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) Accelerator based Sciences and Shrink emittance

To minimize the emittance (temperature) of the beams in CESR
— QOperate at 2GeV (vs 5.3)
— Relocate superconducting wigglers to LO straight to
* increase radiation damping rate
* and reduce emittance

RFA1 - Boundary between poles
RFA2 - Center of pole
RFAS3 - "Edge" of pole
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) oo crsspy ™ Superconducting Damping Wigglers

Increase damping rate and reduce emittance

/

Wiggler with RFAs
and TiN-coated VC

Wiggler with RFAs
and uncoated Cu VC
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}) Accelerator based Sciences and Measure beam size

Xray beam size monitor — beam height
Visible light beam size monitor (L3) — beam length and width
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G e e e and xBSM Optics Line & Detector

Helium or Vacuum

Detector box

DownStream

High Vac

Source to Optics Box = 4.29 m,
Optics box to detector = 10.5m
m = 2.45

Source
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g et Sty e Xray beam size monitor

XBSM Image Data, Single Bunch, Single Turn, 0.5 mA Bunch Current
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Bunch =1
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Centroid = 17.42

Image Size = 1.07 pixels
Beam Size = 15.01 microns .

Channel

Single pass pin hole image

32 channel photodiode array 6 ~ 20um

50um pitch
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oy 3840511-312
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oo (G sey Visible light beam size monitor

a % Be mitror
Iris
Lens 1 —l—l— Double slits Lens 2 Polarizer
(f=5m) : } (f=1m) CCD camera
Mirrors NS
Filter
(500+/-5nm)
Streak camera
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[ S s ecman Horizontal beam size
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What is the electron cloud?

* Synchrotron radiation from the circulating positrons, strikes the walls of
the vacuum chamber and photoelectrons are emitted

* Photo electrons traverse the chamber, strike the opposite wall and emit
secondary electrons

* Secondary electrons are accelerated by subsequent bunches, hit the wall
and emit . ..

* Evolution of the cloud depends on chamber geometry and local
magnetic field

= 20 ns "2“‘5 m-"‘ 20 ns o3 5 ns time

schematic of e- cloud build up in the arc beam pipe,
due to photoemission and secondary emission
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T e Retarding Field Analyzer

Measures the time average cloud density and energy spectrum

View of from outside vacuum chamber of dipole
style RFA with 9 independent collectors. The fine
mesh wire grid is in place (but transparent)
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Quadrupole RFA

July 10, 2012 D. L. Rubin 12




N\ Cornell Laboratory for
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Dipole RFA data with
characteristic central peak

Run #2983 (1x45x1.25mA e+, 5.3 GeV, 14ns): SLAC4 (Al) Col Curs
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200

Aluminum chamber
45 bunches, 1.25mA/bunch
14ns spacing, 5.3GeV
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Electron cloud - RFA

, 1x20 e+, 5.3 GeV, 14ns, 5.3 GeV, SLAC Dipole RFAs
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T Electron cloud mitigations

Dipole chamber with
antechamber and grooves

I
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Cu TiN

Wiggler chamber with clearing electrode
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3840511-269

RFASs located at B-field max, min, and mid
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Electron cloud mitigations in damping wiggler

Wiggler Center Pole Comparison: 1x45 e+, 2.1 GeV, 14ns
~ 181

e \\ig1W 5/2/10 (Cu)

ms Wig2B 1/31/09 (TiN)
= \Nig2B 12/5/09 (Grooved)
= \Nig2B 5/2/10 (Electrode)

—
»
T

—
o
T

—
N
T

—
o
T

»
T

N
T

N
T

Average collector current density (nA/mm
0]

- 1 1

10 20 30 40 50 60 70 80 90
Beam current (mA)

o

o

July 10, 2012 D. L. Rubin 17



R\ Cornell Laboratory for

) Eoueatoniciassn Solenoids suppress ecloud

3840511-319
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) Accleraorbased Scences and Electron cloud effects

Bunch by bunch and turn by turn vertical emittance is measured
with xray beam size monitor
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- Install time resolving RFAs in L3 chicane grooved chamber
- Replace Q15W a-Carbon coated chamber with TiN chamber

- Replace Q15E diamond-like carbon coated chamber with bare
aluminum

- All vacuum D-line for xray beam size monitor
- Upgrade visible light monitor with fast readout
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