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"Bunch length locations
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1- Slit — scan
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a FROM TECHNOTE: BEAM BASED DIAGNOSTIC TESTS THAT INDICATE A POSSIBLE CHOPPING APERTURE MISALIGNMENT
K J. Grames, M. Baylac, M. Poelker, M. Stutzman ) /
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Chopper — slit

Brock’s Cavity
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" 2- Brock’s Cavity
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“500keV spectrometer line”
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Chopper — slit

Brock’s Cavity
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3- Back-phasing
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Wire Current
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Results

SHCEC R

: Dispersion

B.L (degrees) =

130 [

: Horizontal displacement at crest
: Horizontal displacement at +90 off crest
: Magnetic field at crest

: Magnetic field at +90 off crest

B+(X+ o Xo)
D(BO o B+)]

Sigma X (cm)

Sigma Y (cm)

Bdl (T.cm)

On crest 0.026 £ 0.001

0.025 + 0.001

148873.875

+90 off crest 0.444 + 0.014

0.025 + 0.001

93523.875

@ Bunch length (rms) = 86.5 £ 2.9 um
.
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Chopper — slit

Brock’s Cavity
Bac’k-phasing

Matching Injecgor Chicane Matching
130 keV Section ey Section \  °¥E" East Arc
Polarized Gun 2 3D ‘ ‘ Beam Stopper
D 64 MeV Mott
e 1Sxx 1Exx
1
< 38 3Exx
2\, _h1ox forox e OLxx < = /
\ S #f ss 5Ex
"3\@. & = > x
1D 5D S 7S:;
e 500keV 6.3 MeV North Linac = /> TExx
130 keV 1090 MeV n/ 9Sxx A 9Exx
Polarized Gun #3 ilx ? BB
> > | BSxx
5Cxx
* Insertable
(P;aﬂ.llength Dumplette
Insertable Dumplettes 0 avity
1Hxx between xR02 & xR03 ~ Matching
\ Section
4D 123 MeV
Note: common vacuum with AAxx line
West Arc
Insertable
plettes Pathlength
Insertable Dumplettes
2Hxx RF Separators South Liszae between xR03 & xR04
1090 MeV

3Hxx

Matchi
Section




e

number (cm 1)

(-

B.L

4- Synchrotron Light Monitor
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Where b : is the slope of the hyperbola, Einj: IS the injector energy (MeV),

E; . is the linac energy (MeV), n,.. is the dispersion (cm) and k: is the wave

/




/Image processing A
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/Results
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B.L evolution summary

Beam Measured B.L | Estimated B.L
Technique Location Energy (rms) (rms)
Slit - Scan Chopper 130 KeV | 16.2*0.1 mm 17.1 mm
chamber (GPT)
Brock 1D dump 130 KeV | 245%0.1 mm 19.1 mm
(GPT)
Back- 4D dump 102 MeV | 86.5%2.9um 60 um
phasing (Krafft et al.)*
SLM 1 91.4*6.5um
ARC 1 1052 MeV
compress 46.1 £ 3.5um 56 um **
SLM2 112.8 5.8
ARC 2 2002 MeV
compress 42551 um 56 um **

* Measuring and controlling energy spread in CEBAF
** Optimization of M56 in the CEBAF injector




/Which one is the best ?

Beam Estimated
Technique Energy operation Reliability Accuracy
time

Slit - Scan 130 KeV 45 -90 min | Very Good Excellent
Brock 130 KeV 1 min Excellent Good
Back- 102 MeV 60 - 90 min | Very Good Excellent

phasing

SLM 1 1052 MeV 15-30 min | Very Good Very Good
SLM 2 2002 MeV 15-30 min | Very Good Very Good
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