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= Brief Introduction of IMP magnets
= Normal laminated magnets for CSR

= Super-ferric dipole prototype for FAIR
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Overview of IMP
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Magnets are very important parts or
system of accelerators, IMP magnets’
technologies developed more than 30 years
for constructing and upgrading HIRFL
(Heavy lon Research Facility in Lanzhou)
‘accelerator complex and experimental
and for new scientific project

- . :
~
L
N = d:;-i d'
-'.f:'_ & -l
- L~ -. -
e o T .
Ol el
L o R




Developing to now, these technologies
at IMP not only include calculation and
desigh magnet but also manufacture it, not
only massive iron and laminated steel
normal magnets, but also super solenoid
and super-ferric dipole superconducting
magnets, not only Hall-probe points

'e' surement but also long-coil integral
jisurement and rotating coil harmonic
: and search coil for ramping field
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OPERA design and calculation

Magnet calculation is very important for
magnet’'s design, that can define magnet’s
profile and pole shape with shim, normally
we often use air slots or holes to improve
""-magnetlc filed distribution and reduce
smagnet's size, and its end chamfer shape.
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Super-ferric dipole prototype for
FAIR




The super-ferric dipole prototype is

being made by FCG (FAIR China Group) in
cooperation with GSI for FAIR Super-FRS.
FCG firstly consist of the Institute of
Modern Physics (IMP Lanzhou), the
Institute of Plasma Physics (IPP, Hefei) and
) '*'_;'[nstitute of Electric Engineering (IEE,
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Maln parameters for CR/Super-FRS prototype

Dipole field T 0.15-1.6 £0.02

Bending angle Degree 15

Curvature radius, R mm 8125

Effective straight length, L, mm 2126

Good field region (HXV) mm? (£190£35)%(£70)

Pole gap height mm 170

Integral field quality (relative) B=0.15 to 1.2 T: £3x10
* ._._ B=1.2 to 1.6T:x1x10*
| n ated iron length, L, mm 2020
e Iﬁ’ A 246

I-Iu‘,_L | H 16.8 at B=1.57T

Weigh_it of iron b dy Tons 50
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[tem Parameters Unit
Superconducting strands NbTi1 Oxford
Dimension of conductor 1.43%2.23 mm
Filament diameter d; 66 Lm
Number of Sc filaments 55
Ratio of Cu and no Cu 10.7
RRR of Cu in core wire 133
[ Or eratmg current I, 246 A
q umber of the turns 28%20=560 Turn
|se size of coil 52.1x48.8 Mm
iC r-,capacity Pool 0.05 M3
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Super-FRS Super-ferrlc dipole calculation and deS|gn '
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Vertical adjuster LHe pipe
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50 tons laminated iron

yokes fabrication
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Inner | Outer coil | Inner | end yoke
Unit coil (%2) yoke (%2)
Inner diameter | mm 172 199.8 246 | o
Outer diameter | mm 199.8 213 340 340
length mm 480 44 546 55

TABLE 2 electrical parameters of the magnet

‘ Unit Magnet system
- Central field T 3.0

N Cone, s T TeRe e G 1
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Main Objective:

to perform direct mass measurement of the fusion-

evaporation residues and if possible for the heavy isotopes.
high precision mass measurement setup

Need: high field(7T), high homogeneity(10-7)
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The LPT magnet design goals

|
[tems Value

Central field 7T

Homogeneity 3 X107 within 1cm?

tray field(5 X 10T lines) | 2m away from the center

arm bore D 156mm
10-3/hour




So a superconducting magnet WhICh
provides a highly homogeneous magnetic field is
the key component of the penning trap.

The central field is 7T with a uniformity of
3X107 in the two regions of interest. The warm
bore is ¢156 mm. However, due to the
manufacturing and winding tolerances, it is
Impractical to achieve such a high homogeneity

“q.nly with the main coils. So we firstly design the
#,.r" . ~coils with a lower homogeneous field (10-°)
n the superconducting shim coils and
shlm pieces are used to reach the required
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FPROBLEN DATA
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Field Point Local Coordinates
Origin: 0.0, 0.0, 0.0
Local XYZ = Global ZXY

FIELD EVALUATIONS

Polar POLAR
(nodal)

to 0.0875

The field homogeneity of the main coil

1002100 Cylindr
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utlon of the LPT winding

SMOOTHED

e EFFECTIVE L
STRESS :

RSTCALC
TIME 1.000
[MPa)

MAXIMUM

A 205

NODE 142352
HINIMUM

# 0.4288

NODE 168163 (6.949)
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The effective stress distribution of the winding bobbin
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Magnets at IMP development was from massive
iIron normal magnets to laminated steel normal
magnets to superconducting magnets, meanwhile
the magnetic field measurement technologies also
developed from points measurement to integral
fleld measurement and harmonic analysis to
ramping field measurement and tracking.

LPT 7T superconducting solenoid is constructing.

hat's next step?

_ ineld, high homogeneity, fast ramping,
QIg Size, superconducting magnets will be
éec and developed in the future.
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