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

1) 

Table 1 shows the paramete,rs of the beam at the center of the straight section 
of SOR-RING calculated acc~rding 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 thatthe emittance is approximately propotional to the square of the 
beam size. 

The measurement of the beam sizes, r:r and (j" , was made using destructive 
monitors, DM and DM , mounted at the cent~r of tffe straight section. DM or 
DM has an a~m rotat~ble in the horizontal or vertical plane, respectivel~. 
Wh~n the distance A between the center of the cross section of the beam and 
the arm of DM or DA'zis mape smaller, the beam lifetime may be shorter. The 
lifetime due fo quan~um fluctuation is reduced by making the distance A 
smaller as tha following equation, '2 ;L x,z 
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where~ is the damping time o the horizontal or vertical direction, respec-
tively. x, z The beam sizes, (T' can be estimated if'[;" are known. When 
the beam current is so low tfia~ the Touschek effect m~~~aznegligible, the over­
all lifetime is given by 
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where~R is the lifetime determined by the scattering by residual gases. 
Figure 1 shows the dependence of the overall lifetime~ represented by a.full 
line on the distance A . The measurement was made at tR~ stored current of 5 
rnA, the beam energy ofx300 MeV and PC::. 2 x lo-9 Torr. As shown in Fig. 1, t: 
has a constant value T when A is large enough. The dotted line represents0 x 
t:* given by r* = (To~- T-1) _, 
If LR would be independent of the distance A , TR might be equal to T, 't* 
being equal toL . The chained lines repres~nt quantum lifetimes~ calctt~ 
lated with varioag ~ values. However, none of them fits in the1:* 8Grve. 
Only the line with~ = .87 mm coincides fairly with it at the smaller A 
region. This resultxshows thatTR has a strong dependence on the distan~e A. 
From the analysis of residual gases, CO molecules are predominant in the vacGum 
system of SOR-RING..;.. In t(h:;_ c~1se of,..c~1 m)o-~ecules, 't R is given by 
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where Pis the pressure in Torr,~ is t~e lefetime determined by the angle 
of the elastic scattering with res~al CO molecules and'fRE is the lifetime 
determined by the energy loss of stored electrons caused in the scattering 
process. T RE' which is assumed to be independent of the distance A , is nearly 
equal to T aoove mentioned. The broken line shows 't RA at P C= 2 x !o-9 Torr. 
'C* is found to fit in 'tRAx at the large A region. xit is concluded that "C* 
is' determined by~ and 'tRAx' i.e., x 
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These results mean the elastic scattering effect 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 (tr = . 87 mm) coincides with 't* at the 
small A region, so that the horizont~! b~am size tr was estimated as . 87 mm. 

Ftgure 2 shows the dependence of the overall tifetime~ on the dis-
tance A . As shown in Fig. 2, ~ coincides fairly with 0 1:* at each 
measurea point, so that the overaftzlifetime is found to be determined mainly 
by !:R. The vertical beam size <r cannot be estimated directly since T is 
unknown. In the figure, the ove~lap is observed between theT (o- =q~25 mm 
) line and the t* curve in the small A region. Thus we coulazspe~ulate the 

(f" is smaller than . 25 mm. z 
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Table 1 Parameters of the beam at the center of the straight section 

E:{ .137rmm mrad EZ?: .ol37(mm mrad 

axr- .48 mm 02~ .16 mm 

OX-(> .27 mrad Cli'f .08 mrad 

OXG .40 mm 

cr.r • 62 mm Vz .16 mm 

r::J;.- .27 mrad o-2' .08 mrad 
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