V. Statera on behalf of the
PAX accelerator group
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» FOCUS THE BEAM INTO THE
ACCUMULATION CELL (1 cmx 1M x 40 cm)

> COSY. (FZJ)
> AD (CERN)
> APR? (GS)
> HIGH FLEXIBILITY

THE MAGNETS
magnetic lengthi 400 mm
peam envelope max: @136 mm
field quality: A /A, < 10°

M. Statera Ferrara, 2007-06-01




HIGH GRADIENT: 75 T/m

v’ fast ramping not possible with
the actual technology

v no solution compatible with
stochastic cooling in the
proposed section of AD

v’ possible solution: move low 8
on opposite section of the ring

v not openable detector (any
sensor)

v' State of the art of SC
technology

v COLD

LOW GRADIENT: 20T/m

v’ fast ramping not required

v’ solution proposed by P.B.
compatible with stochastic
cooling in AD

v' no necessity to move the
(HERMES like) detector

v’ standard technology
v’ cold
v warm ?

M. Statera Ferrara, 2007-06-01 3



Engineering critical current Vs field

P longitudinal space OXFORD _ALSTOM

—u— Jemax
Linear Fit of Data3_Jemax
» magnetic feasibility
m Cu r're nt .......... .................. ..................... .................. |4 w5 s

= field quality I .' .................. ................ -

> magnetlc aXIS pOSIt s00d ,,,,,,,,,,,,,,,,,,, .................. ................. ................... ' ............... ,,,,,,,,, .........

2004 T T Y .
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WHICH COILS?

» COS PHI

length toe smalll(ACCEL)
» RACETRACK

WHAT KINDOF CABLE?

SQUARE CROSS SECTION: POSITIONIG
» SINGLE WIRE high inductance

» RUTHEFORD: high' current

» RIBBON

M. Statera Ferrara, 2007-06-01 5




» length 520 mm

» 270 Almm?

» max field 7.64" T

» radial field @68mm| 4.3

» margin to quench: 21%

» integrated radial field @66mm 1.047 Tm
the ideal integrated field s 1.020 T'm

M. Statera Ferrara, 2007-06-01




P cross section 45x40 mm?

P total current 486 kA

» iron shield 140-180 mm

» enerngy stored 72BHI~ 225 kJ

M. Statera Ferrara, 2007-06-01
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Vector Fields

soitware far secramagnatic design

UNITS

Length

Magn Flux Density

hagn Field

hagn Scalar Pot

Magn Vector Pat Wb T
Elec Flux Density € m@
Elec Field Vo
Conductivity S mm!
Current Density A mm?
Fower W
Force M
Energy J

PROBLEM DATA
4p_520r_r30_1-270A.0p3
TOSCA Magnetostatic
Monlinear materials

Simulation Mo 1 of 1

12739439 elements

1044887 nodes

1 conductar

MNodally interpolated fields
Activated in global coordinates

Field Point Local Coordinates

Local = Global




29/mag/2007 11:01:18

5.0

4.5

4.0

3.5

3.0

25

2.0

1.5

1.0

0.5

0.0

-0.5
Xcoord 68.0 68.0 68.0
Ycoord 0.0 0.0 0.0
Zcoord 0.0 100.0 200.0
Component: BR, Integral = 1016.98007394429

Porfed” Anisecin eXpshints
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Vector Fields

software for eleciromagnetic design

UNITS

Length

hagn Flux Density

Wagn Field

Wagn Scalar Pot

Magn Vector Pot  Wh m
Elec Flux Density € @
Elec Field o
Conductivity S mrm!
Current Density A mrme
Fower W
Farce M
Energy J

PRCBLEM DATA
4p_520r_r30_1-270A 0p3
TOSCA Magnetostatic
MNonlinear materials

Simulation Mo 1 of 1

12739489 elements

10443887 nodes

1 conductor

MNodally interpolated fields
Activated in global coordinates
4-fold rotational symmetry
Field inverted in alternate
segments

Feflection in XY plane (Z field=0)

Field Point Local Coordinates
Local = Global




>
>
>

HARNMONICS
SRINGE FIELD

KEYSTONING

smalll curvature

Porfed” Angecfin eXpslrons

-50 0 50 100 150 200 250 300 350

Distance from the centre of the magnet/ mm

M. Statera Ferrara, 2007-06-01
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» LONGITUDAL DIMENSIONIFIXED
» NO CRYOGENIC SUPPLIES

> HELIUM BATI
» ZERO(LOW)IHELIUMICONSUNMPTION
» POSITIONIERROR < 0.2 mm

» FLEXIBLE

» MOVABLE

M. Statera Ferrara, 2007-06-01




HIELD

1250

1150

575

COSY SETUR

g
L4

»3-5 (1.5 W @ 4K) CRYOHEADS
» 100 K THERMAL S

1-2 SC quadrupcle doublet
3 5C guadrupole

4 dccumulation cell

5 cryostat

& cryostot

.

s T

AD SETUF

Porfed” Angecfin eXpslrons

cheaper thania heliumiliguitier

M. Statera Ferrara, 2007-06-01

00

no liquid heliumiand nitrogen required (first cooldown only)




> MAGNETIC PERFOMANCE
"= MIAGNETIC DESIGN
" COILS CONSTRUCTION
* MAGNET'S SUPPORT

» TEST BENCH IN FERRARA
" HALL PROBES

M. Statera Ferrara, 2007-06-01
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» VACUUM CHAMBER IN THE MAGNET
BORE

" p<10- mbar

" Good thermal insulation
" No ice formation

" Compatible with p<1 bar

» 9 HALL PROBES

" 360° rotation, vertical movement (0.7 m)
" NON MAGNETIC MATERIALS
u<1.005 AISI 316LN

» AUTOMATED MEASUREMENT

M‘ M. Statera Ferrara, 2007-06-01 14



» 6POLE MEASUREMENTH
" field mapping aleng axis
= A /A, error 107

» APOLE MEASUREMENT

® decrease mechanical teleranc B
" improve errors analisys |
= AJA, ermor 10

M. Statera Ferrara, 2007-06-01 15




» IMPROVE 75 T/m DESIGN AND
FEASIBILITY STUDY

» 20 TV/m DESIGN

» IMPROVED TEST BENCH
CONMMISSIONING

M. Statera Ferrara, 2007-06-01
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