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A Talk will be more conceptual than quantitative.







P )
Manitoulin \ (4] =Ty ’ :
(sland Algonquin ‘L Ottawa-374 M,Q'lveal'
” Provincial Park =2 O - LS
y >
- — { |
/ 4 W
\ ¢ |
- Kingston VERMONT-~ [
ok ! \ ‘
¢ ’ \ 5 |
fonto ) ) | Portland
MISSIssaUgo - ‘) ! NEW | $
L < Rochester |  HAMPSHIRE
COREm “5iiffalo 2 ’ | ) b
il oull 2 5 A
- T NEW YORK Albanyl'_ _ N« ~& 2T
. L / »
MA"SSACHUSETTS
: ——>'-———-————-—;—-\\ j‘_""—PrloviQence
l v CONNECTICUIT e A
o . — Rl
| 7o \ /\
) [ s b o '--"’
5 | PEN ISYLVANIA > New.lyof,k
3 F;lutt_sburgh . A =55 i&jﬂ.
() A : &
Ol £ = s PhiladelBhia
e : L ) § o PO
Columbus J/ s BT e e o
§ 7 |~ = IMARYLAND NEW, JERSEY
({V 4 , 7‘ -~ /| \
AN s Wa hlngton N
Y {\’ ? DELAWARE
J WEST r/ {
VIRGINIA » = (- ST
. BN =8
\ The (760/98 Washing(® B A
- and Jefferson National l'»xr‘ﬁajonc.

A 7 L ViRGINIA

Norfolk®' sVirginia Beach

e e e
g2
- 7 Greensboros Durrnam
»Asheville NORTH
Charlotte CAROLINA
A)_ e
N
N
N
SOUTH N, Mid-Atlantic Shark’Area
S\ BCARQLINA M Beach




A bit about JLab

A 6 GeV (12 now) recirculating electron linac
A Continuous Electron Beam Accelerator Facility
(CEBAF)
A Essentially a linac folded over upon itself up to 5 times

20 cryomodules

Add 5
cryomodules

Enhanced capabilities
in existing Halls




How CEBAF Works
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What did | do at JLab?

A My first few jobs were in the SRF Institute

A Bead pulls

A HOM measurements in the cavity test cave
A Vertical cavity tests




What did | do at JLab?

2n | moved to the Center for Advanced Study of
elerators (CASA) Group (http://casa.jlab.org/)
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MULTIPASS STEERING PROTOCOLS AT JEFFERSON LAB*
R.M. Bodenstem#_ M.G Tiefenback, JLAB, Newport News, VA 24606, U.S.A.

Abstract

The CEBAF recirculating accelerator consists of two
CW superconducting RF  linacs, through which an
electron beam is accelerated for up to 5 passes. Focusing
and steering elements affect each pass differently,
requiring a multipass steering protocol to correct the
orbits.  Perturbations  include lens  musalignments
{including long-term ground motion), BPM offsets, and
focusing and steering from RF fields inside the cavities. A
previous treatment of this problem assumed all
perturbations were localized at the quadrupoles and the
absence of x-y coupling. Having analyzed the problem
and characterized the solutions, we developed an
empirical iterative protocol to compare against previous
results in the presence of skew fields and cross-plane
coupling. We plan to characterize static and acceleration-
dependent components of the beam line perturbations to
allow systematic and rapid configuration of the
accelerator at different linac energy gains.

PRESENT APPROACH

The default protocol for positioning the beams in the
linacs 15 to steer the first pass beam close to the axis of
each linac, then adjust the injection conditions for each
higher pass beam to minimize the overall deviation of its
trajectory from the axis. This approach presumes that the
beam line is straight. However, magnet positioning errors
and ground motion over time perturb the orbit from the
ideal. This method has resulted in deviation of the beam
position at injection and exit by several millimeters from
the ideal axis. The 6 GeV system 1s able to tolerate these
systematic offsets at the injection and exit points of the
linacs, as will the lowest energy beams in the 12 GeV
system. However, for the higher energy parts of the 12
GeV system, the steering tolerance decreases to only 1
mm, partly due to the larger anticipated beam size (from
synchrotron radiation heating) and partly from the need to
avoid exposing the beam to multipole fringe fields to
avoid halo generation. A long-term, procedural solution



