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The Large Acceptance Spectrometer
U. Schneider, U. Lynen, C.-C. $ahm, H. Sann, W. Trautmann

O

The main task of the spectromater is the detection of iragments
amitted around 0° and their separation from tha direct beam. The
magnetic spectrometar system studied here consists of a verti-
cal focussing quadrupole and a dipola magneat at 0° with a large
angular acceptance (A®, Ap = 200 mrad), both superconducting.
Tha key questions for the design of the dipole element are:

1. Consistence of achievable magnetic rigidity {(Bp 2 & Tm) and
necossary minumum deflaction angle

2. Optimum dipole geometry in ‘order to detect particles with
very differant magnetic rigidities in a large mass ranga

3. The baest way to achieve fleld homoganeity and: to control
fringe fields

4, Reproducibility of field configuration (ratio of magnetic rigidity
Brmax®Pmin = 2

5. Optimum conductor, current density and current level design

8. Forces on coils and quanch control

7. Coats and cust scallng with circumierence, gap, pole width
sic.

One of the first suggestions for a large accepiance dipsle mag-
net with C-shaped iron yoke is shown in fg.1, The main proper-
ties of this system are listed In table 1. Fig. 2 demonatrates first
order computations of tha magnatic field and ray-tracing {without
quadrupole) for various particles st differant angles, done with
the recently Installed 3-dimensional program TOSCA ! at GSI.
First considerations of the vertical focussing quadrupole result
in a Panofsky-type superconducting maout with largs sccapt-
ancs, succasshully tasted at Saciay.?

1, 1. Simkin, C.W. Trowbridge, 1628 Proc., vol. 7, part K, Ne. §
(1986), p. 308

2. R. Auzolla, F. Kircher, J.P. Penicaud, IEEE Trane. Nucl. Sel.,
vol. Ne-28, no. 3 (June 1981), p. 3228

Table 1
Main properties of the dipole magnet shown |n fig. 1

Magnet:  Total weight of the dipole = 400 tn
Total energy of tha dipoie 21 .MJ
Total number of Ampaere-turns 3810 A
Length 385 m
Width 350 m
Haight 3.90m
Farticle gap ¢Sm
lron gip 1.25m

~Maximum field B, 317

Colls: Width 0.075m
Height 0.225 m
Ovaer-all current density |, 112 A/mm?

Maximum fleld at the conductor Brax 69T

[
ik
| @
>-1'
Y
Ik
R n
2k
E |
N
" Y {b)
Q & L A A [ L
¢ 1 ) 3
x [ml

Fig. 1: Horlzontal {a) and vertical cross saction (b, only one half
is drawn) of a auperconducting dipole magnet with C-
shaped iron yoke (Y = lron yoks, 8¢ = lupm:onductin_q
cail)

y [ml

-

W —
\\\\3\_‘“{\“

% [m]

Fig. 2: Contour lines of the magnetic field component Bz {step-
size AB, = 0.5 Tesia), calculated for the dipole magnet
shown in flg. 1 and ray-tracing for varlous particles (p,
Kri'*, U with 1 GeWu)- at diffarent amission angles (A3
= ) through the magnet-
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Centaral Field
Field on Conductor
Stored Energy

Pole Size

Magnet Gap

Coil Configuration
Coil Cross Section
Conduct@r

Cond, Cross Section {ar ]

Cu/SC Ratio

Ampere Turns
Current

Current Density
Radial Force
Vertical Force
Type of Yoke

Yoke  Weight
.Total Weight

Heat Leak at 4.2 K

* Total force

SKS
(1 3
(1} 4.2
(MJ] 10
{w] 1.7x(1.2/2.3)
(=] 0.5
Sector
[ent] 15x12
NbTi/Cu
0.24¢ =10
Strand or
¢.35x0.25
Manolith
10
{MAT] 2.2
{A] 400 or 500
{A/ow] 50
(N/w]  9.3x10%
[N/a] 2.,9%10%
H
() ~300
[t] ~300
(W] <3

HISS BENKE1
3 1.5
4,55 3.5

55.2 3.15
2.1¢ 1.53x1.0
1.0 1.0

Solenoid Saddle
14x9
NbTi/Cu NbTi/Cu
1,19x0,4 0.23x0.23
Monolith  Monolith
O

19 8
5,12 1.4
2200 610

50 56

1.1x107N*
H Window
513
587 ~140
7.5

CHICAGO
CYCLOTRON
1.5
2,85
32.5
4,324
1.3
Solenoid

NbTi/Cu

9.75
2.0
1000
g6
2.7x10%
3.1x10%
H
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