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Really not much has been done at the ILD level
but we need first to let the two approaches converge more.
Working on items under strong evolution is waste of time

But the changes in the versions ILD1 or ILD2 imply some evolution of the cost

The optimisation, to be realistic, has to take the costs into account

The evolution of the material costs in the coming 10 years
IS not easy to anticipate

Here are some updates for ILD2.

Remembering that the driving costs are :
The magnet, coil and return yoke
The calorimeter, ECAL + HCAL
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Evolution of the price for the iron ore.

2008
Year 2000 2001 2002 2003 2004 2005 2006 2007 (E}
Iron Ore Price
(USD/mt) 25,01 26,06 25,45 27,7 32,76 56,18 66,85 73,2 125,17
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But the cost of machining does not follow

R

The anticipated cost for the yoke iron was 3.6 €/Kg
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LDC-V4 Cost estimation (nov 2006)

M&S

o SR VTX 1 700 000,00 €

TPC 21 661 500,00 €

0 Ecal Supp.tracking 6 900 000,00 €

 Magnet o Ecal 87 035 070,00 €

o AnalogHcal 40 849 900,00 €

VFC 4 440 200,00 €

Muon 2 500 000,00 €

Magnet 64 000 000,00 €

S total 229 086 670,00 €

2% 18%

......................................................................................................................................................................................................

Last version : %2 length of coil = 3.59 m and ¥z length of detector =7 m

Magnet 70 894 310,74 € - Increase of 10 % on magnet cost,
then 3% on Total M&S
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Cost (€) Cost (%)
VTX 1700 000,00 € 0,5%
TPC 21 661 500,00 € 5,8%
Sup.tracking 6 900 000,00 € 1,9%
Ecal 87 035 070,00 € 23,4%
Hcal 40 849 900,00 € 11,0%
VFC 4 440 200,00 € 1,2%
Muon 2500 000,00 € 0,7%
Magnet 64 000 000,00 € 17,2%
offline computing 30 000 000,00 € 8,1%
Transport 13 000 000,00 € 3,5%
Labor 100 000 000,00 € 26,9%

372 086 670,00 €
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=
LDC V4

GLD, LDC and SiD were
Similar in total price ~500 M$
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Where were the changes coming from?

From the lengthening of the ECAL barrel for technical reasons,

from the lengthening of the coil related to the ECAL barrel
and to a shortening of the gap between coil cryostat and end cap
impact on TPC field quality,

from the lengthening of the yoke end caps (1m) due to stray field.
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TPC field, optimisation to be done
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HCal endcap ,
magnetic plate =
200 mm

PROBLEMDATA
DillsarsidalferWRiLC
LDCVRLDCVS.Oda
st
Lingar elemesnts
Ai-symimnitry
Modified R™vec pol.
Magnehe halds
Swatic solution
Sale factor: 1.0
207595 elemenls
104236 nodes
361 ragions

[F0n007 1005 6 Page 196
5.26216934

Vector Fields H



0.01
8.0E-03
6.0E-03
4. 0E-03
2.0E-03

0.0~ =ETETT I
-2.0E-03
-4.0E-03
-6.0E-03

-8.0E-03

Z[m]

-0.01
R coord 0.5 0.5 0.5
Z coord 0.0 0.2 0.4

0.5 0.5
086 0.8

Values of BR/BZ : 3.31841441126075E-03
_ Values of BR/BZ : 5.20441077450987E-03
Values of BR/BZ : 5.39233080774074E-03

Values of BR/BZ : 4.89319604782247E-03
Values of BR/BZ : 3.64669484016409E-03

O. Delferriere

Henri Videau

UNITS
Lerigth m
[Fher dengaty T
Field strength _ A e
Protential W i
Condue: |wm,- g nr

HCal endcap ,
- EA magnetic plate =

i 100 mm

PROBLEMDATA
D Wisers\de¥emWVRILC
(LOC-VRLDC-V3-044d
st

Linear elemants
Al SYTmETY

45 ‘\\,H

i ‘Hl\l\"\“\‘
35 | | /) “w“‘l‘\"lll\“‘\ll
ml“.w u""w‘l‘”\l\l\ﬂ\”

S “h '“\"

‘o === — HH

3.0 I
B
25

\
2 IHIHI"H‘H

[=)

1

&)

1.0

05

080 05 10 15 20 25 230

Component: BMOD

3.93312E-03

Sendai 2008

2.633032737

5.26213235

e (| Source density: A m?

IN 2P 3
——

UNITS
Length m
Flux density T
Field strength : A mr
Potential W et
Conductivity = S

Power W
Force ]
Energy J
Mass kg

PROBLEM DATA
Di\UsersidelferrivVFILC
\LDC-¥5ILDC-V5-04d
st
Linear elements
Axi-syrmmetry
Modified R™vec pot
Magnetic fields
Static solution
Scale factor: 1.0
243511 elements
122426 nodes
361 regions

[23Mov/2007 10:08:56 Page 186

Vector Fields B

9



The impact of the stray field g %hs

LDC DOD version ( 12m) : Endcap Yoke will have to be
One endcap ( Yoke + Calo)~ 2000 t made of 2 rings

LDC 14 m ~ 2500 t

2nd Ring might be splitin 2

Makes easier the opening on
beam position
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On Beam position, access to :

All Forward detectors

Endplates TPC

Endcaps Calorimeters and Muons chambers
Outer modules of calorimeters

But the VDET !l

YV VVY
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Scaling laws

On the caill
on the magnet (yoke)

on the calorimeters
on LDC
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The main parameters involved in the cost of the magnet are
the
surface of the cryostat, S, and the stored energy, E, in the
magnet. The formulas used for the calculations are the
following:

e S=2n(1.1 xR)L (1) Surface of the cryostat

e V=nR’L(2)Mean magnetized volume

e E=VB?/2p0(3) Stored energy
Where:

e R is the mean radius of the solenoid

e L is the length of the solenoid

e B is the central induction in the solenoid
p0 =1.257 10-6 H/m

From the curve: C=0,425 E *°® and with tg(« )=R/L

0.66
132198 |, : — T
C xcCstxB"R™ withCst = 0.425(A,L[O *tg(a))
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Calorimeters

150,0%

140,0%

130,0%

120,0%

Cost%

110,0%

For a constant
value of L 100,0%

90,0%

1,4

1,6

—e— Hcal
—=— Ecal

1,8 2
R(tracker)m

2,2

2,4




Cost%

150,00%

140,00%

130,00%

120,00%

110,00%

100,00%

90,00%
1,4

LDC

1,8
R tracker(m)

2,2

For given cost




| U

Henri Videau

As soon as the main parameters are settled

. a new evaluation has to be done in a cooperative way
to get a more « accurate » value

« to evaluate the cost of the different options

« to make public the most important scaling laws with
the parameters under optimisation

|s the exercize to be done for the Lol? YES!
Up to what point?
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