¢ Brookhaven

National Laboratory

BNL-104553-2014-TECH
AGS/AD/Tech Note No. 123;BNL-104553-2014-IR

MEASUREMENTS OF LINAC STEERING DIPOLES

J. L. LeMaire

August 1976

Collider Accelerator Department

Brookhaven National Laboratory

U.S. Department of Energy
USDOE Office of Science (SC)

Notice: This technical note has been authored by employees of Brookhaven Science Associates, LLC under
Contract No.E(30-1)-16 with the U.S. Department of Energy. The publisher by accepting the technical note for
publication acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable, world-

wide license to publish or reproduce the published form of this technical note, or allow others to do so, for United
States Government purposes.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or any
third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



Accelerator Department
BROOKHAVEN NATIONAL LABORATORY
Associated Universities, Inc.
Upton, New York

AGS DIVISION TECHNICAL NOTE
No. 123

MEASUREMENTS OF LINAC STEERING DIPOLES

RS " . . .
JL. -LeMaire., J. StephensT, A. Webster™, R. Witkover
o August 3, 1976

Two types of steering dipoles have been used at the linac in the past.
Both are cosine wound and designed to be installed as a nested pair. A
pair of each design type was tested to establish the strengths and magnetic

lengths; the results are reported here.

The measurements were made using a Bell model 610 Hall probe mounted
on a movable xy stage. The magnets were run at 2 amperes which was the
power supply limit. The magnetic center of the dipole was found first and
all measurements were referred to this point. The axial variation of the
transverse field was measured in each case. The accuracy of the measurements
was about 2%. The area under the curves of flux density versus location

was measured with a planimeter and was estimated to be accurate to 5%.

Type I: BNL Design

The BNL design steering dipoles (D 25M-1612-4) consist of an inner (ver-
tical steering) pair of coils attached to aluminum half cyl?nders, and an
outer pair of coils which fit over these. .No potting is used in the con-
struction. A layer of Kapton insulation separates the two magnets. An iron
shell with cooling fins fits over these coils. Inspection of the coils in-
dicated that they had run hot in the past. The power supply limitation of
6 amps should not be extended or these dipoles may burn out. Caution is re-

quired in aligning these dipoles since they have not been carefully centered
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on the aluminum cylinders or within the finned outer shell.

Figures 1 and 2 show the magnetic field plots for the inner and outer
dipoles, respectively. The field is seen to fall to the earth's field at

the end of the measurement range. The results are summarized in Table I.

Type 2: FNAL Design
The FNAL design steering magnet (FNAL drawing numbers 0326-MD-2912 Rev. A

and 0326-MD-2913 Rev. B) were purchased from Elma Engineering, Palo Alto,
California. These units are of potted construction (material unknown) and
have no additional cooling provision. Communication with E. Gray of FNAL
indicated that these units "ran hot" at 10 amperes and melted at 12 amperes.

These limitations must be carefully observed.

Figures 3 and 4 show the magnetic field plots for the inner and outer
dipoles respectively. The field exhibited little or no flatness along the
beam axis. The field changes sign after passing the physical end of the di-
poles. This sign change was reproducible and clearly assocﬁated with the di-
pole being powered. It was not observed with the BNL design dipoles. Figure
5 shows this effect on a larger scan, where it is seen to eventually return
to the earth's field value. The area under the negative protion is 117 of

the area in the positive portion.

A summary of the results are shown in Table I. The values include the

algebraic sign of the field.

Conclusions
Both types of steering magnets can be used in the linac HEBT line. They
appear to give about 2 mrad bend at 200 MeV at the maximum current rating.

Care in alignment is required (marking of the magnetic centers is needed).
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TABLE I
%
Magnet Maximum Resistance fw'ﬁiéé L £f Max.Bend
Type Current -c0 € Angle at
(Amps) (Ohms) (Gauss-cm/A) (cm) 200 MeV
(mrad)
BNL Inner 6 5.0 1028 34.3 2.87
BNL OQuter 6 5.0 972 26.1 2.72
FNAL Inner 10 2.25 447 15.2 2.08
FNAL Outer 10 1.23 464 14.5 2.16
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