Badiolion Provection

Estimate of Beam
Loss at the KEKB

Y. Funakoshi
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B Particle Loss Rate

B [ ocation of Particle Loss

B Collision angles against the vacuum
chamber when partices are lost



& Related machine
s o mode

B Stationary Physics Run
B Beam Tuning Mode

B Others



B Stationary Physics Run

» Injection
o Beam Loss in the injection line
o Beam Loss at the injection points
o Beam Loss in the rings

» Beam Lifetime
o Beam-Beam (Radiative Bhabha)
o Beam-Gas (Bremsstrahlung)
o Touschek Effect

& Beam Dump
Bl Machine Tuning Mode
» Vacuum Chamber Conditioning
~ Machine Study
B Some other accidental beam losses



@ Assumption for Estimation
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B Beam Currents :
» LER(e+)2.6A
o HER(e-)1.1A

M Beam Life :

Beam-Beam  Beam-Gas Touschek Total
LER 20.9h 45h 10h 5.9h
HER 8.8h 45h - 7.4h

M 5 beam dump / day



& Assumtion for Beam Life
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B Luminosity
a 1X103%/cm?/sec

B Vacuum Pressure
s 1X10°Torr

B Energy Acceptance (except Touschek case)
o 1%

B Touschek Effect

» Half of the value obtained from the particle
tracking with a machine which has no
machine error



Process Loss location lost particles/sec
Beam-Beam 2.16E9
beam life Beam-Gas ring 1.00E9
Touschek 4.51E9
beam dump beam dump 9.30E9
ring 3.20E9
injection injection point 1.10E9
beam transport® 0.55E9

%) including loss at collimeters

Averaged partcle loss rate(positron)

Process Loss location lost particles/sec
Beam-Beam 2.16E9
Beam life Beam-Gas ring 0.42E9
Touschek 2
beam dump beam dump 4.00E9
ring 1.20E9
injection injection point 0.41E9
beam transport® 0.42E9

%) including loss at collimeters

Averaged partcle loss rate(electron)

P



Uniformly

mask i ?o. straight c:qo::_v\ lost around
(IP->mask) | beginning lost in Arcs i
LER 7.44E9 0.13E9 0.59E9 0.85E9 0.75E9 1.12E9
HER 1.62E9 0.28E9 1.25E9 0.07E9 0.32E9 0.25E9

Averaged Particle Loss Rate in the rings (particles/sec)




Energy Loss

Loss position| Loss [%)]
from[%] to[%]
-1.0 -3.0 mask 27.614
-3.0 -3.8 Arc 5.942
A
3.8 1.2 e 27.169
beginning
-11.2 -40.3 straight 32.1854
ithin 5
40.3 100 withinom 15 5g96

from IP




Loss location

Percentage of the lost partilce in

the whole beam *’

from to
1 collimeter 0.5 downstream of the 1.89e-5%
collimeters
B 0.5 downstream of the B2 (Bemd) 0.019%
collimeters
3 B2 (Bemd) B2.2 (Bend) 0.028%
4 B2.2 (Bend) QXF3 (Quadrupole) 0.0024%
5 QXF3 (Quadrupole) QXF4 (Quadrupole) 0.0025%
6 QXF4 (Quadrupole) QXF6 (Quadrupole) 0.00019%
7 | QXF6 (Quadrupole) QWFH.3 (Quadrupole) 8.5e-5%
8 | QAD3 (Quadrupole) QAF8 (Quadrupole) 0.00137%

%) Percentage*(energy of lost particles)/3.5GeV
Paticle loss in the beam transport line(positron)

Loss location

Percentage of the lost partilce in

the whole beam *’

from to
1 collimeter 0.5 downstream of the
collimeters
) 0.5 downstream of the B2 (Bend) 0.308%
collimeters
3 B2 (Bend) B2.2 (Bend)
4 B2.2 (Bend) QXF3 (Quadrupole)
5 QXF3 (Quadrupole) QXF4 (Quadrupole) 0.015%
6 QXF4 (Quadrupole) QXF6 (Quadrupole) 0.00026%
7 QXF6 (Quadrupole) QWFH.3 (Quadrupole)
8 QAD3 (Quadrupole) QAF8 (Quadrupole) 0.014%

* ) Percentage*(energy of lost particles)/8.0GeV
Paticle loss in the beam transport line(electron)




