
Main Linac Tuning Simulations-
US Warm and US Cold

Steering and Beam-based
Alignment Procedures

US Warm (top) and US Cold (bottom) linac emittance distributions after tuning.
Budget is 50% growth (border between green and yellow backgrounds).

GOAL: Minimize Emittance Growth

	 	 1. Correct Dispersion by Aligning Quadrupoles to Beam

	 	2. Cor rect Wakefields by Aligning RF Structures to Beam

Prealignment
Installation at 50-100 mm Level

Establish Beam
Steer to get Beam to Post-linac Dump

Yearly
Conventional
Techniques

Beam-based Alignment
Determine Q-BPM to Quadrupole

Offsets using Quad Shunting

Establish “Gold Trajectory”
Use Dispersion-free Steering, if

Necessary, to Find Low Dispersion Orbit

Monthly
Techniques from
SLC and FFTB

Hourly
Techniques from
SLC and ASSET

Steer to “Gold Trajectory”
Use Quadrupole Movers to Steer

Align Structure to “Gold Trajectory”
Use S-BPMs to Center Structures

Tune Emittance Bumps
Use Emittance Wires to Optimize e

Lock Beam-based Feedbacks
Maintain Gold Trajectory with Feedback

Ranges of motion and time scales for beam-based corrections in the NLC
main linac and final focus.  Corrections in red are invasive to

luminosity, corrections in green can proceed while delivering luminosity.
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Better diagnostics and controls compensate
for stronger wakefields in the X-band main linac.

Generate 100 Machines
and Apply the Tuning Alogrithm:

Begin with Specifications for Installation
Alignment, Diagnostic and Control Performance:

WARM

COLD

Specifications used in linac tuning and alignment simulations.
Specifications are from the US reference designs. 

Specification

Quadrupole Offset�
with Respect to�

Quadrupole Roll

BPM Offset
with Respect to

BPM Resolution

Structure Offset
with Respect to

Structure Pitch
with Respect to

Structure BPM Accuracy

Girder/module Offset

Girder/module Pitch

US Warm

50 mm
Survey Line

300 mrad

100 mm
Quadrupole Center

0.4 mm

25 mm
RF Girder

33 mrad
RF Girder

6 mm

50 mm

15 mrad

 

US Cold

300 mm
Cryomodule

300 mrad

200 mm
Cryomodule

1 mm

300 mm
Cryomodule

300 mrad
Cryomodule

N/A

200 mm

20 mrad
 

Orbit Feedback with
Dipole Steering

(SLC-like, understood and improved)

Pulse to Pulse
IP Feedback

(SLC-like)

Steering with Magnet Movers
(smooth the orbit; SLC-like)

Renew Gold Orbit
(BPA or DFS)

Emittance Bumps
(a la SLC)

Mechanical Alignment
(summer shutdown)

Hourly Monthly

Dedicated StudyNoninvasive for L

Yearly
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