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Abstract

The CEPC (Circular Electron Positron Collider) project
is in the pre-research stage. When the beam energy of
booster is 120GeV, the magnetic field of deflection
magnet is 640 G. In order to save funds for scientific
research, we are ready to select the injection energy for 6
GeV, this corresponds to a magnetic field about 32 Gs. In
such a low magnetic field, the effects of earth's magnetic
field and ambient temperature variations cannot be
ignored. In this paper, first written the collection
procedures for magnetic field value and ambient
temperature values by Labview software, then used a one-
dimensional probe to measure the background magnetic
field for three directions (Bx, By, Bz) and the value of the
ambient temperature values, the time of data collection
for each direction are more than 24 hours (every minute
collecting a set of values). Finally, plus the different
currents (3A, 6A.. 15A) to the dipole magnet, the time of
measured and the data collected by over 24 hours. Based
on the results of the analysis of large amounts of data,
summarized and analyzed the effect of Earth's magnetic
field and ambient temperature for dipole magnet in a low
magnetic field.

INTRODUCTION

The Circular Electron Positron Collider (CEPC) is a
long-term collider project, which will be divided into two
phases. The first phase will construct a circular electron-
positron collider in a tunnel with a circumference of 50 —
70 km, and detectors installed at two interaction points.
The machine is expected to collide electron and positron
beams at the center-of-mass energy of 240 — 250 GeV,
with an instantaneous luminosity of 2x1034 cm™s™. The
baseline design considers a single ring in a 50/70 km
tunnel and electron/positron beams following a pretzelled
orbit in the ring!". The accelerator parameters have been
calculated and shown in Table 1.

Table 1: The Accelerator Parameters
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When the beam energy of booster is 120GeV, the
magnetic field of deflection magnet is 640 G. In order to
save funds for scientific research, we are ready to select
the injection energy for 6 GeV, this corresponds to a
magnetic field about 32 Gs. In such a low magnetic field,
the effects of earth's magnetic field and ambient
temperature variations cannot be ignored.

According to the physical requirements of this
experiment, first, a new program of measurement has
been written by Labview software.Second, the
preparation for hardware, the device of measurement and
collimation. The device about measurement includes the
Hall-probe measurement facility, the power supply and
the dipole magnet; the device of collimation includes
theodolite, level and collimation target.

THE DESCRIPTION OF PROGRAM

The Tesla meter is via RS-232 serial port to
communicate with the computer. The main program
consists of several parts, the serial port is defined, write,
read, close, data acquisition (temperature and magnetic
field values).The main structure of the program is the
while loop and conditional structures.The the front panel
of the program is shown in Fig. 1.
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Figure 1: The front panel of the program.
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THE DESCRIPTION OF HALL-PROBE
MEASUREMENT FACILITY

The Hall-Probe measurement facility is a 3-axises mot
ion bench. The movement of 3-axises(x, y and z) can be o
perated by computer. The positioning accuracy of x, y and

z axis is £0.001mm and the positioning repeatability accu

racy is £0.0lmm. In addition, this machine can be also us
ed to adjust the rotation and pitch adjustment probe ensur
e that the probe can measure the magnetic field perpendic
ular to enter the area of the magnet, so that the total is a fi
ve-dimentional adjustment system. The Teslameter and H
all probe are produced by Group3 Led. The sensitive of th
e MPT-141 Hall Probe is 1x0.5(mm).
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The DTM-151 Digital Teslameters offer accurate,
~ high resolution measurement of magnetic flux densities,
vw1th direct readout in tesla or gauss, and serial
—G communications by fiber optics or RS-232C for system
2 = applications.The instruments are light and compact, and
—‘:the probes are easy to use. The DTM-151 has been
€ = engineered to withstand the severe electrlcal interference
S produced by high voltage discharge'®.

attributio

Group3 Hall probes are built to be as robust as
= possible for a small,precision device.However,it is most
g,lmporttant that certain precautions be taken when
‘:handhng and 1nsta111ng probes so that they are not
£ £ damaged or destroyed"’.

"Table 2: The Performance Overview of DTM-151 and
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é‘ THE PROCESS OF MEASUREMENT
o

et

& The Content of Measurement

WO

2 (1) Using one-dimentional Hall probe with three
£ directions [Bx(The probe is parallel to the north-south
£ direction), By(the probe is perpendicular to the north-
£ south direction), Bz(the probe is perpendicular to the east-

=1

£ west direction)] to the earth's magnetic field measurement
S WEPMN003

I8

2918

IPAC2015, Richmond, VA, USA

JACoW Publishing
doi:10.18429/JACoW-IPAC2015-WEPMNOO3

of 24 hours(A set of magnetic field and temperature
values has beencollected by every minute.The
magnet current is 0, the directions of probe is in the air
gap of the magnet and outside the magnet).

(2)The probe is located in the position of
By (y,z) =(0,0), the magnet current has been from
0A, 3A...15A and then to 3A. A set of magnetic field and

temperature values has been collected by every minute.
Some pictures for the device of measurement are
shown in Fig. 3.

Figure 3: The device of measurement.

The Process of Collimation

The collimation of magnet is by Theodolite and Level.

These devices are shown in Fig. 4.

(1) The theodolite has been levelled, and then the probe
has been moved back and forth along the Z axis for align
ment of the theodolite.

(2) Adjusted the level of the magnet by the Level and the
engraved lines of the magnet.

(3) Adjusted the rotation of the magnet by the theodolite
and the engraved lines of the magnet.

The collimation of the magnet has been completed by t
he above steps.

Figure 4: The Theodolite and Level.

THE RESULTS OF MEASUREMENT

The measurement result is shown in the following Fig. 5
and 6.
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Table 2: The Analyzed of Data (RSD-Relative Standard
Deviation)
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Figure 6: The magnetic field and temperature values
under different current.

The analyzed of data is shown in Table 2. The value of
AB is each magnetic field data of the difference between
maximum and minimum for every group; the value of B0
is the average of magnetic data in every group.
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According to the measurement results, the value of
Bx is 0.3Gs and 0.5Gs in the magnet inside and outside.
It’s proves that the magnet does have influence on the
earth's magnetic field.

The changes of the environmental temperature within
+0.55 °C.

According to the measurement results of the current
rising, when the environmental temperature is rised
slightly, the magnetic field is decreased slightly; when the
environmental temperature is unchanged, the magnetic
field value is steady.

ACKNOWLEDGEMENT

The authors thank the magnet group for their hard
work and many useful discussions.

WEPMNO003
2919

©= Content from this work may be used under the terms of the CC BY 3.0 licence (© 2015). Any distribution of this work must maintain attribution to the author(s), title of the work, publisher, and DOI.



6th International Particle Accelerator Conference IPAC2015, Richmond, VA, USA JACoW Publishing
5 ISBN: 978-3-95450-168-7 doi:10.18429/JACoW-IPAC2015-WEPMNOO3

REFERENCES
[11 Y.Wang, “Introduction of CEPC-SPPC”, Oral
Report, Geneve, (2014).
Group 3, DTM-151DIGITAL TESLAMETER with
serial communications User’s manual, (2007).
M. Musardo, etal,“3D Hall Probe Calibration

System at Insertion Device Magnetic Facility at
BNL”,IPAC’2013.

—
W o
—

Content from this work may be used under the terms of the CC BY 3.0 licence (© 2015). Any distribution of this work must maintain attribution to the author(s), title of the work, publisher, and D

WEPMNO003 7: Accelerator Technology
@ 2920 T09 - Room Temperature Magnets

[0)



