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Diurnal luminosity during the 1996 SLC run. Shown is luminosity normalized to 10° particles
per bunch. Actual luminosity would be ~12x higher. A rate of 1 Z/hr is equal to ~10%2 cm=2s1.



Stanford Linear Collider (SLC)
1987-1998

Markov model of the SLC.
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Design of the Next Linear

Collider (NLC) as of ~1996 Markov model of the NLC
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example equations for the Markov models

systenwstate B 1
/ Hi =
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/ \ tuning recovery time average repair time
8
recovery rate
failure rate y 1= 4, +2Ai
i=1
total failure rate o
availability of e+ or e- system
Yu T
i21 T 1+A7

T: effective recovery time > L
y in general: A4y = AO(A, T, e)

various assumptions possible -
e.g. for equal subsystem failure rate, equal repair and recovery times

Ay =
71+ 3611+ 81¢
another scenario: equal luminosity impact ...



performance recovery time - example

recovery from tor [min] | trop [mn]
check BPM polanty & offset NA 5
activate orbit feedbacks 5 5
close FF collimators 0 0
feedb. & orbit for 90 bunches 5 5
match incoming dispersion NA 5
measure FF emittances 5 5
coupling corr. & beta-match 0 0
turn on & phase crab cavity NA 5
establish collisions 2 2
turn on detector NA 5
correct IP aberrations 5 5
total 22 42

Performance recovery time € of the NLC final focus after a 1-hr down time
(DT) and after a 24-hr repair day (ROD).



procedure t [min] | T [hr] | AL/L [%)]
multi-bunch steering 0.5 0.08 0
dispersion (x&y) 0.12 0.25 0.8
waist (x&y) 0.12 0.25 0.8
skewl (xX’y’) 0.06 0.25 0.4
IP divergence 0.017 1 0
skew sexts. (X*°y’, y°7) 0.12 1 0.2
skew? (xy”) 0.06 1 0.1
skew3 (X’y) 0.06 1 0.1
multi-bunch y-disp. 0.06 8 0.03
multi-bunch waist x& y 0.12 8 0.03
adjust FF main collimators 5 24 0.35
orbit resteering 60 100 0.25
BPM align. & offsets 30 170 0.1
sext. (X2, X’y 0.12 170 0
chrom. x& y 0.12 170 0
chrom. skew (X’y’8) 5 170 0.05
2nd order y-disp. 0.6 170 0.01
crab angle (xz”) — 170 0
match inc. dispersion 5 170 0.05
il

Continual tunings procedures in the NLC final focus: required time t, tuning period T, and
estimated luminosity impact AL/L



Recovery times and luminosity reduction due to
continual tuning for all NLC subsystems

subsystem tpr [min] | trop [min] | AL/L [%]
systemwide - 15 -
injectors 4 45 2.5
damping rings 16 64 2.4
COIMPIessors 15 70 3.2
main linac 17 45 4.6
collimation 25 25 4.3
IP switch/b. bend 10 15 0.9
final focus 22 42 33
extraction line 0 2l 0
total 118 342 212




no repair time
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Availability A_, versus MTBF (=inverse failure rate 1/A), for an
individual recovery time t =1hr, two different repair times € and
two different assumptions on failure rate scaling.



subsystem May 96 | model I | model II
e— damping ring 0.94 0.90 0.93
e+ damping ring 0.82 0.76 0.82
e— arc 0.89 0.78 0.83
il 0.57 0.57 0.57

Comparison of actual beam availability for various SLC
subsystems with that predicted by two different models;
the recovery-time was adjusted to give equal IP availability.

While the data appear to favour models with a longer

recovery time for the last subsystems (model 1), they would

also be consistent with upstream systems being tuned over
extended periods of time.




