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Several PEP-lIl Parameters

et €
Beam energy (GeV) 3.1 9
Beam current (A) 2.14
BT/ (cm) 1.5 2.0
£, (€ y) (nm) 64(2.6) 48 (1.9)
cx (um at IP) 155
oy (um at IP) 6.2
oz (cm) 1.0 1.15
Luminosity 3x 103 em? st
Tune shift 0.03
Beam aspect ratio (v/hatIP) 0.04
Number of beam bunches 1658
Bunch spacing (m) 1.26
Beam crossing angle 0 (head-on)

o I st
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Table 1: Nominal PEP-IT Parameters

Parameter Symbol Units LER HER
Energy / particle E GeV 3.109 / et 9.0 / e
Lorentz factor g : 6084.2 17612.6
CM Energy Ecum GeV 10.579
Circumference C m 2199.318
Revolution frequency - kHz 136.312
Revolution time y - s 7.336
IP beta functions 818, m | 0.500 / 0.015 0.667 / 0.020
Max beta functions a1 i m | 105.4 / 170.1 400.7 / 32515
Betatron tunes Q:1Qy 38.570 / 36.642  24.618 / 23.638
Transverse emittances €z|€y nm-rad 65.61 / 1.97 49.18 / 1.48
IP rms sizes alo, pm 181.1 / 5.43
IP rms divergences o loy prad 362.2 | 271.7
IP aspect ratio r=o,/0; 3%

Optimum coupling K=¢€,/€ 3%

Beam-beam tune shift €o,2/0,y 0.03/0.03

Momentum compaction a. 1073 1.23 2.41
Partition numbers J=f/JdE 0.974 / 2.026 0.995 / 2.005
Damping times |7y |7E ms | 62.5 / 60.8 / 30.0 37.0 / 36.8 / 18.3
Damping constants (rz|mylTE)? s71|16.0 / 16.4 /33.3 27.0/27.2/54.5
RF frequency frF MHz 476.0

Harmonic number h 3492

RF cavities N¢ 6 20

RF voltage Var MV 5.1 14.0

S.R. energy loss/turn Uo MeV 0.75 3.59

S.R. power Psgn MW 1.62 3.58

RF power Ppr MW 1.85 .73
Longitudinal emittance | €s pm-rad 7.641 7.034
Synchrotron tune Qs 0.0334 0.0449
Synchrotron frequency Is kHz 4.533 6.127
Turns/Synch. period Q! ' 29.94 22.25
Relative energy spread oe/E 1073 0.77 0.61
Absolute energy spread oE MeV 2.40 5.52
Bunch length O, mm (ps) 9.94 (33.2) 11.5 (38.3)
Bunch separation Sh m (ns) 1.26 (4.2)

Colliding bunches ky 1658

Bunch population Nt N- 10*® /bunch 5.971 2.750
Bunch current I I mA /bunch 1.304 0.601
Beam current VA b Al 2.162 0.996
Beam energy Ep kJ 49.3 65.7
Beam power Pg GW 6.72 8.96
Luminosity/interaction | L em™? 1.33 x 10%

Luminosity L em™ s~} 8 x 10 -

(updated March 16, 1996)
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PEP-II Ring Beam Position Monitor R.equirements

Steve Smith
September 19, 1994

Measurements of Profo'r‘j}ae Pncz,s;sor’ Dec. 1296

Summary of Requirements:

Parameter

Requirement

Measurenent|

Conditions

Qua'nlily and location of
BPM's

Approximately 288 BPM's in each ring, onie in
each quad, with each processor individually
switchable between HER & LER

Most measureeither X-cnly cr
Y-only, about:50-(X,Y) BPM's

Time resolution of
position measurement

A single measurement represents the average
position of fewer than 10 consecutive bunches.

Measurement Ratz

Up to one measurement per machine tumn,
unless the cost is prohibitive.

History

When not otherwise occupied, BPM processors
will mzintain a FIFO buffer of the last 1000
turns or more, if undersampled.

For fault analysis

Resolution @ Current

1.0 mm @ 5x108 e~ in oné tum

< 10¢ um
100 pm @ 1x1010 ¢ in one turn L 2o pm

Single bunch, single turn

Single bunch, single turn

15 um @ 1x1010 ¢ < 1 pmm | averagedover 103 turns
Reproducibility over a 15 pm'electronic plus < 5 pm To re-establish orbit efier a
cn2 hour period ) : o : shutdown

15 pm mechanical
Accuracy of measurad =1mm - < 0.3 mm | Full width
beam position with - c<0.5mm © | RMS

respect to quad
magnetic center

before beam-based afignment
(see below for accuracy budget)

Dvnamic range,
(position)

Meet the above resolution & accuracy specs.

RgéSoluﬁon not to exceed10% of displacement

For (x,y) within 1 cm of center.

For displacement > 1 cm of
center

Dynamic range (current)

No damage or channe] saturalion for R< 1 cm
@1 <3Amp

X-Y Coupling

<30% fcr r = fcm, "pincushion distortion™

<3% forr<1cm,

- X-only or Y-only BPM's’
XY BPM's

Precision of current
measurement

10%

Accuracy of current
measurement

Initially 50%, 10% afier normalization with beam

HER- LER (solatson

Processor /'n/wf
r‘ef/ect‘c'on (S")_

< -86d8
< -20d8

~ 7448 worst c‘/mmre‘“/ 5 ~80d8 wedian
~(7d8 werst cfumod‘, -18dB tyffca{
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a) Oscill. Envelopes:in. Time: Domain- b): Evolution.of Modes

Bunch No. 0 Time (ms) Mode No. 0 0 Time (ms)

c) Exp. Fit to Modes (pre—brkpt) d) Growth Rates (pre—brkpt)

Y AR ST AR

025 .............. ........... O .............

Rate (1/ms)

100

4

2

Mode No. 0 © Time (ms) o 50
Mode No.

e) Exp. Fit to Modes (post-brkpt) fy Growth Rates (post-brkpt)

-ﬁ4| _05 . ............. ...........

100 12

10 ;
Mode No. 0 8 time(ms) | 0 50

100 150
Mode No.

apr0996/2303: lo=127mA, Dsamp= 22, Shift Gain=3, Nbun= 320, Gain1=0,
Gain2=1, Phasel= -200, Phase2= -200, Brkpt=480, Calib=21.2 cnts/mA-deg.
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s

Commissioning Strategy
for HER
O Mostly Parasitic with SLC running |
= ~2-4Hze j
O Some dedicated running at 60 Hz »3
o Install for 4 days (M-Th), commission for 3 %
days %

O Important to recognize that we are installing a
relatively small number of components
during this time

3, LER Stands are already in place
% Full Cable Plant will be complete by end of 1896

v, LER components are moduiar

O To the largest degree possible, we will only
“break” the PPS in one zone per week.
O Schedule
% Midnight Thursday - 8 am Friday: Secure the tunnel
v, 8 am Friday - 4 pm Friday: Reestablish stored beam

s 4 pm Friday - 5 am Monday: Commission HER

v, 7 am Monday: Open tunnel
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PEP-Il Status:
Conclusions

O Technical progress on all fronts has
been excellent

o We have experienced major schedule

- slippage in LER Vacuum production.
We have moved aggressively to
resolve this situation

o PEP-Il remains on schedule to
complete the High Energy Ring by
March 1997 and the rest of the
machine by April 1998. Anticipate
first collisions June 1998

o Funds are tight. We will have to
manage the expenses with care




