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instantaneous lumlno/sh/’/ tyymeasurements

in PEP-II
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Requirements

« fast (~ sec) measurement of relative luminosity
= manual tuning
= luminosity feedback

« measurement of absolute luminosity to understand

quantitatively

= béam sizes (consistency?)

= beam-beam effects (abs. value of beam-beam parameter g,
comparison with betatron tune changes, beam blowup limits, etc...

Several methods (and their dominant systematic)

1. Luminosity measured by radiative-Bhabha luminometer

with beams in head-on collision
(«<=> luminometer calibration & acceptance)

2. Luminosity from measured beam currents & beam sizes
2.1 Sizes from luminosity scan

2,2 Sizes from beam-beam deflection scan
(<=> beam-beam blowup)

3. Deflection slope in near-head-on collision (S, ~& ~1)
{<=> magnet strengths. beam optics)



“ Symbol Units LER HER
Ecu GeV 10.580
E GeV 3.1186 / et 8.9733 /¢~
T 2.8773
Ero | Eyo m nm-rad 49.2 1.5 49.2 1.5
e 1.23x 1078 2.41x 1072
ve | vy 38.570 | 36.642  24.618(23.638
To | Ty | Ts ms 61.5]60.3[29.9 36.9|37.1|18.6
Frew | Trew kHz | s 136.3113 | 7.336
Bz 18, m 0.500 | 0.015
ol Tpo (Zzo | Lyo) | pm 156.8 [ 4.7 (221.8]6.7)
r=0k./0% 0.03 0.03
K = €yo/Ero 0.03 0.03
s = 35/ 8% 0.03 0.03
€x | &y 0.03]0.03 0.03]0.03
frr MHz 475.99903
ArF m (ns) 0.630 (2.1)
o MeV 2.4 5.5
S 7.7%10 4 6.1x 104 %
Oso mm {ps) 12.3 (40.3) 11.5 (38.2) |
Ve 0.0269 0.0448
Sp 2_2)\RF m (ns) 1.26 (4.2)
ky, 1658 1658
JAN mA 1.300 0.452
It I- A 2.155 0.750
Ly em~2g—1 1.81 x 1030
L em 25! 3.00x 1033




. SI2191A

S19181UNUSD

uoiffey] uonoeiol| l-d3d



2.4 . 3/ 45

Lead )
Converter \ .

- Cooled S.R. Dump \ 1(

— Radiation Shielding Not Shown —

Rk - vy coriny wb deipn K (238 bip ! )

A
{“‘L&—P}Mt.n_: + ¥ G?d, D
EC_J—?,A.QM( (‘K’-c».,., ,Sq.s) : e /a



PEP-II Horizontal and Vertical Beafn-Beam Scans
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ReAN-BEANM DEFLECTILONS
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B 02w/ 088 ' rns wheom (-p)/sare(2( )
P -0, HISQ/DOF 0.37
C = &LB_S/ +/~ 2.69 53 2
- D= -0 &4 +/- 1.8
° Fo = 40 +/- | 20.255;g I |
-

]

—20 T . ] | T

|
20 40
by Ir=
MANUAL, STEPPING. STEPS = 183
' 9-JAN-99 17:01:39

ale . Anzl/_;}-tf-c?o[fc



- -¢--Radiated dhabha Luminomater
m eo_ deflection siopes
& Heam sizes from e- deflections
©® Beam sizes from Lumi-scans
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PEPII vs Xtol Ring Luminosity
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PEP-II Luminosity Record - Dec. 10, 1998
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Luminosity

PEP-II Horizontal Beam-Beam Scan at High Current

Note the distorted scan due to beam enlargement when the two beams are
separated by about one sigma. -
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Luminosity /10°?cem %5

+ Measured (Bhabha luminometer)
A Inferred (Lumi-scan beam sizes)
----- Expected (IP nom. beam sizes)
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