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THE PSBTHE PSB
Injector LINAC2, >160mA, 120Injector LINAC2, >160mA, 120μμss
4 superposed rings4 superposed rings, 50 , 50 π π mm lengthlengthp p gp p g ,, gg
16 periods, strong focusing, >16 periods, strong focusing, >ππ/2/period/2/period
Horizontal multiturn injectionHorizontal multiturn injection
Dynamical working point to absorb tune spreads and shifts: from Dynamical working point to absorb tune spreads and shifts: from 
(4.29,4.6) at injection to (4.17,4.23)  after 200ms  up to extraction(4.29,4.6) at injection to (4.17,4.23)  after 200ms  up to extraction
Coherent tune shift ~Coherent tune shift ~--0.18, Laslett tune shift ~0.18, Laslett tune shift ~--0.5 with high N even 0.5 with high N even ,, gg
with h1&2 to increase Bf.with h1&2 to increase Bf.
Acceptances about (180,120) Acceptances about (180,120) π π mmmrad mmmrad 



BEAM07-october 2nd Tune diagram, LongitudinalTune diagram, Longitudinal

Dynamical W.P

2 Qv=9

All 3rd orderAll 3 order 
resonances,

No syst.

Tomoscope view of long phaseTomoscope view of long. phase 
space with h1&2 at 8kV. Increase 
Bf to over 0.55
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PerformancePerformance
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qv calculé et qv cohérent

Coherent tunesCoherent tunes
hcor tune versus N particles at 20ms q q

5.5

5.55

5.6

qv qv_calc

qv_meas

hcor tune versus N particles at 20ms

0.295

0.3

0.305

0.31

Q
h

5.35

5.4

5.45

0.27

0.275

0.28

0.285

0.29

tune
other tune

5.2

5.25

5.3

300 400 500 600 700 800 900

t[ms]

0.26

0.265

0 2 4 6 8 10

N[1012]
-4 -2 2 4

0.1

0.2

0.3

0.4

-0.4 -0.3 -0.2 -0.1

20

40

60

80

100

300 400 500 600 700 800 900

0.3

0.4

60

80

100

qv-qv diagram

5.6

-4 -2 2 4

0.1

0.2

-0.4 -0.3 -0.2 -0.1

20

40

5 4

5.45

5.5

5.55

qv qhqv_calc

qhqv_meas

0.15

0.2

60

80

100

5.25

5.3

5.35

5.4

qh

-4 -2 2 4

0.05

0.1

-0.4 -0.3 -0.2 -0.1

20

40
5.2

4.16 4.18 4.2 4.22 4.24 4.26 4.28 4.3



BEAM07-october 2nd Emittances(1)Emittances(1)
Sieve reduces LINAC2 density by 5..6Sieve reduces LINAC2 density by 5..6
Measurements taken after acceleration, in MLMeasurements taken after acceleration, in ML
Difference between normal/sieve is only important in V planeDifference between normal/sieve is only important in V planeDifference between normal/sieve is only important in V planeDifference between normal/sieve is only important in V plane
Calculated zeroCalculated zero--ampl tune is made with some assumptions , the ampl tune is made with some assumptions , the 
accelerated emittances and N!!!accelerated emittances and N!!!
Extrapolated is dq sieve*N normal/NsieveExtrapolated is dq sieve*N normal/NsieveExtrapolated is dq sieve N normal/NsieveExtrapolated is dq sieve N normal/Nsieve
Probably qhProbably qh--qv=0 is responsible for the vertical blowqv=0 is responsible for the vertical blow--up...and lossesup...and losses

Nparticles and emittances versus number of turns with(dashed)
 and without sieve calculated tune of the zero-amplitude particle 
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Emittances(2)Emittances(2)
One turn injected as turn 1 to 13One turn injected as turn 1 to 13
Note the emittance with sieve ‘‘follows’’Note the emittance with sieve ‘‘follows’’ the large amplitude the large amplitude 
oscillation for large N (filamentation present)oscillation for large N (filamentation present)
With t i th i fil t ti hi h i di t th t thWith t i th i fil t ti hi h i di t th t thWithout sieve,  there is no filamentation which indicates that the Without sieve,  there is no filamentation which indicates that the 
beam is a rigid body(density effect)beam is a rigid body(density effect)
The large oscillations without sieve continue for ms and are The large oscillations without sieve continue for ms and are 
damped!!!damped!!!damped!!!damped!!!

Ninjected and emittances with one turn injected at turn i=1..13  with 
sieve in and outsieve in and out
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160 MeV160 MeV

ε(2σ)
(93, 52) π
mmmrad

ε(2σ) (100, 47) 
dπ mmmrad
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GOTO Qv=4GOTO Qv=4
160MeV: goto Qv=4 with high intensity
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Goto Qh=4Goto Qh=4
160MeV:goto Qh=4 high intensity without sieve

400 1200

160MeV:goto Qh=4 high intensity with sieve
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8kV RF h1&2 8kV RF h1&2 ΔφΔφ=0 or =0 or ππ

Need to increase Need to increase 
the V tune to 4.56, the V tune to 4.56, 
i t d f 4 34i t d f 4 34instead of 4.34, instead of 4.34, 
when cavities are in when cavities are in 
phase. Peak density phase. Peak density p yp y
is increased by ~2is increased by ~2
More losses on ft  More losses on ft  
th f t fth f t fthan for out of than for out of 
phase h1&2phase h1&2

ε(2σ) (110, 49) 
π mmmrad

ε(2σ) (110 46)ε(2σ) (110, 46) 
π mmmrad
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What’s next ?What’s next ?

Try to find the distributions, their evolution, Try to find the distributions, their evolution, 
correlations between H&V distributionscorrelations between H&V distributions


