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* 1
Main Design Parameters of SOR—RING

Maximum energy (Possible extension

400 MeV) E=300MeV
Stored current (No. of particles
3.6 x 101) =100 mA
Beam life time T>1 hr
Length of a bending magnet by = 0.864m
Length of a quadrupole magnet ﬂQD=0,200m, 4, = 0.100m
Length of a straight section fs=131m

Field index in bending magnet 7= 0.50



Radius of curvature 0=110m

Orbit length L=17.4m
Focusing structure %'B°QF 'QD-QF-B--g—
Total number of bending magnets 8
Total number of quadrupole magnets 12
Max imum guiding field B=1909kG
Number of betatron oscillations L1<yx< 13
L1<vz<13
Average of fx 2< Bav<25m
Maximum of Px Bx<25m
Average of [z 2< Bav< 24m
Maximum of [z Bz§3.4m

Range of the field gradient of Q-magnets

4 2K, K, < a2

Max imum momen tum compaction factor (ﬁl?)max =25m
Momentum compaction (_AXP/%P_)H.V =20~23
Damping time constant of radial oscilla—
tions Tx =5 msec
RF voltage Vr = 7KV
RF frequency Joe = 120. 66 MHz
h=7
Harmonic number h=7
Revolution frequency Jfo=17.24 MH;
Radiation loss per turn Urad =0.65 keV
Pressure in doughnuts (without beam) 5X10 ™ Torr
(with beam) 1X107° Torr
Total pumping speed 5000 1 sec
UHV—pumps sputter ion pumps 130 1, sx4
sublimation pumps . 700 17 sx4

distributed pumps 200 1/sx8



Typical Operating Condition of SOR—RING at Te st

0 Beam Transport

In jector INS 1.3 GeV Electron Synchrotron

current: 20~40 mA)
Fast Kicker Magnet
Iength
magnetic field
designed angle
rise time

jitter

* 2

Sy st em

Energy of Electrons at Injection

(Ki)

of deflection

frequency of extraction

Pulsed Bending Magnet —1

magnetic field
designed angle
length

Bending Magnet —1
magnetic field
designed angle
radius

Bending Magnet —2
magnetic field

designed angle

radius

Quadrupole Magnet s

Q1
Q2
Qs

(PB:)

of deflection

(Bt 1)

of deflection

(Bts)

of deflection

300 MeV

30 cm
405 G
121 mrad
55 ns
+ 5 ns

1 pulse per sec.

5.45 kG (2170A)
125°

40 cm

10 kG

47°

10 kG

6 8°

366 G cm (2.8A)
203G ecm (1.6 A)
445 G em( 3.4A)

Filling

(typical



Qa
Qs
Qs
OMain Ring
Pulsed Bending Magnet —2 (PB,)
magnetic field
designed angle of deflection
length
frequency of injection
Perturbator (K)
magnetic field
designed angle of deflection
Bending Magnets
magnetic field
designed angle of deflection
field index
radius
Quadrupole Magnets
Qs (focusing)
Q, (defocusing)
RF
gap voltage
frequency (typical)
Pressure in the ring
Filling Time
Current Stored

Life Time (1 e)

183 G cm(1.4A)
569 G cm(4.4A)
53 G cm(41A)

6.1 kG (2428 A)
14.0°

40 cm

1 pulse per sec.

230 G

8.7 mr ad

88 kG (338.6 A)
45 per each
n = 0.5

1.1 m

476 G em (133.1 A)
530 G ecm (148.3 A)

4 kV

120. 753 MHz

5% 107 Torr ( average)
30 min

8 mA

25 hours (1 mA)

=13
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Significant information about the energy band structure of solids can be

obtained by studying the magnetic susceptibility.especially its variation with alloying



and temperature. However, few calculations have been done of the susceptibility for
real energy band structures,as the general formulas previously abailable were very
complicated.Recently(1970)F ukuyama made a breakthrough in obtaining a simpler
formula which greatly facilitates calculations. The effects of electron spin are
easily added to Fukuyama's formula,so we discuss the total low— field magnetic
susceptibil ity of systems which are not ferromagnetic, etc. Many — body effects are
not included explicitly.

A1l general formulas for the magnetic susceptibility of independent Bloch
electrons can be put in the form

. . O0f(E.¥)
’c(uD:ZﬁskEAn(k)f (Est )+Bu (k) ——3,
n aEn-k’

where the sum is over energy bands, the integration is over the Brillouin zone, f
is the Fermi Dirac distribution function,and # is the energy of the Fermi level.
An(_lz) and Bn (k) are functions which usually do not have sharp structures, At
low temperature, the term with g—}% produces structure structure in the » (&)
curve at each critical point, just as in the density of states curve. However, Bn(—k.)
can have different signs and magnitudes at different critical points, so that the
resultant « susceptibility signature » may have a form very different from the
density of states curve. The susceptibility signatures for several materials will
be presented.

The calculation of the diamagnetism of hexagonal close — packed metals using
Fukuyama’s formula and the Bennett — Falicov model for the energy band structure
is presented- The results give good agreement with the striking experimental data

of Svechkarev and Kuzmicheva on Cd —Mg alloys-
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