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Recent results from the analysis of CLEO data are presented along with a status report of the 
installation progress for the new CLEO II detector. The physics results include new results on B 
semileptonic decays, B to charm, and B to u decays. In addition, new results on D* and D s 

decays are presented along with Y(1S) -> ¥ and other Upsilon decays. The installation of CLEO 
II is more than 80% complete with first operation with CESR expected by late summer 1989. 
CESR luminosity upgrade plans are given along with a schedule for that upgrade, called CESR 
Plus, to become operational. Recently, a modest effort has started at Cornell to design a B-factory 
with a peak luminosity in region of l(p4cm~2sec~l. Initial parameters for a symmetric energy 
storage ring design are given. 

Our recent physics results from CLEO are derived from a data sample for an integrated 
luminosity of 212 pb"l at a center mass energy corresponding to the Y(4S), 100 pb"1 on the 
continuum just below the energy of the 4S, and 100 pb'l in the Y(5S) energy region. The data 
were obtained with CLEO in its 1.5 configuration with the new 51 layer central drift chamber and a 
three layer straw tube chamber placed inside the 10 layer drift chamber vertex detector that had 
been run previously. This combination of tracking detectors provides excellent momentum 
resolution, (Sp/p)2 = (0.23%p)2 + (0.7%)2, and 6% dE/dx resolution for particle identification. 
For more details on the detector performance see Ref. 1. 

B semileptonic decays 

Rauier than go through a lengthy description of the analysis details which are described in the 
references, only the results will be listed here. For the B -> Dlv and B -> D*lv, a partial 
reconstruction technique is used to identify tiiese final states which is described in Ref. 2. The 
results are: 

R* = Br(B° -> D*lv)/Br(B -> Xlv) = 0.48 ± .07 ± .09 (1) 

R** = Br(BO -> D**lv)/Br(B -> Xlv) = 0.10 ± .06 (2) 

R" = Br(B" -> D<>l-v)/ Br(B -> Xlv) = 0.20 ± .09 (3) 

R-* = Br(B" -> D*°l-v)/ Br(B -> Xlv) = 0.45 + .09. (4) 

Using (3) and (4), the ratio of the width of die D*° to widdi of the D° is measured to be 2.2 + 1.1 
and combining this result with (1) yields 
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R = Br(B°->D+l-v)/Br(B->Xlv) = 0.22±.12. (5) 

By taking the ratio of (4) to (2), the ratio of the charged B to the neutral B lifetime is detennined to 
be 

T(B°)/x(B-) = 1.07 + .26. 

The fraction of the semileptonic B decays that decay exclusively to D, D*, and D**lv can be 
determined for both charged and neutral B's by summing the above ratios. The result is 0.75 ± 
.14 for the charged B's and 0.80 ± .15 for the neutral B's. 

The angular distribution for p e > 1.4 GeV/c is characterized by 

a = 0.24+ 0.5 ±0.3. 

Generally, the predictions of the phenomenological models are in agreement with the data. 

Charmed Baryons 

Four new charmed baryons have been observed by CLEO in the current data sample. The 
masses of these particles are: 

MCAJ.+) = 2288 ±4 MeV 

M(LcO) - MCA^) = 167.9 ±0.5 +0.3 MeV 

M(LC++) - UiA^) = 167.8 ±0.4 ±0.3 MeV 

M(SC°) = 2471 ±7 MeV. 

Again the masses are in agreement with qualitative theoretical predictions. 

Y(1S) 

Decays of die Y(1S) to final states containing a *F have been observed in the 25 pb"1 taken 
on the Y(1S) during the summer of 1987. As mentioned previously CLEO has not observed any 
evidence for W production from the continuum. The results are: 

Br(Y(lS) -> WX) = 0.11 ±.04% 

Br(Continuum - > T X ) < 6X10"4 90% Confidence Level 
Rare B Decays 

Table 1 lists the most recent upper limits on a variety of rare B decay modes. As can be seen, 
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some of the experimental upper limits are beginning to approach the theoretical predictions. 

Table 1. Upper limits on rare B decay modes 

ARGUS CLEO Thewy 
Decay Mode Events Upper Limit 

[io-*] 
Events Upper Limit 

[ IO- 4 ] 

Prediction 
[10-] 

Author(s) 

4.0 
7.0 

8.0 
8.9 

0.9 
1.5 0.4 CC 

B+->A°p-
B + - » A + + p 
B ° - A ° A ° 
B ° _ A + + A " 

1.3 3.9 
7.3 
8.3 
4.8 
3.2 

0.4 
3.3 
1.3 

17.6 
1.3 

B+->K°ir + 

&-+K+T-

B+-»K' 0 i r + 

B°-»K—JT + 

B+-K+P0 

SP-*K°/>° 
B+-*K+<I> 
B°-vK°* 

10.2 

5.2 

2.3 

2.6 

3.6 
2.7 

2.2 
8.0 
1.6 
3.2 
1.8 
3.3 

5.3 
8.9 

5.3 
2.3 
4.1 
3.4 
2.3 
3.9 

6.8* 
0.9 

1.3 
7.0* 
0.7 
8.0* 
0.8 

13.0* 

1.0 
0.7 
0.5 

0.1 

0.4-0.6 

CC 
GYO 

CC 

CC 

D 

B°-»K , 0'y 
B+->K'+~t 
B + — K + M + M -

B+—K+e+e-

3.9 
3.4 

2.9 
8.5 

5.3 
2.3 
8.3 
4.1 

2.8 
9.2 
1.2 
0.5 

~ 1 DLT 

B ° - e + e - 0.9 
0.5 
0.5 

2.3 
2.3 

J 2.3 

0.3 
0.4 
0.3 

B->«F 

The most recent CLEO results for B -> "PX are listed in Table 2. The 4*'s are identified by 
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reconstructing the *¥ -> 1+1" decay mode for both electrons ar nuons. There is no evidence of 
and y production from the continuum. 

Table 2. Preliminary CLEO results on B ->*FX. 

B± -> >FK± 1.07±.02 

BO -> «FK° 0.07±.04 

B± -> ¥K*± 0.11 ±.08 

B ° - > T K 0 * 0.12 ±.05 

B° ->YK-7t+ 0.11 ±.05 

B" -> ,FK-JI +IC- 0.14±.06 

B- -> W " <.04 90% Confidence Level 

BO ->^"KO* 0.15±.09 

B -> Y X 1.12±.10±.15 

B -> T 'X 0.40±.10±.10 

B - > , P X ( ^ not from ^") 0.92±.ll 

All branching ratios are in %. 

CLEO H Status 

The installation of CLEO II is proceeding steadily. The Csl barrel electromagnetic 
calorimeter, the time of flight scintillation counters and the central drift chamber have been installed 
in the new 1.5 T solenoid magnet Most of the muon streamer tube chambers have been installed 
in the iron yoke of the magnet Cabling of the detectors to their readout electronics is nearly 
complete and system checkout has begun. Installation of the 5 layer straw tube inner vertex 
detector along with the drift chamber vertex detector from CLEO I on the 3.5 cm radius beam pipe 
will occur sometime around June 15 with closure of the CESR vacuum system through the detector 
by July 1. Initial commissioning of CESR is expected to start August 1 with high energy physics 
running expected to begin around September 1. 

CESR Plus 
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In order to fully realize the potential of the new CLEO n detector, a substantial increase in the 
luminosity performance of CESR is needed. At present, CESR delivers a peak luminosity of 1.0 x 
10 3 2 cm"2sec"l to the north and south interaction regions simultaneously and an integrated 
luminosity of more than 4.6 pb" *• per day per interaction region has been achieved Figure 1 
shows the recent luminosity performance of CESR. There is no evidence that the present 
performance is limited by the beam beam interaction since the present currents in CESR are limited 
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Figure 1. Recent weekly integrated luminosity performance of CESR. 

by sparking in the horizontal separators and occasional sparks in the RF cavities. The sparking in 
the separators is probably due to the degradation of the vacuum in the separators because of heating 
by high order modes induced by the beam in their electrical structure. This will be solved by 
replacing the present porcelain insulators with new ones made from alumina with a more favorable 
shape and better vacuum and RF properties. Simply continuing on the path of gradually increasing 
the bunch current, finding a better operating point in the betatron tune plane and improving the 
injection efficiency would lead to an increase of a factor of 1.5 to 2 in integrated luminosity. 

By taking advantage of the winding down of the physics program of the CUSB group 
presently using the north interaction region of CESR, it is possible to reconfigure CESR to operate 
as a single interaction region storage ring with a dramatic increase in the luminosity in the south 
interaction region. A factor of two can be realized by increasing the horizontal betatron nine from 
9.4 to 13.4 to allow increasing the number of bunches from 7 to 14 in each beam. The time 
between collisions is increased by a factor of two providing twice the radiation damping which 
permits operation with a 1.4 times larger vertical tune shift yielding a factor of two higher peak 
luminosity. By combining the decreased horizontal emittance due to the higher betatron tune in the 
arcs with a higher dispersion lattice design for the interaction region, a larger bunch current can be 
used giving a further factor of 1.5 in peak luminosity. Further improvements in the injector system 
for CESR can reduce the filling time to from 5 to 10 minutes which implies daily integrated 
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luminosities in excess of 25 pb"1. At this luminosity level, CLEO n would be recording 25,000 
BB pairs per day when CESR is operating on the Y(4S). Additional studies of the beam-beam 
interaction and investigation of different operating points in the tune plane are expected to yield 
additional increases in performance and will provide back up solutions to insure that me luminosity 
goals are achieved in a timely fashion. 

The impact of these proposed improvements on the various CESR systems is mainly due to 
the factor of four increase in total stored current compared to the present values of 10 mA per 
bunch with a total current of 140 mA. The RF system must provide the power dissipated in the 
increased higher order modes induced in the various structures in die storage ring and the increased 
power in synchrotron radiation. The former load increases as the bunch current squared times the 
number of bunches while the latter increases as the bunch current times the number of bunches. 
The vacuum system must be able to handle the increased gas load generated by die increased 
synchrotron radiation striking the vacuum chamber. We discuss each of these issues in more detail 
below. 

14 Bunches per Beam 

The total number of bunches in each beam is limited by the proximity of the horizontal 
separators to the interaction point The bunch spacing is constrained to be more than twice the 
distance from the interaction point to the horizontal separator. Presently, the separators are located 
44 meters from the IP. The present vertical beam separators in the south interaction region are 
located at a distance of 8 meters from die interaction point and can be replaced by horizontal 
separators provided that horizontal separation during injection is used instead of the present vertical 
separation scheme. Tests during recent machine studies have yielded good injection performance 
using horizontal separation at the south interaction point The design of these new horizontal 
separators, which require approximately 10% higher operating electric fields, has started. 
Minimizing higher order mode losses induced by the large beam currents is a major design criterion 
for these new separators and a extensive modeling program is under way to achieve this. 

Increased Radiation Damping 

Increased damping comes at the expense of north area collisions where the beams will always 
be separated. The north area interaction region optics will also be modified to reduce the required 
aperture and the chromaticity. The REC quads and the associated trim quads are removed and a 
normal lattice quadrupole is set to straddle the crossing point and to be horizontally focusing. The 
horizontally focusing IR quads are left in place although their sign is reversed. 

Horizontal separation at the norm area crossing point is achieved as an extension of the 
standard electrostatic orbit distortion. Isochrony is guaranteed as long as 5LkjTij = 0, where k; and 

T|j are the separator kicks and the dispersion function values at the i = 1,4 separator locations. The 
damping decrement is doubled since there are no collisions at the north interaction region. 

A short test run during machine studies with limited opportunity for tuning gave an increase 
of 1.2 in vertical tune shift when single bunch beams were collided only in the south interaction 
region as compared with collisions in both interaction regions. 

Higher Dispersion at the IP 

If the beam width at the interaction point can be increased without increasing B n then die 
beam-beam limited luminosity is proportional to the width. The width depends on die emittance 
and me energy dispersion function. An increased emittance enlarges die beam width in the 
machine arcs as well as at die interaction point and is not compatible with the aperture required by 
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the separated beam orbits. The dispersion function can be locally enhanced which yields a broader 
beam at the interaction point without any impact on the arc aperture. 

A configuration of the south area quads with higher i\ and moderate x\^p was found by a 
global search of the interaction region magnet parameters and is the basis for the optics in the south 
interaction region. The upper limit on the horizontal dispersion at the interaction point is the finite 
aperture in the final horizontally focusing interaction region quadrupole. 

Initial tests with a high dispersion lattice during recent machine studies gave a luminosity 
performance for single bunch collisions which was encouraging although lower than mat from our 
standard optics. 

Luminosity 

In Table 3 the anticipated luminosity gain from each of the above changes is summarized 
along with the associated increases in bunch current and total current The indicated gains are 
thought to be reasonable estimates based on the following: 

The effect of the damping decrement on limiting tune shift is based on measurements at PEP, 
PETRA, and SPEAR2, a simple phenomenological modeP, and our own recent measurements. 

At CESR, we find that having once separated the electron and positron orbits that the 
luminosity scales with the number of bunches. Extrapolation to 14 bunches at low currents is 
straightforward. Effects of the long range beam-beam interaction are observed in multibunch 
operation and are anticipated to become more serious at high bunch currents. Realization of the full 
benefit of the multiple bunches may require increasing both the physical and magnetic aperture in 
the arcs. 

A nonzero dispersion at the interaction point has historically been exploited in the CESR 
lattice to enhance the beam-beam limit. Indeed, the dispersion used when CESR was operated as a 
single bunch machine was larger than the one proposed here. 

Table 3. Luminosity Improvement Factors 

Modification \v Lum lb 'tot 

2 - > l I P 
7 -> 14 bunches 

A/2 
1 

2 
14/7 

A/2 
1 

A/2 
14/7 

V->2.2Tf 1 1.5 1.5 1.5 

Total A/2 6 2.1 4.2 

Indicated in each column is the factor by which the tune shift limit %, luminosity, bunch 
current and total current are expected to increase as a result of the change in operating 
conditions. 

It is clear that in order to run in the proposed configuration at the beam-beam limit, very high 
currents must be stored The RF system is required to restore the synchrotron radiated energy and 
the dissipated higher order mode (HOM) power. The HOM power scales linearly with the number 
of bunches and with the square of the bunch current The HOM power must be adequately 
damped to assure beam stability. In addition to the load placed on the RF, the synchrotron 
radiation will degrade the CESR vacuum and higher order modes will result in heating of vacuum 
chamber components such as bellows, ceramic sections, scrapers, etc. 
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CESRRF 

A total current of 600 ma requires that the CESR RF system provide 684 kw of power to 
make up for the 1.14 MeV/tum synchrotron radiation loss. With the increased bunch current and 
twice the number of bunches, the higher mode losses in the RF cavities and electrostatic separators 
will be comparable to the synchrotron radiation losses. During the past year, two cavities have 
been used to store 7 bunches per beam with 10 mA per bunch at the beginning of a fill. Each 
cavity is passing more than 250 kW of fundamental RF power through its input window with this 
beam current For the normal bunch length of 1.7 cm, 80 kW of this 250 kW makes up the 
synchrotron radiation loss, 27 kW is dissipated in higher order mode losses, 10 kW is reflected, 
and die remaining 133 kW provides the accelerating gradient of 3.65 MV for the cavity. Table 4 
compares die present RF system parameters on a per cavity basis with those needed for 600 mA 
total current in CESR. The HOM losses in the electrostatic separators do not scale since die 4 
vertical separators will be removed from CESR and die present 4 horizontal separators will be 
replaced with new ones with improved HOM performance (approximately 60% of die present 
separators appears likely from preliminary designs). 

Table 4. RF Cavity Parameters 

Beam Current No.Cav. RF Power Synch. Rad. AcceLV HOM-ay H O M ^ 

140 mA 2 250 kW 80 kW 133 kW 17 kW 10 kW 

600 mA 4 389 kW 171 kW 34 kW 156 kW 28 kW 

If instead of two 14 cell cavities and two new 10 cell cavities we reconfigure the two new 10 cell 
cavities to be four 5 cell cavities die result is 

600mA 4 345kW 171kW 79kW 67kW 28kW 

for a net savings of 180 kW of RF power. More important, the machine impedance is 1/2 of the 
previous value. The numbers for the HOM dissipations in the first row of the table were measured 
t r calibration of the probes in die wave guide feed to die cavities and by measuring die temperature 
use and flow rate of die Freon coolant circulating in die separator plates. They agree with bom the 
simulated and measured higher mode impedances (calculated and measured up to 4.4 GHz) for die 
cavities and broad band impedance measurements on a model of the separators. 

As can be seen from Table 4, the RF system performance and reliability determines the success 
of die proposed luminosity increase. We have redesigned die present CESR RF cavities to improve 
their vacuum properties especially die reliability of die welds on die copper structure and die 
monitoring of die HOM load performance. Four new five cell cavities have been ordered from 
Interatom in West Germany and delivery is expected by February 1,1990. The new cavities will 
have 10/14 of die HOM dissipation of die present cavities. 

Broadband Feedback 

The bunch by bunch feedback system must be capable of damping instabilities in an 
environment where die bunch spacing is one half and die bunch charge is 2.1 times die present 
conditions. The increase in die number of bunches requires increasing die bandwidth of die 
feedback system by a factor of two and in particular, die kicker rise time. At die same time, die 
kicker field strength must increase. In order to assure adequate rise time, die shielding of die 
conducting coating on the ceramic vacuum chamber section must be reduced while preserving the 
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conductivity for carrying the beam image currents. A strip conductor design has been simulated 
which gives satisfactory performance with model tests to be carried out over the summer. 

As part of the vacuum studies to be described in the next section, the source of the "anomalous 
damping"4 for multiple bunches of positrons in CESR, which the feedback system must damp, was 
discovered to be the distributed vac-ion pumps in CESR. If the high voltage to the pumps is turned 
off (and with it the plasma in the pumps) the instability disappears. Further studies are planned 
with the possibility that by understanding the source, the feedback requirements can be reduced. 

CESR Vacuum 

Increasing the beam current by factor of 4 increases the synchrotron radiation load on the 
vacuum system components by the same factor. This load is approximately equal to the original 
design lead for CESR operating at 8 GeV with a total beam current of 200 mA. The higher bunch 
current increases the higher order mode dissipation at the discontinuities in the vacuum system 
which will lead to local heating and thereby degrade the vacuum. 

During the past six months, an extensive program to understand the present CESR vacuum 
performance has been carried out Of particular concern was the relatively large ion currents 
observed in the vac-ion pumps during high current operation of CESR. Because the pump currents 
are lower by more than a factor of two for electron beams compared to positron beams for equal 
beam currents, RF effects induced by the short bunches were suspected. Indeed, the pump currents 
respond to the horizontal position of the beam in the vacuum chamber and as mentioned in the 
section above, the "anomalous damping of positions" disappears when the distributed vac-ion 
pumps are turned off. Preliminary analysis of the accumulated data comparing vac-ion currents and 
shielded ion gauge readings indicate that the pumping speed of the pumps is not affected by the high 
ion currents. Lifetimes in excess of 800 minutes for 70 mA positron beams indicates that the 
integrated pressure in the vacuum chamber corresponds to an average pressure of less than 3 x 10~9 
Torr. 

Clearly, more work is required to insure reliable operation of the vacuum system with the 
projected beam cunents. Of particular concern is ion trapping in the electron beam. Freon leaks 
from the separator cooling system are troublesome because of the high atomic mass components 
which can be trapped by our bunch spacing. Electron beams with more than 120 mA have been 
stored for extended periods with no trapping however, ion trapping occasionally occurs during 
normal high current colliding beam operation. 

Single Beam Current Limits 

A short test was carried out during a machine study period before the high energy physics run 
was ended this spring to investigate the position current limits in 14 bunch operation. A total 
current of 170 mA corresponding to 12.1 mA per bunch was stored without problems. The test 
was not pushed to higher cunents because of heating of the vacuum chamber of the precision beam 
current monitor due to synchrotron radiation illumination and inadequate cooling. The beam was 
stable at this current and the beam lifetime was in excess of 300 minutes. 

Prospects 

It is clear that a substantial increase in the CESR luminosity beyond the impressive 
performance achieved to date is possible. Attaining the gains that are available to us presents a very 
significant challenge especially in terms of injecting and storing the high cunents required. The 
beam-beam dynamics are likely to be quite different in the regime of higher bunch currents and 
increased damping between collisions. There appear to be no fundamental problems in reaching the 
luminosity goal of 25 to 30 pb"1 per day and the benefits to B meson physics are obvious. An 
adiabatic approach is being followed with the upgrade program with the new cavities representing 
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the first step. After the CXJSB experimental program is completed sometime during 1990, the north 
interaction region lattice will be reconfigured to remove the low p insertion and the horizontal 
electostatic separators voltages would be readjusted to prevent collisions in the north interaction 
region. This should lead to an increase in luminosity approximately one half of that projected for 
the final CESR Plus upgrade. The remaining modifications to die CESR lattice will taker place over 
the next couple of years with the full gain in luminosity expected by early 1993. 

CESRB5 

Present e +e" colliders operate with o x » a y , with a much larger horizontal emittance 

compared to the vertical emittance and with P x » P y at the interaction point In terms of the tune 

shift parameter, %, the charge per unit cross sectional area of the bunch is given by 

N/ (a x f f y ) = 27C$y/(r eP y*). 

Setting the vertical and horizontal tune shifts are equal to give the maxinmr" luminosity yields 

P x / o x = P y / a y = > p x / ( a x

2 ) = p y / ( a x o y ) = l / E h 

where % = horizontal emittance. The charge per bunch can now be written as 

N = 2 J I SYEh/r e. 
The charge per bunch is proportional to e n , or a fixed bunch charge implies a minimum horizontal 
emittance for a given tune shift. Present electron positron collider performance indicates that there 
is a limiting charge density for the tune shifts that have been achieved, 0.02 < \ < 0.06. This 
implies that the luminosity that can be achieved per bunch for a given p y * is determined by the 

available horizontal aperture of the machine. Typically N x o~x < horizontal aperture where N x ~ 
10. Non-Gaussian vertical tails generated by the beam beam interaction require that the vertical 
aperture must be considerably more generous in terms of numbers of rms beam sizes. 

By increasing the horizontal dispersion at the interaction point while keeping die horizontal 
beam size small in die rest of die ring more charge per bunch can be stored since o~x is increased 
only at the interaction point Unfortunately, present evidence seems to indicate that a non zero 
dispersion at the interaction point will limit die achievable tune shift and tiiereby me luminosity so 
tins method of saving horizontal aperture is not very attractive. 

Widi CSSR as a guide, choices for die horizontal emittance, p y ( and o z ) , and \, the tune 
shift parameter can be made. If we assume that die horizontal aperture can be increased to 1.5 times 
the horizontal aperture in CESR giving 6.75 cm and limiting P ^ to < 30 m, limiting die dispersion 

to less tiian 4 m, and wim a^/E - 6 x 10"4 men permits a horizontal emittance of 1.3 x 10"6 m-rad 

-^ o x - 6.75 mm. A horizontal emittance of 1.2 x 10~6 m-rad is men a reasonable design choice. 
A four fold increase in the RF voltage presently used in CESR (-6.8 MV) would 
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yield a bunch length of < 1 cm permitting a p v * of 1 cm. Presently, CESR operates with a tune 
shift parameter of - 0.02 with horizontal dispersion at the interaction point to increase the horizontal 
beam size and pretzeled orbits to store 7 bunches of electrons and positrons. By operating with 
zero dispersion and with no pretzels a tune shift parameter of 0.03 for normal operation is a 
reasonable projection for a two ring B factory. A preliminary design of an interaction region optics 
with electrostatic separators yields a minimum bunch spacing of 14 meters which matches the 
maximum bunch current implied by the chosen horizontal emittance and tune shift parameter to yield 
a peak luminosity of 1.0 x 10^4 for a machine with the circumference of CESR. The bunch current 
is 52 mA with a total current of 2.9 A per beam with 56 bunches. Table 5 lists some of the 
parameters for this design and Table 6 lists some of the RF design parameters. 

Table 5. Beam Parameters for high emittance design with comparison to CESR. 
Parameter High Emittance CESRfBest Perform/) 

8.3 x lO 1 1 5.6xl0U 
52 mA 35 mA 
56 14 
2.91 Amp/beam 170 mA e + 

4.7 kA 1.6 kA 

Particles/bunch 
Bunch current 
Bunches/beam 
Average beam current 
Peak beam current 

aE/E 

V Pi* 

Px* 

"s 

V X , Vy 

«p 

S: x,y 

6.2 xlO"4 

0.01m 

0.85 m 

0.0 m 

12 x 10-6 m 

0.001m 

0.0085 m 

1.2xl0- 6mrad 

- 9 

0.015 

0.03 

6.2x10-4 

0.015 m 

1.0 m 

0.5 m 

13 x 10-6 m 

0.0005 m 

0.017 m 

1.6 x 10"7 mrad 

9.4,9.4 

0.015 

0.017 
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Table 6. RF parameters for the high emittance design CESR B. 

RF CAVITY PARAMETERS 
ten one-cell superconducting cavities 

IBF 500 MHz 
Peak Voltage 29MeV 

(Gradient) ~9MeV/m 

Q 2 x l 0 9 

RF dissipated at low temperature 420 W/beam 
Refrigerator efficiency 0.2% 

Total Refrigerator power 420 kW 

*«* 438 kW/cavity 

Paott 48 kW/cavity 

R/Q fundamental 100 n/m 

(*/Q)««i HOM < 240 n/cell 

<Ji (most strongly coupled mode) 20 

IMPEDANCE PARAMETERS (<r, = 0.85 cm) 

GRF edl 13.9 m - 1 

vupaniar 41.6 m - 1 

G w m m w 83 3 m"1 

PARASITIC MODE POWER LOSS 

RF cavities 48kW/(ceU-beam) 
Separators 288 kW/separator (both beams) 

Vacuum system and misc. 288 kW/beam 

SINGLE BEAM STABILITY 

Bunch lengthening threshold > 39 mA 

Long, stability guaranteed if (A/QIHOMQC* < 240 ft/cell 

As can be seen from these tables, a collider in the B-factory class will represent very significant 
design challenges. Our plans are to develop a conceptual design within the next year and a 
proposal to be submitted to the funding agencies six months to one year later. If everything goes 
smoothly. Commissioning could start in early 1995. 
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+ The CLEO collaboration consists of approximately one hundred physicists from Cornell 
University, Harvard University, the University of Rochester, Syracuse University, 
Vanderbilt University, Ohio State University, the State Univeristy of New York at Albany, 
Carnegie Mellon Univeristy, Purdue University, Ithaca College, University of Minnesota, 
University of Iowa, Univeristy of Oklahoma and the University of Florida. 

++ M. Billing, R. Littauer, R. Meller, D. Morse, S. Peck, D. Rice, D. Rubin, D. Sagan, and 
J. Welch. 
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