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SOR-RING is a 400-MeV electron storage ring dedicated to spectroscopy.l)
The characteristics of the stored beam should be known well to carry out the
optical experiments or introduce transvers wigglers having a narrow gap.

Table 1 shows the parameters of the beam at the center of the straight section
of SOR-RING calculated according to the actual operating point measured by RF-
KO method. The horizontal beam size was found to be larger by a factor of
about 3 than the vertical one from the photographic measurement, so that the
vertical emittance was estimated as 10 % of the horizontal emittance under the
assumption that the emittance is approximately propotional to the square of the
beam size. )

The measurement of the beam sizes, ¢-_ and G-, was made using destructive
monitors, DM_ and DM _, mounted at the centdr of the straight section. DM_ or
DM_ has an arm rotatable in the horizontal or vertical plane, respectively.
Whén the distance A between the center of the cross section of the beam and
the arm of DM_ or DM’“is made smaller, the beam lifetime may be shorter. The
lifetime due to quantum fluctuation is reduced by making the distance Ax
smaller as tha following equation,
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where T- is the damping time of" the horizontal or vertical direction, respec-
tively.”’” The beam sizes, @ can be estimated if T are known. When
the beam current is so low thaf the Touschek effect mg§Bgznegligible, the over-
all lifetime is given by
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where T, is the lifetime determined by the scattering by residual gases.
Figure § shows the dependence of the overall lifetime ™ represented by a.full
line on the distance Ax' The measurement was made at the stored current of 5
mA, the beam energy of 300 MeV and P& 2 x 1079 Torr. As shown in Fig. 1, T
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has a constant value T when Ax is large enough. The dotted line represents

* given by -\ -
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If T, would be independent of the distance A ’TR might be equal to T, T*
being equal toT _. The chained lines represént quantum lifetimesT calcu--
lated with various 0~ values. However, none of them fits in the To* curve.
Only the line with cg = .87 mm coincides fairly with it at the smaller A
region. This result”shows that T, has a strong dependence on the distance A_.
From the analysis of residual gases, CO molecules are predominant in the vactum
system of SOR-RING. In the case of CO molecules,‘l.'R is given by
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where P 'is the pressure in Torr,T- . is the lefetime determined by the angle
of the elastic scattering with res%éﬁal CO molecules andT . is the lifetime
determined by the energy loss of stored electrons caused in the scattering
process. T .., which is assumed to be independent of the distance A_, is nearly
equal to T above mentioned. The broken line shows T at P& 2 x 1077 Torr.
T* is found to fit inT, at the large A region. *It is concluded that T*
is determined by‘tax angA??RAx’ i.e.,
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T* = (Tax + Tpae)

These results mean the elastic scattering effeet by CO molecules plays an
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important role in determination of lifetime in addition to the quantum-fluctu-
ation effect. As shown in Fig. 1, T (@ = .87 mm) coincides with T* at the
. . X . .
small A_ region, so that the horlzontgf beam size g~ was estimated as .87 mm.
F%gure 2 shows the dependence of the overall Tifetime T _ on the dis-
tance A . As shown in Fig. 2, T coincides fairly with éc* at each
measured point, so that the overaﬁzlifetime is found to be determined mainly
by'CR. The vertical beam sizeq"z cannot be estimated directly since T 2 is
unknown. In the figure, the overlap is observed between the T (- =725 mm
) line and the T* curve in the small Az region. Thus we coulgzspeculate the

U’Z is smaller than .25 mm.
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Table 1 Parameters of the beam at the center of the straight section

€y 13T mm mrad €z .0l3Mmm mrad
U/ifs .48 mm O‘zp .16 mm

Oxp .27 mrad (7%,{3 .08 mrad
Uze -40 mm

Uy .62 mm Oz .16 mm

Uy’ .27 mrad 0g” .08 mrad

TE 2332
8§ & i
¥Y¥ . et et B w0t - Trag
MT T (T -T7) SRR T=(14-T) -~
s N oM
P/ Pt S N
H / T’U‘x /
i/
l
=
™ ~ H
4 Te 3
~ ~
¥ v
i S
R =2
~ 4
S
$ 3
« ]
, A
20 smam
10
Fig. 1 Fig. 2

100




