olenoid Magnet

oung Jin Kim
Nuclear Science Team «

L
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18.5A MeV< Ebeam < 250A MeV

For Heavy-lon Collision Experiments

-Example of Reactions:
Central and peripheral collisions
50.54Ca + 40Ca, 68.70.72Nj + 58Nj, 106,112,124,130,132Qy 4 112,118,124Q
96,100,104y (88.92.967 r) + %Ru(*°Zr) = when it is available

Optics calculation is on going for

Focal-plane detector reducing the length of focal plane

\

Target Si-Cs|

h\
\| Dipole Neutron
Quadrupole z Detector
Scintillation — Array
Counter Solenoid 15 m away from target
Solenoid Spectrometer Dipole Spectrometer Not Scaled
(rotatable, Ap = = 20%, acceptance = 50 msr, Focal plane <1 m)
[
j1,S 1A : E”
Institute for Basic Science Science Project
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Based on OPERA-3D Calculation LAMPS Solenoid Requirement
Coil ¢Cylindrical shape
eLength: 2 m ®To cover TPC
eRadius: Im (r=0.5m,1=1.2 m) with
eThickness: 20 mm homogeneous B-field

e Current Density: 100 A/mm? *Boperation: ~ 0.5 T
®Bmax.:~ 1T

*AB/B <2 %

UNITS

1400.0 Length s mm
Z [mm] Magn Flux Density: T

Magnetic Field - Am~

12000 Magn Vector Pat - Wb m
Curren t Density - Amm?

1000 0 Conductivity Sm
Paower W
Force N
Energy J
Mass kg
Pressure ‘Pa

IMODEL DATA
D:\Gyun_D\RISP{KoRIA)\Sof
tware\OPERA-3D\opera 2d\T
PC solenoidiBumpScan2(H2
00,W200)\Sol_Bump_HOWO
st
Linear elements
Axi-symmetry

1 Modified R*vec pot.
-400.0 | Magnetic fields

I Static solution
1 Scale factor- 1.0
-600.0 i 47472 elements

. | B Magnetic Field at the center =1.76 T
10000 Standard deviation at TPC = 6.5%

[16/0cti2012 15:57:41 Page 14

Eoraploient: BRIGH
lﬁﬁ%g& :BZ*O 1064992394 ) 0 p era
[

X 1}k o 1
1 7I_._q 1 ﬂ?ﬂ Rare Isotope
Institute for Basic Science Science Project




Based on OPERA-3D Calculation

Coil
eLLength: 2 m
eRadius: 1m
e Thickness: 20 mm

e Current Density: 100 A/mm?

1400.0
Z [mm]
1200.0
1000.0
800.0
600.0
400.0
200.0
0.0
-200.0
-400.0
-600.0
-800.0
-1000.0
-1200.0

-1400.0
0 Bump coil heig | d

Component. BMOD
0.041611245 3.176159609 6.310707972

TS 71z 2ot

Institute for Basic Science
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LAMPS Solenoid Requirement

¢(Cylindrical shape

®To cover TPC
(r=0.5m,1=1.2 m) with
homogeneous B-field

.Boperation: ~035T

®Bmax.:~ 1T

*AB/B <2 %

Bump coils
e Act like Helmholtz coil
eVarying height & width

D:AGyun_D'RISP(KoRIAJ\Sof

tware\OPERA-3D\opera 2d\T

PC solenoid'\BumpScan5(0p

imum)\Sol_Bump_H100W18
E

600

500

400

300

200

100

Optimized bump coil width SD of B in TPC region(0.5m*1.5m)

0.05

\

\ -\

A N -

0.01

\ 4

100 200 300 400 500 0 100 200 300 400 500
Height of bump coil (mm) Height of bump coil (mm)

Standard Deviation < 1.5%
with bump coil height > 20 cm 1}’3



Based on OPERA-3D Calculation

Coil
eLLength: 2 m
eRadius: 1m
e Thickness: 20 mm

e e il
Bump coil height =10 cm, width =9 cm
Return yoke thickness = 15 cm

Return yoke

eVarying height & width

TS 21z aeteine

Institute for Basic Science

e Current Density: 100 A/mm?

Bump coils

eAct like Helmholtz coil
e Varying height & width

MODEL DATA

un_D\RISP{KoRIANS of

re\OPERA-3D\opera 2d1T
TPC_

16/Deci2012 13:3815 Page &
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LAMPS Solenoid Requirement

¢(Cylindrical shape
®To cover TPC
(r=0.5m, 1= 1.2 m) with
homogeneous B-field
.Boperation: ~05T
®Bnax.: ~ 1T
*AB/B <2 %

STD of B-field in TPC region

0.04

0.03 _

0.02

o
o
ey
|
|
|
|
|

Standard deviation of B-field (TPC)

——T100W100

Wb=150
Hb:67~69 |

—T100W150
——=T100W200

0 -

20

Wb=200 “ O
Hb:56~58

40

Height of coil bump (mm)

w—T150W100

/,

—T150W150
—T150W200
———T200W100
——T200W150

T200W200

80 100 120

Wb = Width of Bump coil (mm)

Hb = Height of Bump coil (mm)

TXXX — XXX = thickness of Return Yoke (mm)
WXXX — XXX = Width of Bump Coil (mm)

Minimum Standard Deviation: 0.33% - 0.46%

Rare Isotope
Science Project



Solenoid design

O\Nb 100. 150, 200) o O 7 Bu;np
7 2 2000 7 coil
Ttron TPC region § §
, -
» \ Return

0.55

Magnitude of B-field (Bmod, R=0)

Magnitude of B-field (Bmod, R=500)

“RAON

Total size: 2.6 x 2.6 m?

¢(Cylindrical shape

*To cover TPC
(r=0.5m,1=1.2 m) with
homogeneous B-field

.Boperation: ~05T

®Bax: ~ 1T
°AB/B <2 %

Deviation of magnetic field

Solenoid
-75 ~ 75 cm Solenoid Coil Solenoid with Return Yoke
with Return Yoke & Bump Coil
AByod (R =0 cm) 0.107 T 0.062 T 0.006 T
AB,..a (R =50 cm) 0.103 T 0.070 T 0.008 T
AB. (R = 50 cm) 0.110 T 0.072T 0.008 T
AB, (R = 50 cm) +0.076 T +0.043 T +0.008 T

*Solenoid magnet design is completed (Need to figure out production feasibility)

P e
0.5 0.5 /’_‘ f
R s el T
§ o TPC TPC
e Lor;zlsl?‘dlnal sosltlonz(sr:m) e e Lor;;lsuoxdlnal gosltlonz(sr(r)\m) 500 e
»Communicate with domestic and foreign magnet companies
[ ]

7| Bt 29l
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5 M

J;JLE QRARA| J.J;;l J.M.E. 119-61 OtAEZCIR| No. D13-0307-01
TEL : 031-416=1774, FAX : 031-418-1774 Date. 2013138 79
7120 Er A7 UMEsZEl
HET g RS EHY

010-9187-8251

010-9204-7058

yikim@ibs.re.kr famousserv@thinkers.co.kr
* FPo| F3E LTS TIMFLICH

+ "Superconducting Solenoid Magnet"oil CH5t04 of2i e} ZHo| 74=48fL|ct.

No Zd 74 =2 = BT ()
Solenoid Magnet 829,300,000|
1 NbTi ZHE wire (25kM) 1mm2 Roll 6 62,500,000 375,000,000
2 RMAE 99.99% kg 200 30,000 6,000,000
3 SUS304(2M*4M) 2T ea 60 300,000 18,000,000
4 %20l 99.9% kg 3,000 20,000 60,000,000

“RAON

FAME A =2EHA
504-81-26160

HOAL A & "'/& )
K

47 7|E} Mg ZH| 1 100,000,000 100,000,000
A 2,018,900,000
M4 201,890,000

EH|(He olst HAah 2,220,790,000
"~y

oulm 2.1 M USD

1.R&D H|E X< .

2 EF B3 717 222 % 5002 OlLk Supel'COIldllCtlllg

3. NEES 7Izh: 1271Y .

5 &R WERLo XIH HAZU) 3 .

SEEA T Production: 500 days

7. 2 Azl AEH2S 100-025-881544 o 23 : A|o|of|o|F[Mx|L|0{—&I®

* 2O AEO| US AT Qi REF = Z|L|C}.

O
O
1bS 2| =S A
Institute for Basic Science

M = o : Solenoid magnet &I}, LA 7 wele) 2 \\\&Kl
TEL : 053) 352-7333 FAX : 053)352-6335
?_:’&'I %{ : E."oal |£0'|2K-[2H_|-| é.' l‘.‘ﬂ‘ﬁ"ﬁ%@ www.krtech.co.kr / info@krtech.co.kr
ZSHA| HF gXHE & 31 ZEUIET AT AR
(W1 755 633 000) VAT ;‘T’;Igzll- TEL:054)279-1812, 1825 FAX:054)279-1299
M & 20134 9" 27
= 7] 0 A= 1570 €
2. 78 REd AN HEU=2 B 152
3.X & =AU M2 %, == %, &= %
4. H| I ME F30Y F=d8 F5
el Rdg g A leslsy o o) 29 |83
Solenoid Magnet
1 |~ 0.6 Tesla set | 1 | 1,596,030,000 | 1,596,030,000
- 1D:1800, OD:2500 L:3080
— Weight : 70 ton
2 | V.A.T. % | 10 159,603,000
TOTAL 1,755,633,000
H LS| ok Egt
Normal ~"fZ'¥1 USD

R&D: at least 1 year
Production: 15 months

P
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eContact foreign magnet production company
eMake a decision about magnet option

(superconducting or normal conducting) in 2014
eSelection most promising company for R&D in 2015
eStart to produce from 2017

“RAON



Thank for your attention!
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