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Accelerator Work SummaryAccelerator Work Summary

U. WienandsU. Wienands
SLAC PEP-IISLAC PEP-II

My thanks for speakers to provide me with copies of their talksMy thanks for speakers to provide me with copies of their talks……

Lots of progress shown, unable to do justice to all in 30 minLots of progress shown, unable to do justice to all in 30 min……
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Parameters of Super-B DesignsParameters of Super-B Designs
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Present workshop dealt with the last scenarioPresent workshop dealt with the last scenario

Seeman
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ILC ring & 
ILC FF

Simplified SuperB layout 
Crossing angle = 2*25 mrad

Raimondi
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Damping RingsDamping Rings’’ Status Status

••  2 Designs: 2.2 km, 3.2 km 2 Designs: 2.2 km, 3.2 km
– based on ILC OCS lattice, with ILC-Style IR
– Tracking studies have begun

•• ILC Design with 6.6 km also based on OCS: goodILC Design with 6.6 km also based on OCS: good
acceptanceacceptance
– Existence proof of a lattice with good acceptance
– IR not matched into this one yet

•• Beware of wiggler nonlinearities!Beware of wiggler nonlinearities!
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7 GeV ring, 2.2 Km7 GeV ring, 2.2 Km
Biagini
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2.2 Km ring with FF2.2 Km ring with FF

√β

Matching section to FF

Biagini
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Comparison of Ring ParametersComparison of Ring Parameters
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Dynamic Aperture  of Baseline LatticeDynamic Aperture  of Baseline Lattice
with Magnetic Errorswith Magnetic Errors

•• Multipole errors specifiedMultipole errors specified
according to PEP-II andaccording to PEP-II and
SPEAR3 magnets areSPEAR3 magnets are
includedincluded

•• Single-mode model is usedSingle-mode model is used
for all wigglersfor all wigglers

•• Tracking with LEGO inTracking with LEGO in
1024 turns1024 turns

•• Injected beam: Injected beam: εεxx=ε=εyy=µ=µmm−−
radrad

••    Tracking of SuperB Ring designs in progress.    Tracking of SuperB Ring designs in progress.
     This is the latest 6 km ILC DR Design (wiggler, no IR)     This is the latest 6 km ILC DR Design (wiggler, no IR)

Cai
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DR HardwareDR Hardware

•• Vacuum system: likely within envelope of presentVacuum system: likely within envelope of present
technology (PEP-II LER)technology (PEP-II LER)

•• Rf: warm or cold possible, no fundamental issueRf: warm or cold possible, no fundamental issue
– large number of rf stations (e.g. 22 stn/klystrons)
– instability thresholds likely within present technology
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Collective, Intensity EffectsCollective, Intensity Effects

•• ECI: Clearing electrodes and/or surface treatmentsECI: Clearing electrodes and/or surface treatments
– R&D program in PEP-II/ILC collaboration

• Different chambers, measurement of SEY after irradiation

•• Fast Ion InstabilityFast Ion Instability
– Growth rates potentially O(1 turn)
– But not a limit in any extant machine

• (however, HER may see something like this at high pressure!)

•• HOM EffectsHOM Effects
– At 6 mm bunch length maybe 1 MW of power into

HOMs
– Vtx chamber particularly vulnerable

Pivi, Cai,
Heifets,
Novo-
khatski
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Growth Rate of Resistive-WallGrowth Rate of Resistive-Wall
InstabilityInstability

Cai

ILC DR
Designs
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PolarizationPolarization

•• Single Siberian Snake most elegant way to createSingle Siberian Snake most elegant way to create
longitudinal polarization at IP.longitudinal polarization at IP.

•• But depolarization time at 4 GeV But depolarization time at 4 GeV ≈≈30 s30 s
•• at 3 GeV: at 3 GeV: ≈≈250 s, > beam lifetime, 250 s, > beam lifetime, ≈≈ ok ok
•• Alternative: 90Alternative: 90°° spin rotators around IP spin rotators around IP

– specific locations prescribed
– only works for 1 energy
– likely a coupling nightmare (or use very long

compensated rotator)
•• IR optics should be spin transparent to maintainIR optics should be spin transparent to maintain

polarization.polarization.

Br Br

Koop



Closed spin orbit with the snakeClosed spin orbit with the snake

SuperB Workshop, SLAC, June 14-15, 2006

Snake

IP

Snake rotates the spin 
by 1800 around z-axis

In arcs spin lie everywhere
in the horizontal plane

At IP spin is directed
longitudinally

With a partial snake at a magic energy spin is directed longitudinally
at IP and also at the snake’s location

nr

Derbenev, Kondratenko, Skrinsky, 1977

Koop



U. Wienands, SLAC-PEP-II
Acc. Summary, June 16, 2006

19

Some IP ParametersSome IP Parameters

HER LER
•• Beta x (mm)Beta x (mm) 2.5 2.5 2.52.5
•• Beta y (mm)Beta y (mm) 0.08    0.08    0.080.08
•• Emittance x (nm-Emittance x (nm-radrad)) 0.40.4 0.40.4
•• Emittance y (nm-Emittance y (nm-radrad)) 0.0020.002 0.0020.002
•• Sigma x (Sigma x (µµm)m) 2.672.67 2.672.67
•• Sigma y (Sigma y (µµm)m) 0.01260.0126 0.01260.0126
•• Bunch spacing (m)Bunch spacing (m) 0.60.6
•• Crossing angle (mrad)Crossing angle (mrad) ±±2525
•• LuminosityLuminosity 0.80.8××10103636

Sullivan
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Some IssuesSome Issues

•• Shared vs common QDShared vs common QD
– depends on (or determines) crossing angle
– flexibility vs space constraints

•• Vtx Chamber radiusVtx Chamber radius
– 1 cm pipe hard to mask, HOM and s.r. power issue

•• Avoidance of radiative Bhabha backgroundAvoidance of radiative Bhabha background
– avoid too strong bends close after the IP

•• Optics design not finalOptics design not final
– final solution will likely get longer
– weak vs full-strength anti-solenoids
– spin matching??



U. Wienands, SLAC-PEP-II
Acc. Summary, June 16, 2006

21

IR design from March WorkshopIR design from March Workshop
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Sullivan
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Fourth IR ConceptFourth IR Concept

Sullivan
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June 2006, Rev. 4June 2006, Rev. 4

Masking is
more open.
This
improves
HOM power
issues.

Sullivan
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Anti-solenoid for IRAnti-solenoid for IR
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When solenoid overlaps QD0,
anomalous coupling increases
the IP beam size 30 – 190 times
depending on solenoid field
shape (green=no solenoid,
red=solenoid)

Even though traditional use of
skew quads could reduce the
effect, the  LOCAL
COMPENSATION of the fringe
field (with a little skew tuning) is
the best way to ensure excellent
correction over wide range of
beam energies

Local correction requires anti-
solenoid with  special shape.
The antisolenoid is weak since
its integrated strength is much
smaller than that of detector
solenoid

SiD, earlier version

Seryi
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FF Work SummaryFF Work Summary

•• Need to lengthen the optics to decrease aberrationsNeed to lengthen the optics to decrease aberrations
in FF and improve dynamic aperture of the ringin FF and improve dynamic aperture of the ring
– there are other optics ideas (e.g. sextupole for crab) that

need to be implemented
•• If FD is common, optics can be optimized toIf FD is common, optics can be optimized to

improve focusing of the outgoing beam withimprove focusing of the outgoing beam with
•• Separate FD give a lot of advantages and L* ofSeparate FD give a lot of advantages and L* of

~0.8m or less may be possible~0.8m or less may be possible
•• Weak antisolenoids are beneficial for localWeak antisolenoids are beneficial for local

compensation of couplingcompensation of coupling

Seryi
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Beam-Beam SimulationsBeam-Beam Simulations

•• Significant progress in sSignificant progress in simulating the crab waistimulating the crab waist
schemescheme
– so far it appears to hold up
– extant machines & SuperB/SuperKEKB

•• Codes are being extended Codes are being extended & modified to better& modified to better
simulate this scenariosimulate this scenario

•• Progress in analytic understanding of the beam-Progress in analytic understanding of the beam-
beam interactionbeam interaction
– “Universal Luminosity Formula” shows independence

on crossing angle under certain conditions.
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Crab-waist simulationsCrab-waist simulations

•• The new idea is being checked by several beam-beam codes:The new idea is being checked by several beam-beam codes:
– Guinea-Pig: strong-strong , ILC centered
– BBC (Hirata): weak-strong
– Lifetrack (Shatilov): weak-strong with tails growths calculation
– Ohmi: weak-strong (strong-strong to be modified for long bunches

and large angles)

Biagini
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OhmiOhmi’’ss weak-strong code weak-strong code

K2 is the strength of the sextupolar nonlinearity 
introduced to have crab waist

Luminosity Vertical blow-up

Biagini
(Ohmi)
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(Geometric) Luminosity
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Speeding up the GuineaPigSpeeding up the GuineaPig
Paolini
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DR Test Facilities (proposed)DR Test Facilities (proposed)

•• DESY-HERA: e-ring to migrate to a full ILC DR,DESY-HERA: e-ring to migrate to a full ILC DR,
move to site later.move to site later.
– 6 km ring, ILC DR parameters,

•• CESR ILC DR test: use wigglers to bringCESR ILC DR test: use wigglers to bring
emittance downemittance down
– < 3 nmr ex, 15 pmr ey @ 2 GeV, 400 mA 6…8 ns

•• PEP Study: HER makes 5 nmr at 3 GeV, could doPEP Study: HER makes 5 nmr at 3 GeV, could do
e+ and high beam current.e+ and high beam current.
– 5nmr, 1.7 mm bunch length

Seeman
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Approximate SBF Site Power (3 kmApproximate SBF Site Power (3 km
ring)ring)

•• Campus +detector = 5 MWCampus +detector = 5 MW
•• LinacLinac and e+ at 30 Hz = 10 MW and e+ at 30 Hz = 10 MW
•• Magnets (~1.5 x PEP-II) = 10 MWMagnets (~1.5 x PEP-II) = 10 MW
•• RF (4 x 7 RF (4 x 7 GeVGeV) (2.5 A x 1.4 A) = 22.4 x 2=45) (2.5 A x 1.4 A) = 22.4 x 2=45

MWMW
•• Total = ~70 MWTotal = ~70 MW

Seeman
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Cost AlgorithmCost Algorithm

•• Method:Method:
– Scale known costs of extant projects

• Parameters, Inflation
– Compare to other estimates for similar projects

• SuperKEKB, previous SuperPEP estimate

•• ““GGreen Fieldreen Field”” site:  site: ≈≈M$716M$716
– Cost of infrastructure (tunnels, bldgs, …), injector
≈1/4 of the above.

•• NoteNote: Strictly scaling & WAG. : Strictly scaling & WAG. NNo engineering oro engineering or
design knowledge applied here!design knowledge applied here!

Seeman
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Goal: have a preliminar done before the next workshop

1) DR based on PEP Hardware
2) DR based on Tor Vergata Site (possibly (1)-compatible)
                 Biagini, Wolski, Cai, Wienands

3) Parameters Studies and Optimization
            Ohmi, Paoloni, Zobov, Shatilov

4) FF optimization
             Seryi,Raimondi

5) IR optimization
             Sullivan,Seryi + Detector people

6) Cost scaling, estimates and optimization
7) Power requirements
8) Ring Layout
             Seeman

9) Spin handling
             Koop
10) Injector design

To Do ListTo Do List
Raimondi
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More IssuesMore Issues
• Settle the energy ratio & vtx radius (working decision)!
• Show the 2.2 km ring can be built & meets the

requirements => the larger ones would be simpler.
• Optimize & make more realistic the FF & the IR design
• Need an existence proof by tracking that a DR with IR can

have sufficient acceptance.
• A full, 3d, strong-strong simulation of the machine.
• Instability thresholds should be estimated using the present

DR parameters.
• Evaluate Rf needs using the ILC s/c rf-cavity parameters
• Spell out the injection/injector parameters.

Detector blank-out due to continuous injection?
• Do we need a spin-matched IR design??
• Feedback issues, how to maintain the beam emittance

UW &
Group


