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TESLA - a Challenge in Planning Large Facilities 9
G. Neubauer
Survey and Alignment of the Medical Accelerator PATRO at HIBMC 21

K. Mishima, A. Itano

Status of the SLS Alignment System 34
E.Q. Wei, K. Dreyer, H.Umbricht

Status Report on the Alignment Activities at SLAC 42
C. Le Cocq, B. Fuss, R. Ruland
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W. Phacheerak, S. Siriwattanapaitoon, P. Chanpuang, T. Ishii and W. Pairsuwan

Advanced Photon Source - Upgrades and Improvements 59
H. Friedsam , J. Penicka

Review of Alignment Activities at Jefferson Lab. 67
C. J. Curtis
Status of KEKB 75

R. Sugahara, Y. Ohsawa, H. Yamashita, Y. Hirasawa



Status Report on the Survey and Alignment of Accelerators and Storage Rings at DESY
J. Prenting, W. Liebl 80

Metrology and Surveying at CERN: Recent News and Facts 91
M. Mayoud

2. Alignment Instrumentation, Software and Methods

Adjustment of the Linac and Transport Line of NSRL 96
X. He, G. Wang, M. Lu, Y. Liu

Survey and Alignment of HIRFL-CSR at IMP 100
K. Man, Y. Guo, G. Cai, S. Yang, S. Wang

On the Influence of the Measurement Biases at the Accelerator Alignment 106
Y. Kirochkin

Eigenvalue Problem in Precise Magnet Alignment 110
K. Endo, K. Mishima

Alignment Method for 50m Distance Using Laser and CCD Camera 127
S. Matsui, C. Zhang

Frequency Scanning Interferometry - a Versatile, High Precision, Multiple Distance
Measurement Technique 140
P A. Coe, A. Mitra, S. M. Gibson, D. F. Howell, R. B. Nickerson

Instrumentation and Calibration at the ESRF 150
D. Martin

A study of Geodetic Grids for the Continuous, Quasi Real Time Alignment of the
ATLAS Semiconductor Tracker 160
S. M. Gibson, P. A. Coe, A. Mitra, D. F. Howell, R. B. Nickerson

Geodetic Parameterization of the CNGS Project 172
M. Jones, M. Mayoud, A. Wiart

Survey and Alignment of the Fermilab MiniBooNE Experiment 185
B. O’ Sheg Oshinowo

Magnet Alignment Method, Alignment Results and Closed Orbit Distortion for the
SPring-8 Storage Ring 209
K. Tsumaki, S. Matsui, C. Zhang, H. Tanaka, N. Kumagai, J. Ohnishi



The Alignment of the LHC Low Beta Triplets : Review of Instrumentation and Methods

W. Coosemans, H. M. Durand, A. Marin, J-P. Quesnel 218

Bringing COM Technology to Alignment Software 230
L. Langer

Performance Test of the CMS Link Alignment System 245

1. Vila, A. L. Virto

Object Oriented Software for Simulation and Reconstruction of Big Alignment Systems 258
P. Arce

3. Metrology Aspects of Physics Installations, Photon Beamline
Components, Experiments and Detectors

The Alignment System of the ATLAS Muon Spectrometer 261
C. Amelung
3-D Measurement of the NSCL Position-Sensitive Gamma Ray Detector Array 273

D. P. Sanderson, W. F. Mueller

Alignment of Photon Beamline Components of the SPring-8 Front End 280
H. Aoyagi, T. Mochizuki, M. Oura, Y. Sakurai, M. Sano, S. Takahashi, H. Kitamura

Circumference Variations Observed at KEKB 288
M. Masuzawa, H. Koiso, K. Oide, R. Sugahara, N. Yamamoto, M. Yoshioka

Study of Charged Particle Storage Ring as Detector of Gravitational Waves 295
D. Dong, C. G. Huang

4. HLS (Hydrostatic Leveling System) & BBA (Beam Based Alignment)

Primary Hydrokinetics Study and Experiment on the Hydrostatic leveling System 297
C. Zhang, K. Fukami, S. Matsui

The European Synchrotron Radiation Facility Hydrostatic Leveling System -

Twelve Years Experience With a Large Scale Hydrostatic Leveling System 308
D. Martin
Consequences of Perturbations of the Gravity Field on HLS Measurements 327

F. Becker, W. Coosemans, M. Jones



High Precision Survey and Alignment of Large Linear Colliders - Vertical Alignment
M. Schloesser, A. Herty 343

9. Alignment Topics Pertaining to Linear Colliders, Ground Motion,
4th Generation Light Sources and Related Facilities

Dynamic Pattern Recognition of Accelerator Facilities 356
E Jin, T. Wang, Y. Shi, M. Mayoud, J-P. Quesnel

Ground Noise Studies Using the TAMA300 Gravitational-Wave Detector and Related

Highly-Sensitive Instruments 367
A. Araya
FEM Analysis on the Slow Ground Motion 379

K. Tada, S. Takeda, T. Itoh

An Active Microvibration Isolation System 388
H. Yoshioka , N. Murai

TESLA - the Range of Survey and Alignment Work 402
J. Prenting
High Precision Survey and Alignment of Large Linear Colliders - Horizontal Alignment 413

A. Herty, J. Albert

TTF - the Way to TESLA 425
W. Benecke
The Linear Collider Alignment and Survey (LiCAS) Project 439

R. Bingham, E. Botcherby, P. Coe, G. Grzelak, A. Mitra, J. Prenting, A. Reichold
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Survey and Alignment for BEPCII Storage Ring 452
X. Ouyang, K. Huang, H. Qu

The GSI Future Project: an International Accelerator Facility for Beams of

Ions and Antiprotons 459
1. Pschorn
GPS Activities at SLAC 465

D. Behrend, C. Banuelos, C. Le Cocq



Alignment of Storage Ring Magnets at SLS 476
K. Dreyer, F. Q. Wei, H. Umbricht

3D Arcing for Offset Measurements with a Hamar Laser 481
B. Fuss
WinGEONET: What’ s New? 482

M. Gaydosh, L. Langer, C. Le Cocq

Development of a Laser-Based Alignment System for the J-Parc Linac 483
M. Ikegami, Y. Higashi, T. Kato

Optimization of the ESRF Storage Ring Level Survey and Network 495
N. Levet, D. Martin

The Method of the Design for Survey Network by Q Matrices 500
K. Mishima, K. Endo

High Precision Alignment for the HISTAR Project 513
H. Duparz , W. Coosemens, F. Ossart, V. Bourquin

The VLT Delay Line Rails Alignment System by FOGALE Nanotech 515
E Derie, E. Brunetto, F. Ossart

The Fogale Nanotech Technology for Accelerator Alignment 516
F. Ossart, P. Vabre

Survey and Alignment of the Fermilab D0 Detector: From Assembly to Roll-in 517
B. O’ Sheg Oshinowo

New Database Design for the APS Survey and Alignment Data 549
J. Penicka, H. Friedsam

The Surveying and Alignment for the PROSCAN Project 558
J-L. Pochon
Basic Alignment System for SCSS 572

S. Takeda, H. Matsumoto, S. Matsui, A. Suzuki, H. Yoshioka

ACAMS - Integrated Software for Accelerator Alignment and Measurement 580
K. Tremblay, K. Baggett, C. Curtis



Magnet Rearrangement for 30 m Long Straight Sections in the SPring-8 Storage Ring
K. Tsumaki, S. Matsui, C. Zhang, H. Takebe, K. Kumagai, T. Nakazato, 590
H. Yonehara, N. Kumagai

The Metrology of LHC Components Prior to Their Installation in the Tunnel 604
D. Missiaen, M. Dupont, M. Plusquellec

Next Generation of Linear Accelerators - High Precision Survey and Alignment of

Upcoming Large Linear Accelerators 605
A. Herty, J. J. Prenting, M. Schlosser, J. Albert, W. Liebl, H.-G. Maas, H. Munch,
R. Ruland, E.-O. Saemann, W. Schwarz, S. Seyler

Periodic Seasonal Variation of Magnets Level of the STB Ring 608
S. Takahasi

Appendix

Development of Photogrammetric Methods of Stress Analysis and Quality Control 617
D. L. Kubik, J. A. Greenwood,

CDF Central Detector Installation: an Efficient Merge of Digital Photogrammetry and
Laser Tracker Metrology 642
J. A. Greenwood , G. J. Wojcik

Laser Tracker, a Handy Tool for Metrology and Alignment 670
G. J. Wojcik, S. A. Lakanen
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