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‘ A Logarithmic Position System (ALPS) for the CERN Super Proton Synchrotron (SPS)
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Bunch intensity 1.5e10 (maximum, 5 ns multibunch) (minimum)

: (# of particles _ _ 5e9 (typical)
: bunch) 2.6e11 (maximum, 25 ns multibunch) _
6x pos.: : per _ _ 2e10 (maximum)
ElecA & ElecB ! 3.5e11 (maximum, 50 ns multibunch)
Split-Plane BPM HI, ME, LO Tunnel electronics: | _
(“shoe-box” style) radiation exposed , Single bunch
Multibunch batches:
Simplified layout of the ALPS BPM read-out electronics — one channel shown Typical beam formats 5ns: 6...2000 bunches 50 ns & 100 ns
®* CERN SPS BPMs 25 ns: 1...12 batches (each max. 288 bunches) 1...12 batches
— 215 BPM pickups: 102 horizontal, 94 vertical split-plane (“shoe-box”) and 19 stripline types, will stay unchanged. 50 ns: 1...6 batches (each max. 144 bunches) (each max. 60 bunches)
— Present MOPOS BPM electronics suffer from radiation damage in long (up to 700 m) coaxial signal cables
and other aging effects. 1.65 ns (400 GeV/c* or 450 GeV/c, extraction)
* NewALPS BPM electronics Bunch length (40) 4 ns (26 GeV/c, proton injection)

— Based on logarithmic amplifiers for the analog signal conditioning at a frequency of 200 MHz

1 1 171 1 5 ns (14 GeC/c*, ion injection)
beam position = ¢ 20l0g1 (5)= Saz [kT{’ZOhgm(A) " g 20log10(B)| withrange:7g € (HI, ME, LO) f 199.95 MHz (injection) 197.02 MHz (injection)
RF . .
— Radiation tolerant analog and digital front-end electronics located in the SPS tunnel near each BPM pickup 200.40 MHz (extraction) 200.39 MHz (extraction)
(tested to a integrated radiation dose of 750 Gy, compatible with 10 years of operation)
— Point-to-point optical fiber links between the front-end electronics and the back-end VME electronics * Beam momentum given for protons

for transfer of the raw BPM data, controls and timing synchronization

For ions: 5 GeV/clu (injection), 177 GeV/c/u (extraction)

Beam Tests

on a pre-series of 12 ALPS units installed in the SPS
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\Measurement results

Logarithmic characteristic ADC,,;; = f(Vi,)
» Simulated multi-bunch batch, 5 ns bunch spacing

— Linear fit - ki, 5, 7g € (HI, ME, LO)
» Error between ADC,,; = f(V;,) and kE‘Z’B)

(i A N ™ Seam ot dernces wiin 0.5

ﬁ_— — LO and MID channels show same slope,
) : the offset needs to be corrected

® ALPS resolution
— Turn-by-turn, single acquisition: 0.2...0.6 mm
— Orbit mode, BW =~ 1 kHz: ~30 um (SB), ~100 um (MB)
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> ~850k mesh cells

— ~3dB insertion loss
> Accuracy -40dB

> Ideal 50 O borts — ~100 ns impulse response a i -
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