

T. Kirk
Model 'A' | Model 'B' | Model 'H'| Model 'D'
_ Parameter RDK LOI 10l Cost Est TK/JP LOI
int er Face Half Length (M) 4.20 4.20 4.70 4,70
Endcaps, EM Section:

Thickness (M) 0.27 0.27 0.27 0.27
Aver. Min, Radius (M) 0.44 0.44 0.4%9 0.49
Avar. Max. Radivs (M) 1.70 2.12 2.27 2.27
Velume (M*“3} 4.61 7.40 8.42 §.42
Aver. Density (Tons/M**3) 6.7 6.97 6.897 6.97
Total Weight (Tons) 32.16 51.58 58.68 58.68
Cum. Z-Pos. (M) 4,47 4.47 4,97 4.97

Endcaps, HAC1 Section:
Thickness (M) 1.16 1.31 1.31 1.50
Aver. Min. Radius {M) 0.52 0.52 0.57 0.58
Aver. Max. Radius (M) 2,24 3.65 3.80 3.80
Vciume (M**3) 34.74 107.58 116.32 133.26
Aver. Density (Tons/M**3) 7.27 9.02 9.02 - 9.02
Total Weight (Tons) 252.51 870.71 1049.61 1202.48
Cum. Z-Pos. (M} 5.64 5.78 6.28 6.48

Endcaps, HAC2 Saction:
Thicknass (M) 0.83 0.90 0.80 0.73
Aver. Min. Radlus {M) 0.62 0.64 0.69 0.70
Mt x. Radius (M) 3.65 3.65 3.80 3.80
Vclume (M**3) 67.76 72.80 78.82 63.74
Aver. Density (Tons/M**3) 7.27 7.28 7.28 7.28
Total Weight (Tons) 492,47 530.97 574.09 464.23
Flix Return Factor @ B0=20 T 1.93 1.10 1.01 0.89
Fe Area Dilution Factor 0.92 0.82 0.92 0.92
Cum. Z-Pos. (M) 6.47 6.68 7.18 7.20

Endcaps, Fe Ring Section:
Thickness (M} 2.50 2.71 2.71 2.73
Mir. Radius (M) 3.65 3.65 3.80 3.80
M: x. Radius (M) 4.49 4.49 4.64 4.54
Ot ter Slope - DDz 0.63 0.60 0.60 0.60
Vciume (M**3) 77.67 85.25 838.43 81.33
Aver. Density (Tons/M**3) 7.87 7.87 7.87 7.87
Total Weight (Tons) 611.24 670.95 695.91 640.04

Endcaps, Fe Disk Section:
Endcap Fe Disk Thickness (M) 0.50 0.50 0.50 0.60
Endcap Fe Disk Volume (M**3) 40.72 40.65 43.95 43.90
Endcap Fe Disk Weight (Tons} 320.47 319.91 345.89 345.52
En3cap Disk Lengih (lambga) 2.88 2.98 2.98 2.98
Cum. 2-Pos. (M) 6.97 7.18 7.68 7.70
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Scintlliator Pigte Calorimeter

Cosis

Version: September 23, 1990 Barrel Geometrical Elements

T. Kirk
Model 'A’'{ Model 'B' [ Model 'H'| Medsl 'D'

. Parametet _RDK LOI Lol _Cost Est TKAP LOI
So enold Current Sheet Radius (M) 1.81 1.81 1.86 1.8¢
So enold Currgnt Shest End (M) 4.47 3.85 4.35 4.35

Barrel, EM Section: ,
Min. Half Length (M) 4.80 4.14 4.64 4.64
Mh. Radius (M) 2.10 2.10 2.25 2.25
Mex. Radlus (M) 2.34 2.34 2.49 2.49
Inrer Siope - Dr/D2 0.43 0.54 0.51 0.51
Voume (M**3) 32.56 29.85 35.48 35.48
Avir. Density (Tons/M™*8) 6.97 6.97 6.97 6.97
To al Waight (Tons)} 226.97 208.05 247.34 247.34

Barre!, HAC1 Sactlion:
Miii. Half Length (M) 5,68 4.40 4.90 4.90
Quter Cyl. Halt Length (M} 5.58 4.40 4.90 4,90
Quier Siope - Dr/Dz 0.00 0.00 0.00 0.00
inner Slope - Dr/Dz 0.00 0.00 0.00 0.00
Max. Half Length (M) 5.58 4.40 4.90 4.90
Mir.. Radius (M) 2.37 2.37 2.52 .52
Ra jius @ Max. Length (M)
Mex. Radlus (M) 5.65 3.65 3.80 3.80
Vo ume (M™3) 270.42 213.24 249.29 249,29
Avar. Denslty (Tons/M™3) 9.02 8.02 8.02 9.02
Toial Weight (Tons) 2440.13 1924.11 2249.44 2249.44

Barrel, HAC2 Saction:
Haif Length (M) 5.58 4.40 4.90 4,80
Ou er Stope - Di/Dz 0.00 0.00 0.00 0.00
innar Slops - Dr/Dz 0.00 0.00 0.00 0.60
Mac¢ Length (M) 5.58 4.40 4,90 4.90
Mir. Radius (M) 3.65 3.85 3.80 3.80
Racfius @ Max. Length (M)
Ma . Radius (M) 4.19 4.18 4.34 4.34
Volume (M**3) 148.78 117.31 135.64 135.64
Avir, Density (Tons/M**3) 7.27 7.27 7.27 7.27
Total Welght (Tons) 1081.29 852.63 985.82 9856.82
Flu< Return Faclor @ BO=2.0 T 1.49 1.4%9 1.31 1.13
Fe Area Dilution Factor 0.82 0.92 0.92 p.s2
Rel sctance Ratio - (EM+HAC1)/Fe 0.03 0.03 0.03 0.04

Barrel, Fe Cylinder Section:

Min. Radius (M) 4.19 4.1¢ 4.34 4.34
Ma:. Radius (M) 4.49 4.49 4.64 4.54
Hal’ Langth (M) 5.58 4.40 4.90 4.90
Volume (M**3) 91.37 72.05 83.01 54.72
We ght (Tons) 719.11 567.04 653.29 430.68
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Scintillator Plate Calorimeter Costs

Ve-'sion: September 23, 1990

Overall Cost Elements

T, Kirk

Model 'A'}{ Model 'B* | Model 'H'{ Model 'D’
_ Parameter RDK LOI Lo Cos! Est TK/JP_LOI
Ba rel EM Volume (M**3) 32.56 29.85 35,48 35,48
Barel HAC1 Volume (M*"3) 270,42 213.24 249.29 249.2¢6
Bairel HAC2 Volume (M**3) 148.78 117.31 135.64 135.64
Bairel Fe Cyt, Volume (M**3) 91.37 72.05 83.01 64.72
Baire! EM Weight (Tons) 226.97 208.05 247.34 247.34
Bairel HACt Weight (Tons) 2440.13 ] 1924.11 2249.44 2249.44
Bairgl HAC2 Waelght (Tons) 1081.29 852.63 985.82 985.82
Bairel Fe Cyl. Weight (Tons) 719.11 §67.04 653.28 430.68
Total Barral Welght (Tons) 4467.50 | 3551.84 4135.89 3913.28
Endcaps EM Volume {M**3) 4.61 7.40 8.42 8.42
Endcaps HAC1 Volume (M**3) 34,74 107.58 116.32 133.26
Endcaps HAC2 Volume (M**3) 67.76 72.80 78.82 63.74
Endcaps Fe Ring Volume (M**3) 77.67 85.25 88.43 81.33
Encicaps Fe Disk Volume (M**3) 40,72 40.65 43.95 43.90
Encicaps EM Waight (Tons) 32.16 51.58 58.68 58.68
Encicaps HAC1 Weight {Tons) 252.51 970.71 1049.81 1202.48
En(caps HAC2 Weight (Tons) 492,47 530.97 574.09 464.23
Enc caps Fe Ring Weight (Tons) 611,24 €70.95 695.91 640.04
Enccaps Fe Disk Weight (Tons) 320.47 318.91 345.89 345.52
Tot il Endcaps Weight (Tons) 1708.86 | 2544.11 2724 .18 2710.95
Total Calorimeter Wi, (Tons)| 6176 6096 6860 6624
Bar-el Absorber Cost ($M) 15.25 12.15 14.19 14,19
Barrel Scintillator Cost ($M) 34.59 32.39 36.03 33.20
Bar-el Struc. Supp. Cost ($M) 2.00 2.00 2.00 2.00
Enccaps Absorber Cost {$M) 2.38 6.1% 6.71 7.07
Enccaps Scintillator Cost (3M) 8.47 11.60 12.83 12.94
Enccaps Struc. Supp. Cost ($M) 4,00 4,00 4.00 4.00
Shr Max. Det. Optical Cost ($M) 3.78 3.60 3.68 2.86
Cal. Cost w/o Electr. ($M) 70.46 71.94 79.44 76.26
Tot} Electronics Cost ($M) 13.34 12.84 12.83 .43
Tot:i Fe Return Yoke Cost ($M) 3.30 3.12 3.39 2.83
Cal Cost Incl. Eleclr. ($M) 87.10 87.80 85.66 88.52
Overalt Max. Radius (M) 4.489 4.49 4.64 4,54
Overall Half Length (M) 6.97 7.18 7.68 7.70
Coet w/o Electr. ($K/Ton) 11.41 11.80 11.58 11.51
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T. Kirk
Model 'A' | Mode! 'B' | Model ‘H'| Model ‘D’
. Parameter RDK LOI 1ot CostEst | TKAP LOI
Passive Absorber Costs
Baire! EM Abs, Fabr. ($K/Ton) 3.50 3.50 3.50 3.50
Bairel HAC1 Abs. Fabr, ($K/Ton) 3.50 3.50 3.50 3.50
Barrel HAC2 Abs. Fabr. ($K/Ton) 2.00° 2.00 2.00 2.00
Endcap EM Abs. Fabr. ($K/Ton) 3.50 3.50 3.50 3.50
Endcap HAC1 Abs. Fabr. ($K/Ton) 2.00 3.50 3.50 3.50
Endcap HAC2 Abs. Fabr. ($K/Ton) 2.00 2.00 2.00 2.00
Striotural Fe Fabr, ($K/Ton) 1.00 1,00 1.00 1.00
[Module Ship & Install ($K/Ton) 1.00 1.00 1.00 1.00
Scintillator Costs
Scii. THe unit cost (§) 6.67 6.67 8.00 11.52
Fib-e unit cost ($) 1.00 1.00 1.00 1.00
Tite Fabr. ($/tile) 5.00 5.00 6.00 8.64
Tile Map & Mask unit cost ($) 8.34 8.34 10.00 14.40
Total Tile unlt cost ($) 21.02 21.02 25.00 35.56
B-Tower Fabr. unit cost (§} 2664.06 | 2664.068 | 3146.00 4423.76
B-Tower Route & Install ($) 225,00 225.00 225.00 225.00
B-Tower unit cost ($) ' 2889.06 2889.06 3371.00 4648.76
B-Towar PMT unit cost (§) 350 350 350 350
Totil No. B-Towers 6064 7552 7562 5488
Totdl No. B-Tower PMT Chans. 32286 30208 30208 21852
Tolal B.-Tower Cost ($M) 34.59 32.39 36.03 33.20
E-Tower Fabr. unit cost {$) 1673.29 | 2840.20 | 3354.00 5008.72
E-Tower Wrap & install ($) 250.00 250.00 250.00 250.00
E-Tower unit cost ($) 1923.29 | 3090.20 | 3604.00 5258.72
E-Tower PMT unit cost ($) 350 350 350 350
Totil No. E-Towers 3120 3646 3636 2685
Tot:l No, E-Tower PMT Chans, 10561 11126 11086 8390
Total E-Tower Cost ($M) 8.47 11.60 12.83 12.94
Photon Transducer Costs
PM "™ unit cost ($) 100.00 100.00 100.00 100.00
64-\node PMT wbase (§) 4000.00 | 4000.00 | 4000.00 4000.00
PM ™ HY & Base unit cost ($) 200.00 200.00 200.00 200.00
PMT Calib. Sys. unit cost ($) 50.00 50.00 50.00 50,00
Electronics Costs
From-end Eleclr. unit cost ($) 25.00 25.00 25.00 25.00
Trig Signal Proc. unit cost ($) 50.00 50.00 §0.00 50.00
Pwr & Sig. Routing unlt cost ($) 25.00 25.00 25.00 25.00
Elec. Power unit cost ($) 100.00 100.00 100.00 100,00
Cooiing unit cost ($) 25.00 25.00 25.00 25.00
Mechanical 1tems unit cost ($) 25.00 25.00 25.00 25.00
Sigr al & Trig. Proc. unit cost ($) 250.00 250.00 250.00 250.00
Totaul Electronics Cost ($M) 13.34 12.84 12.83 8.43
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Ve:sion: September 23, 1980

Scintillator Plale Calorimeter Costs
Endcap Physical Parameters

. T. Kirk
Model ‘A’ | Model 'B' | Model 'H'| Mode! ‘D'
— Parametor RDK LO Lol Cost Est TK/JP LOI
Innar Face Half Length (M) 4.20 4.20 4.70 4.70
inn3r Min, Radius (M) 0.43 0.43 0.48 0.48
Ou'er Min. Radius (M) 1.64 2.05 2.20 2.20
Innar Ragdius Slope - Dr/Dz 0.10 0.10 0.10 0.10
Ou ér Radius Slope - Dr/Dz 0.43 0.54 0.59 0.51
Av. Azl. Tower Width (Cm) 8.52 10.06 10.80 12.34
Av. Radia! Tower Width (Cm) 9.52 10.086 10.80 12.34
Barrel Exi. Endcap Towers (No.) 640 1152 1152 784
Ful Length Endcap Towers (No.) 2480 2494 2484 1901
Tot1l Endcap Towers (No.) 3120 3646 3636 2685
Lor g. Segmentation (No.) 4 4 4 4
EM Depth (X0) 25.11 25.11 25.11 26.11
EM Depth {Lambda) 0.20 0.90 0.90 0.90
Asorbar Xo (Cm) 0.56 0.56 0.56 0.56
Assorber Lambda (Cm) 17.09 17.09 17.0¢ 17.09
Nu., Long. EM Cells 28 28 28 28
S-in. Plate Thickness (Cm) 0.25 D.25 0.25 0.25
Ahs Plate Thickness (Cm) 0.50 0.50 0.50 0.50
Tedal Long. Cell Size (Cm) 0.85 0.85 0.85 0.85
Shower Max. Profile Dateclor:
No. Scin. Elements per Tower 5 5 5 5
Scin. Element Thickness (Cm) 0.50 0.50 0.50 0.50
HA(Y Depth (Lambda) 6.45 6.09 6.09 7,01
Absorbar Lambda (Cm) 16.77 17.09 17.09 17.08
Nc. Long. Had Cells 28 80 80 82
Scin. Plate Thicknass (Cm) 0.25 0.25 0.25 0.25
Alis Plate Thickness (Cm) 3.81 1.25 1.26 1.25
Tctal Long. Cell Size (Cm) 4,16 1.60 1.60 1.60
HA(2 Depth (Lambda) 4.60 4.97 4,97 4.02
Abisorber Lambda (Cm) 16.77 16.77 16.77 16.77
Nc¢. Long, Had Cslls 20 21 21 17
Scin. Plate Thickness (Cm) 0.25 0.25 0.25 0.25
Al's Plate Thickness {Cm) 3.81 3.92 3.92 3.92
Tcial Long. Cell Size (Cm) 4.18 4,27 4.27 4.27
EM Abs. Density (Gm/Cm**3) 11.35 11.35 11.35 11.835
Aver., EM Density(T/M**3) 6.97 6.87 6.87 €.87
HAC(1 Abs. Density (Gm/Cm**3) 7.87 11.35 11.35 11.35
Aver. HAC1 Density (T/M**3) 7.27 8.02 8.02 9.02
HAG2 Abs. Density (Gm/Cm**3) 7.87 7.87 7.87 7.87
Ave’. HAC2 Density (T/M**3) 71.27 7.28 7.28 7.28
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Scintlilator Plate Calorimeter Costs

TEL NO:7@B8-972-5782

ROES PB4

Ve slon: September 23, 1990 Barrel Physical Parameters
T. Kirk —
Model ‘A’ | Model ‘B’ | Model 'H'| Model 'D
_ Parameter RDK LOI LOA Cost Est TK/AP LOI
inn2ar Radius (M) 2.10 2.10 2.26 2.25
Half Length (M) 4.80 4.14 4.64 4.64
Ent Matching Slope - Dr/Dz 0.43 0.54 0.51 0.51
Azinuthal Tower Segments (No.) 128 128 128 112
Azl nuthal Tower Size {Radians) 0.05 0.05 0.05 0.06
Total Axlal Tower Segments (No.) 63 &9 59 49
Axlal Towsr Size (Rapldity) 0.05 0.05 0.05 0.06
Total Barrel Towers (No.) 8064 7552 7552 5488
Lot g. Segmentation (No.} 4 4 4 4
EM Depth (X0) 25.11 25.11 25.11 25.11
EM Depth (Lambda) 0.91 0.91 0.91 ¢.o1
A)sorber Xo (Cm) 0.6 0.56 0.56 0.56
Ahsorber Lambda (Cm) 17.09 17.08 17.09 17.09
Nc. Long. EM Cells 28 28 28 28
S:in. Plate Thickness {Cm) 0.25 0.25 0.25 0.25
Ahs, Plate Thickness {Cm) 0.50 0.50 0.50 0.50
Tedal Long. Cell Size (Cm) 0.85 0.85 0.85 0.85
Shower Max. Profile Detector
No. Scin. Elements per Tower 5 5 5 5
Suin, Element Thickness (Cm) 0.50 0.50 0.50 0.50
HA(1 Depth (Lambda) 6.10 6.10 6.10 6.10
Absorber Lambda (Cm) 17.09 17.09 17.08 17.09
Nc. Long. Had Cells 80 80 80 BO
Scin. Plate Thickness (Cm) 0.25 0.25 0.25 0.25
Alis. Plate Thickness (Cm) 1.25 1.25 1.25 1.25
Tctal Long. Cell Size (Cm) 1.60 1.60 1.60 1.60
HAC:2 Depth {Lambda) 2.99 2.99 2.99 2.99
Abtsorber Lambda (Cm) 16.77 16.77 16.77 16.77
No. Long. Had Cells 13 13 13 13
Scin. Plate Thickness (Cm) 0.25 0.25 0.25 0.25
Al.s. Piale Thickness (Cm) 3.81 3.81 3.81 3.81
Tctal Long. Cell Size {Cm) 4,16 4.16 4.16 4,16
EM Abs., Density (Gm/Cm**3) 11.35 11.35 11,35 11.35
Aver. EM Density(T/M**3) 6.97 6.97 6.87 6.97
HAG1 Abs. Density (Gm/Cm**3) 11,38 11.35 11.35 11.35
Aver, HAC1 Denslty (T/M**3) 8.02 9.02 9.02 9.02
HA(:2 Abs. Density (Gm/Cm**3) 7.87 7.87 7.87 7.87
Ave’. HAC2 Density (T/M**3) 7.27 7.27 7.27 7.27
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