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HIGH INTENSITY/DENSITY IN THE PSB
What 1s known?
which tests to benchmark simulation
prog’'s?

M. Chanel
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TUNE SHIFT

and WP’s for N>8 1012

¢ Protons Multiturn injection (Imm septum +

decreasing bum
misteering in Vp

0) with mismatch,Dinj=0,
ane and coupling at injection to

fill the H+V acce

otances (low Vrf)

¢ Inc. tune shift >0.5 (transverse dist.+ bunch
shape h=1+2). Vert. Coh. Tune shift~0.13.

¢ Dynamical WP for high N starts (4.28,5.56) down

to (4.17,5.23)

¢ Dynamical Working point changes depending on
N and emittances(vertical)
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tunes
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Dynamic tune effect

injected and accelerated number of particles
tunes=4.26,5.56

injected and accelerated number of particles
tunes=4.26,5.29
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Coherent tune(1)

o If the beam is oscillating as a whole(rigid body), the image currents
(vacuum ch., magnets) give additional force on the whole beam and

change its coherent tune.

¢ Due to density change along the bunch there is a coh. tune dist. In the
case of h=1+2, two peaks appear.

hcor tune versus N particles at 20ms
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Coherent tune (2)

gv-gqv diagram
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Emittances(1)

Measurements taken after acceleration, in ML
Difference between normal/sieve is only important in V plane

Calculated zero-ampl tune is made with some assumptions ,
the accelerated emittances and N!!!

Extrapolated is dg sieve*N normal/Nsieve

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)

] ] mf01, 13 tours, horizontal, avec passoire
MF01,13 tours, horizontal, no passoire
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Emittances(3)

¢ Oneturninjected as turn 1 to 13

¢ Note the emittance with sieve seems “follows” the large amplitude
oscillation for large N (filamentation present)

¢ Note the density effect which seems to indicate that the beam is a
rigid body (no filamentation)

TS ghe lar ﬁloscillations without sieve continue for ms and are
amped!!!

Ninjected and emittances with one turn injected at turn i=1..13 with
sieve in and out
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Resonances(1)

¢ 2 Qv=9/11 no pb for compensation
¢ Third order

m HIGH wp PB WITH 3 Qv=16!
m Low WP ...no syst then less pb with external rings.

¢ Coupling
m gh-qv=-1 used for coupling injection and fast stop (HWP)
m (h-gqv=0 compensated (LWP)
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Integer resonances(2)

¢

Qh=4 not possible/success
Qv=4 not tried

¢ Qv=5 possible
(dipole+quad+sext.) but no
positive effect onto the
beam and performances

¢

= BRESTRTE
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Which measurements systems(1)

Tunes calculated(N=1), measured(N>>1) and tune dispersion
Emittances

Oscillations and dampings

Quad oscillations (incoherent tunes)

With/without sieve

Bunch shape, bunching factor

Beam position along bunch

Beam H/V at high freq. (wide band PU connections modified)
Spectrum/network analysers

® & 6 ¢ 6 O ¢ 0

¢ Same parameters for simulations
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Which tests

Tune, tune shift/spread, emittances versus ....

Evolution of beam on ft, bunched/coasting
Tests bunching factor versus losses

Are there electrons in the beam (vacuum
Influence)...get rid of them

Damper efficiency (H,V)

Tests integer resonances
Tests other WP (3.7,3.7)...(3.2,6.3)
Tests effect of ramping rate
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Which energy

¢ Most at 50 MeV, on ramp or on FT(hard
to keep beam stable)

¢ Tests 160MeV...for extrapolation
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Space charge versus tune

Fig. 3
Space-charge induced tune
spread as a functiom of

Qy (left) and Qg (right).
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