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Model 'A' Model 'B' Model 'H' Model '0'

Parameter RDKLOI LOI CostEst TKlJf> LOI
e Half Length (M) 4.20 4.20 4.70 4.70

nocaps, EM Section:
s (M) 0.27 0.27 0.27 0.27
· Radius (M) 0.44 0.44 0.49 0.49

X. Radius (M) 1.70 2.12 2.27 2.27
(MO O3) 4.61 7.40 8.42 8.42
nslly (Tons/Mo 03) 6.97 6.97 6.97 6.97

ight (Tons) 32.16 51.58 58.68 58.68
os. (M) 4.47 4.47 4.97 4.97

ps, HACl Section:
s (M) 1.16 1.31 1.31 1.50
· Radius (M) 0.52 0.52 0.57 0.58

X. Radius (M) 2.24 3.65 3.80 3.80
(MO O3) 34.74 107.58 116.32 133.26
nslty (Tons/Mo03) 7.27 9.02 9.02 9.02

Ighl (Tons) 252.51 970.71 1049.61 1202.48
os, (M) 5,64 5.78 6.28 6.48

dcaps, HAC2 Section:
s (M) 0.83 0.90 0.90 0.73
· Radius (M) 0.62 0.64 0.69 0.70
ius (M) 3.65 S.65 3.60 S.80
(MO O3) 67.76 72.90 78.82 63.74
nsity (Tons/MoOS) 7,27 7.28 7.28 7,28

Ight (Tons) 492,47 530.97 574.09 464.23
rn Factor @ 60=2.0 T 1.93 1.10 1.01 0.89

Dllullon Factor 0.92 0.92 0.92 0,92
os. (M) 6.47 6.68 7.18 7.20

caps, Fe Ring Seelion:
s (M) 2.50 2.71 2.71 2.73
ius (M) 3.65 3.65 3.80 3.80
Ius (M) 4.49 4.49 4.64 4.54
pe • Dr/Dz 0.63 0.60 0.60 0.60
(MO'3) 77.67 85,25 88.43 81.33
nslly (Tons/MU 3) 7.87 7.87 7.87 7.87

Ight (Tons) 611.24 670.95 695.91 640.04

caps, Fe DiskSection:
e Disk Thickness (M) 0.50 0.50 0.50 0.50
e Disk Volume (MU3) 40.72 40.65 43.95 43.90
e Disk Weight (Tons) 320,47 319.91 345.89 345.52
isk Length (lambda) 2.98 2.98 2.98 2.98
os. (M) 6.97 7.18 7.68 7.70
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Model 'A' Mod.1 's' Mod.1 'H' Model '0'

Parametllr RDKLOI lOI Cost Est TKlJP LOI
enold Current Sheet Radius (M) 1.81 1.81 1.96 1.96
enold Current Sheet End (M) 4.47 3.85 4.35 4.35

Barrel, EM Seotion:
I. Hall Length (M) 4.80 4.14 4.64 4.64
1. Radius (M) 2.10 2.10 2.25 2.25
x. Radius (M) 2.34 2.34 2.49 2.49
er Slope • Dr/Oz 0.43 0.54 0.51 0.51
ume (M"3) 32.58 29.85 35.48 35.48
H. Density (Tons/M"3) 6.97 6.97 6.97 6.97
al Weight (Tons) 226.97 208.05 247.34 247.34

Barrel. HAC1 Section:
I. Half Length (M) 5.58 4.40 4.90 4.90
19r Cyl. Half Length (M) 5.58 4.40 4.90 4.90
ier Slope • OrlOz 0.00 0.00 0.00 0.00
sr Slope . OrlOz 0.00 0.00 0.00 0.00
x. Half Lenllth (M) 5.58 4.40 4.90 4.90
'. Radius (M) 2.37 2.37 2.52 2.52
1lus @ Max. Length (M)
x. Radius (M) 3.65 3.65 3.80 3.80
ume (M"3) 270.42 213.24 249.29 249.29
-lr. Density (Tons/M"3) 9.02 9.02 9.02 9.02
'al Weight (Tons) 2440.13 1924.11 2249.44 2249.44

Barrel, HAC2 Section:
if Length (M) 5.58 4.40 4.90 4.90
er Slope - Or/Dz 0.00 0.00 0.00 0.00
~r Slope • OrlDz 0.00 0.00 0.00 0.00
(. Length (M) 5.58 4.40 4.90 4.90
. Radius (M) 3.65 3.85 3.80 3.80

,nus @ Max. Length (M)
(. Radius (M) 4.19 4.19 4.34 4.34
lume (M"3) 148.78 117 .31 135.64 135.64
,r. Density (TonSlW"3) 7.27 7.27 7.27 7.27
il Weight (Tons) 1081.29 852.63 985.82 985.82
I Return FaclOr @ 80-2.0 T 1.49 1.49 1.31 1.13
"rea Dilution Factor 0.92 0.92 0.92 0.92

IJctance Rallo' (EM+HAC1)/Fe 0.03 0.03 0.03 0.04
Barrel, Fe Cylinder Section:
. Radius (M) 4.19 4.19 4.34 4.34

r. Radius (M) 4.49 4.49 4.64 4.54
I· Length (M) 5.58 4.40 4.90 4.90
IJme (M"3) 91.3'1 72.05 83.01 54.72
ghl (Tons) 719.11 567.04 653.29 430.68
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Model 'A' Model 'B' Model 'H' Mode' 'D'

Parameter RDKLOI LOI Cost Est TKlJP LOI

rei EM Volume (M··3) 32.56 29.85 35.48 35.48
rei HAC1 Volume (M··3) 270.42 213.24 249.29 249.29
rei HAC2 Volume (M··3) 148.78 117.31 135.64 135.64
rei Fe Cyl. Volume (M··3) 91.37 72.05 83.01 64.72
rei EM Weight (Tons) 226.97 208.05 247.34 247.34
rei HACl Weight (Tons) 2440.13 1924.11 2249.44 2249.44
rei HAC2 Weight (Tons) 1081.29 852.63 985.82 985.82
rei Fe Cyl. Weight (Tons) 719.11 567.04 653.29 430.6B
a/ Barrel Weight (Tons) 4467.50 3551.84 4135.89 3913.28

leaps EM Volume (M··3) 4.61 7.40 8.42 8.42
Icaps HACl Volume (M··3) 34.74 107.58 116.32 133.26
reaps HAC2 Volume (M··3) 67.76 72.90 78.82 63.74
leaps Fe Ring volume (M··3) 77.67 85.25 88.43 81.33
leaps Fe Disk Volume (M··3) 40.72 40.65 43.95 43.90
leaps EM Weight (Tons) 32.16 51.58 58.68 58.68
caps HAC1 Weight (Tons) 252.51 970.71 1049.61 1202.48
caps HAC2 Weight (Tons) 492.47 530.97 574.09 464.23
caps Fe Ring Weight (Tons) 611.24 670.95 695.91 640.04
caps Fe Disk Weight (Tons) 320.47 319.91 345.89 345.52
II Endcaps Weight (Tons) 1708.86 2544.11 2724.18 2710.95

al Calorimeter WI. (Tons) 6176 6096 &860 6624

'el Absorber Cost ($M) 15.25 12.15 14.19 14.19
reI ScIntillator Cost ($M) 34.59 32.39 36.03 33.20
'el Struc. Supp. Cost ($M) 2.00 2.00 2.00 2.00
caps Absorber Cost ($M) 2.38 6.19 6.71 7.07
caps Scintillator Cost ($M) 8.47 11.60 12.83 12.94
caps Struc. Supp. Cost ($M) 4.00 4.00 4.00 4.00
Max. Det. Optical Cost ($M) 3.78 3.60 3.68 2.86

. Cost wlo Electr. ($M) 70.46 71.94 79.44 76,26

ill Electronics Cost ($M) 13.34 12.84 12.83 9.43
\,,1 Fe Return Yoke Cost ($M) 3.30 3.12 3.39 2.83

Coat Incl. Electr. ($M) 87.10 87.90 95.66 88,52

rail Max. Radius (M) 4.49 4.49 4.64 4.54 I
rail Hall Length (M) 6.97 7.18 7.68 7.70

It wlo Electr. ($KlTon) 11.41 11,80 11.58 11.51Co
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Model 'A' Model 'B' MOdel 'H' Model 'd·

Parameter RDKLOI lOI Cost Est TKlJP LOI
Passive Absorber Costs

rei EM Abs. Fabr. (SKlTon) 3.60 3.50 3.50 3.60
rei HACl Abs. Fabr. (SKlTon) 3.50 3.60 3.50 3.50
rei HAC2 Abs. Fabr. ($KlTon) 2.00.1 2.00 2.00 2.00
leap EM Abs. Fabr. (SKlTon) 3.50 3.50 3.50 3.60
leap HACl Abs. Fabr. ($KlTon) 2.00 3.50 3.50 3.60
Icap HAC2 Abs. Fabr. ($KlTon) 2.00 2.00 2.00 2.00
lctural Fe Febr. (SKlTon) 1.00 1.00 1.00 1.00
:lule Ship & lnstall ($KlTon) 1.00 1.00 1.00 1.00

Scintillator Cosls
1. Tile unit cost ($) 6.67 6.67 8.00 11.52
'S unit cost ($) 1.00 1.00 1.00 1.00

Fllbr. (Sttile) 5.00 5.00 6.00 8.64
Map & Mask unit cost ($) 8.34 8.34 10.00 14.40

II Tile unit cost (S) 21.02 21.02 26.00 35.56
ower Fabr. unit cost ($) 2664.06 2664.06 3146.00 4423.76
ower Route & Install ($) 225.00 225.00 225.00 225.00
ower unit cost ($) 2889.06 2889.06 3371.00 4648.76
ower PMT unit cost ($) 350 350 350 350
II No. B·Towers 8064 7552 7652 5488
It No. B·Tower PMT Chans. 32256 30208 30208 21952
al B-Tower Cost ($M) 34.59 32.39 36.03 33.20
~wer Fabr. unlt cosl ($) 1673.29 2840.20 3354.00 5008.72
~wer Wrap & Install (S) 250.00 250.00 250.00 250.00
)wer unll cost ($) 1923.29 3090.20 3604.00 5258.72
)wer PMT unll cost (S) 350 350 350 350

illNo. E·Towers 3120 3646 3636 2685
/II No. E·Tower PMT Chans. 10561 11126 11086 8390I' E·Tower C08t ($M) 8.47 11.60 12 .83 12.84

Photon Transducer Costs
" unit cost ($) 100.00 100.00 100.00 100.00

•'node PMT w/base ($) 4000.00 4000.00 4000.00 4000.00
.. HV & Base unit cest ($) 200.00 200.00 200.00 200.00
I'MT Cal/b. Sys. unit cost ($) 50.00 50.00 50.00 50.00

Electronics CoslS
nt-snd Electr. unl. cost ($) 25.00 25.00 25.00 26.00

Signal Proc. unit cost ($) 50.00 50.00 60.00 50.00
r & Sig. Routing unit cost ($) 25.00 25.00 26.00 25.00
c. Power unlt cost ($) 100.00 100.00 100.00 100.00
ling un/l cost ($) 25.00 25.00 25.00 25.00
hanlcal Items unit cos! ($) 25.00 25.00 25.00 26.00

r 81 & Trig. Proc, unil COSl ($) 250.00 250.00 250.00 250.00
HI Electronlcll Cost ($M) 13.34 12.84 '2.83 8.43
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Model 'A' Model 'B' Model 'H' Model '0'

Parameter RDK LOI LOI CostEst TKlJP LOI
lr Face Half Length (M) 4.20 4.20 4.70 4.70
ar Min. Radius (M) 0.43 0.43 0.48 0.48
'er Min. Radius (M) 1.64 2.05 2.20 2.20
lr Radius SlOpe • Or/Dz 0.10 0.10 0.10 0.10
'er Radius Slope • Dr/Dz 0.43 0.54 0.51 0.51
Azi. Tower Width (em) 9.52 10.06 10.80 12.34
Radial Tower Width (Cm) 9.52 10.06 10.80 12.34
rei Ex!. Endcap Towers (No.) 640 1152 1152 784
Length EndCap Towers (No.) 2480 2494 2484 1901

II Endcap Towers (No.) 3120 3646 3636 2685
g. Segmentation (No.) 4 4 4 4

Depth (XO) 25.11 25.11 25.11 25.11
Depth (Lambda) 0.90 0.90 0.90 0.90
isorber XO (Cm) 0.56 0.56 0.56 0.56
isorber Lambda (Cm) 17.09 17.09 17.09 17.09
'. Long. EMCells 28 28 28 28
:In. Plate Thickness (Cm) 0.25 0.25 0.25 0.25
bs Plate Thickness (Cm) 0.50 0.50 0.50 0.50
,tal Long. Cell Size (em) 0.85 0.85 0.85 0.85
,wer Max. Profile Detector:
I, Scln. Elements per Tower 5 5 5 5

dn. Element Thickness (em) 0.50 0.50 0.50 0.50

1)1 Depth (Lambda) 6.45 6.09 6.09 7.01
hsorbar Lambda (Cm) 16.77 17.09 17.09 17.09
. Long. Hadcells 28 80 80 92

I :In. Plate Thickness (Cm) 0.25 0.25 0.25 0.25
IIS Plate Thickness (Cm) 3.81 1.25 1.25 1.25
tal Long. Cell Size (Cm) 4.16 1.60 1.60 1.60

1:2 Depth (Lambda) 4.60 4.97 4.97 4.02
hsorber Lambda (em) 16.77 16.77 16.77 16.77
. Long. HadCeDs 20 21 21 17

rln. Plate Thlcl<.ness (Cm) 0.25 0.25 0.25 0.25
,s Plate Thickness (Cm) 3.81 3.92 3.92 3.92
tal Long. Cell Size (Cm) 4.16 4.27 4.27 4.27

Abs, Density (GmlCmU3) 11.35 11.35 11.35 11.35
r. EM Denslty(T/M"3) 6.97 6.97 6.97 6.97

(;1 Abs. Density (Gm/CmU3) 7.87 11.35 11.35 11.35
s. HAC1 Density (TIM"3) 7.27 9.02 9.02 9.02

(;2 Abs. Density (Gm/CmU3) 7.87 7.87 7.87 7.87
'. HAC2 Density (T/MU3) 7.27 7.28 7.28 7.28

EM
Ave
HA
Ave
HA
Ave

Scintillator Plate Calorlmetar COltl
Vel.lon: September 23, 1990 Endcap Physical Parameter.

T Kirk

HA
A
Nc
S
AI
Te

HA
A
Nt
S
A
Tc

EM
EM

A
A
N,
S
A
Te

She
N(
S

Inn
Inn
Ou
Inn
Ou
Av.
Av.
Bar
Ful
Tol
Lor

Page 2



SEP-27-'90 17:53 ID:ARGONNE NATL LAB TEL NO:708-972-5782 11589 P04

.
Model 'A' Model 'B' Model 'H' Model '0'

Parameter RDKLOI LOt Cost Est TKlJP LOI

sr Radius (M) 2.10 2.10 2.25 2.25
f Length (M) 4.80 4.14 4.64 4.64
I Matching Slope - DrlDz 0.43 0.54 0.51 0.51
Tluthal Tower Segments (No.) 128 128 128 112
nuthal Tower Size (Radians) 0.05 0.05 0.05 0.06
II Axial Tower Segments (No.) 63 59 59 49
11 Tower Size (Rapidity) 0.05 0.05 0.05 0.06
11 Barrel Towers (No.) 8064 7552 7552 5488
g. Segmentation (No.) 4 4 4 4

Depth (XO) 25.11 25.11 25.11 25.11
Depth (Lambda) 0.91 0.91 0.91 0.91
)sorber Xo (Cm) 0.56 0.56 0.56 0.56
I)sorber Lambda (Cm) 17.09 17.09 17.09 17.09
· Long. EM Cells 28 28 28 28

':in. Plate Thickness (em) 0.25 0.25 0.25 0.25
IS. Plate Thickness (Cm) 0.50 0.50 0.50 0.50
,tal Long. Cell Size (Cm) 0.85 0,85 0.85 0.85

,wer Max. Prolile Detector
I. Scln. Elements per Tower 5 5 5 5

"In, Element Thickness (em) 0.50 0.50 0.50 0.50

;1 Depth (Lambda) 6,10 6.10 6.10 6.10
,sorber Lambda (Cm) 17.09 17.09 17,09 17.09
· Long. Had Cells 80 80 80 80
:In. Plata Thickness (Cm) 0.25 0.25 0.25 0.25
1$. Plate Thickness (Cm) 1.25 1.25 1.25 1.25
tal Long. Cell Size (Cm) 1.60 1.60 1.60 1.60

:2 Depth (Lambda) 2.99 2.99 2.99 2.99
,sorber Lambda (Cm) 16.77 16.77 16.77 16.77
· Long. Had Cells 13 13 13 13
In. Plate Thickness (Cm) 0.25 0.25 0.25 0.25
'So Plale Thickness (Cm) 3.81 3.81 3.81 3.81
tal Long. Cell 812e (Cm) 4.16 4.16 4.16 4.16

Abs. Density (Gm/Cm""3) 11.35 11.35 11.35 11.35
r, EM Densily(T/M"3) 6.97 6.97 6.97 6.97
:1 Abs. Density (Gm/Cm"3) 11.35 11.35 11.35 11.35
'. HACl Density (T/M""3) 9.02 9.02 9.02 9.02
:2 Abs. Density (Gm/Cm""3) 7.87 7.87 7.87 7.87
'. HAC2 Density (T/M""3) 7.27 7.27 7.27 7.27

EM
Ave
HAC
Ave
HAC
Ave

Scintillator Plate Calorimeter Coata
V"alon: September 23, 11190 Barrel Phy.lcel Parameter.

T Kirk

HAC
AI
No
8(
AI
Tc

HAr
AI
Nc
&
At
Tc

She
Nt
8

Inn
Hal
Ene
Azi
Azi
Tot
Axl
Tot
Lor

EM
EM

A
A
N(

r---. S
AI
T(



) ) ~

-=--J l---468 I
492--- . --- I -

447 564 647 697

462 ts 1rJ-J.--I
1 i
: i
~~~~ L---

T I ---- 5.7"---f---

181 170

449

419

I
365

I,
I
I
1

237 234
210

205

MODEL-A
420

444



---r-
----r--

578 668 718

_-:--- -

385

(

MODEL-B

1
I

I II I

i! _~_-----};.---
-{j)--1---~-------T---~-C;--

420

444

.. (

181 170

447

449
44?1

419

I
365

I
I

I
I

237 234
I

210
205

,


