CONTENTS

Preface . ... Xi
COMMIE S . .« v v e Xii
Group Photograph. . . ... . Xiii

OVERVIEW OF BEAM COOLING

Comment on the Word “Cooling” as it is Used in Beam Physics.............. 3
A. M. Sessler

The Reason for Beam Cooling: Some of the Physics that

CooliNg AlIOWS. . . .o 6
W. Oelert

Overview of Recent Trends in Beam Cooling Methods

and Technology. . . ... .. i 16
I. Meshkov and D. Mal

REPORTS ON OPERATING AND NEW PROJECTS

Status of the FAIR FacCility . . ... e 29
M. Steck
Antiproton Cooling in the Fermilab RecyclerRing. .. ......... .. .. ... .. .. ... 39

S. Nagaitsev, A. Bolshakov, D. Broemmelsiek, A. Burov, K. Carlson,

C. Gattuso, M. Hu, G. Kazakevich, B. Kramper, T. Kroc, J. Leibfritz,

L. Prost, S. Pruss, G. Saewert, C. W. Schmidt, S. Seletskiy, A. Shemyakin,
M. Sutherland, V. Tupikov, A. Warner, and P. Zenkevich

Report on Operation of Antiproton Decelerator ................ ... ... ...... 48
P. Belochitskii on behalf of AD team

LEIR Cooler Status ... ..o e e e 57
G. Tranquille

Commissioning of HIRFL-CSR and its Electron Coolers . ................... 65

X. Yang, V. Parkhomchuk, W. Zhan, J. Xia, H. Zhao, Y. Yuan, M. Song,
J. Li, L. Mao, W. Lu, Z. Wang, and BINP Electron Cooler Group

High-Current ERL-Based Electron Cooling System for RHIC ................ 75
I. Ben-Zvi
FLAIR Project at GSI . ... ..o 85

C. P. Welsch, M. Grieser, J. Ullrich, and
A. Wolf for the FLAIR Collaboration
Status of the LEPTA Project. . ... ... 95
A. Kobets, Y. Korotaev, V. Malakhov, |I. Meshkov, V. Pavloy, R. Pivin,
|. Seleznev, A. Sidorin, A. Smirnov, G. Trubnikov, and S. Yakovenko
S-LSR, Cooler Ring Development at Kyoto University . .................... 103
T. Shirai, S. Fujimoto, M. Ikegami, A. Noda, H. Souda, M. Tanabe,
H. Tongu, K. Noda, S. Shibuya, T. Takeuchi, T. Fujimoto, S. Iwata,
A. Takubo, H. Okamoto, Y. Yuri, M. Grieser, and E. M. Syresin



Antiproton—Ilon Collider for FAIR Project ............. .. ... ...,

P. Beller, B. Franzke, P. Kienle, R. Kruecken, I. Koop, V. Parkhomchuk,
Y. Shatunov, A. Skrinsky, V. Vostrikov, and E. Widmann

GENERAL TOPICS

Transverse-Longitudinal Phase-Space Manipulations and Correlations. . . . .

K.-J. Kim and A. Sessler

Optics of Electron Beam inthe Recycler. . ........ ... ... . . ...

A. Burov, G. Kazakevich, T. Kroc, V. Lebedev, S. Nagaitsev, L. Prost,
S. Pruss, A. Shemyakin, M. Sutherland, M. Tiunov, and A. Warner

Experimental Study of Dispersion Control Utilizing both Magnetic

and Electric Fields . . .. ...

M. Tanabe, M. lkegami, A. Noda, T. Shirai, H. Souda, H. Tongu,
S. Shibuya, and K. Noda

Transverse Echo Measurements in RHIC . .. .......... ... ... ... ... ....

W. Fischer

Studies of Beam Dynamics in Cooler Rings. . ............ oL,

J. Dietrich, I. Meshkov, A. Sidorin, A. Smirnov, and J. Stein

IBS in a CAM-Dominated Electron Beam . .. ...,

A. Burov, |. Gusachenko, S. Nagaitsev, and A. Shemyakin

Stability Studies under Dipole Oscillation Model for RHIC E-Cooling . ... ..

G. Wang
Hamiltonian Analysis of the Particle Motion in an Accelerator with

the Longitudinal Magnetic Field .......... ... ... ... .. . i ..

V. B. Reva

STOCHASTIC COOLING

Stochastic Cooling Developments at GSL............ ... ... ... i,

F. Nolden, K. Beckert, P. Beller, A. Dolinskii, B. Franzke, U. Jandewerth,
I. Nesmiyan, C. Peschke, P. Petri, M. Steck, F. Caspers, hi,\md
L. Thorndal

Bunched Beam Stochastic Cooling Project for RHIC .. ..................

J. M. Brennan and M. Blaskiewicz

Cooling Scenario for the HESR Complex . ........ ... ...

H. Stockhorst, D. Prasuhn, R. Maier, and B. Lorentz
Stacking of 3 GeV Antiprotons with a Moving Barrier Bucket

Method at the GSI-RESR. . ... ..

T. Katayama, P. Beller, B. Franzke, I. Nesmiyan, F. Nolden, M. Steck,
D. Mohl, and T. Kikuchi

Bunched Beam Stochastic Cooling and Coherent Lines. . ................

M. Blaskiewicz and J. M. Brennan

Vi



Applications of Schottky Spectroscopy at the Storage Ring ESR

Of Gl . 211
F. Nolden, K. Beckert, P. Beller, B. Franzke, V. Gostishchey,
C. Kozhuhzrov, Y. A. Litvinov, A. Schwinn, and M. Steck

Pick-Up and Kicker Electrodes forthe CR. .. ........ ... ... ... ... ...... 221
C. Peschke, F. Nolden, and L. Thorndal

Fermilab Recycler Stochastic Cooling for Luminosity Production............ 226
D. Broemmelsiek and C. Gattuso

Stochastic Cooling with Schottky Band Overlap. . .. .......... ... ... ..... 231
V. Lebedev

Debuncher Cooling Performance. . . ........... . i 237
P. F. Derwent, D. McGinnis, R. Pasquinelli, D. Vander Meulen, and
S. Werkema

Performance and Upgrades of the Fermilab Accumulator Stacktail

Stochastic CooliNg . . . ..ot 242
P. F. Derwent, E. Cullerton, D. McGinnis, R. Pasquinelli, D. Sun, and
D. Tinsley

ELECTRON COOLING

Development of a New Generation of Coolers with a Hollow Electron

Beam and Electrostatic Bending. ... ... 249
V. V. Parkhomchuk
Cooling Force Measurements at CELSIUS. . .......... ... ... ... it 259

B. Galnander, A. V. Fedotov, V. N. Litvinenko, T. Lofnes, A. O. Sidorin,
A. V. Smirnov, and V. Ziemann

Experimental Benchmarking of the Magnetized Friction Force.............. 265
A. V. Fedotov, B. Galnander, V. N. Litvinenko, T. Lofnes, A. O. Sidorin,
A. V. Smirnov, and V. Ziemann

Electron Cooling of Intense lon Beam .. ............ .. ... . .. i, 270
J. Dietrich, V. Kamerdjiev, Yu. Korotaev, R. Maier, I. Meshkov, D. Prasuhn,
A. Sidorin, A. Smirnov, J. Stein, and H. Stockhorst

Attainment of a High-Quality Electron Beam for Fermilab’s

4.3 MV COOler. . .o 280
A. Shemyakin, A. Burov, K. Carlson, M. Hu, G. Kazakevich, B. Kramper,
T. Kroc, J. Leibfritz, S. Nagaitsev, L. Prost, S. Pruss, G. Saewert,
C. W. Schmidt, S. Seletskiy, M. Sutherland, V. Tupikov, and A. Warner

The HESR Electron Cooling Proposal .. ........... ... 289
D. Reistad

The Proposed 2 MeV Electron Cooler for COSY........... ... ...t 299
J. Dietrich, V. V. Parkhomchuk, V. B. Reva, and M. A. Vedenev

Budker INP Proposals for HESR and COSY Electron Cooler Systems. ... ... 308

V. Bocharov, M. Bryzgunov, A. Bubley, V. Gosteey, |. Kazarezov,

A. Kryuchkov, V. Panasyuk, V. Parkhomchuk, V. Pavlov, D. Pestrikov,
V. Reva, V. Shamovskij, A. Skrinsky, B. Sukhina, M. Vedenev, and

V. Vostrikov

Vii



Summary Report: Working Group on COSY 2 MV Cooler ................. 317

S. Nagaitsev and |. Meshkov

Detailed Studies of Electron Cooling Friction Force. .. ..................... 319

A. V. Fedotov, D. L. Bruhwiler, D. T. Abell, and A. O. Sidorin
Simulations of Dynamical Friction Including Spatially-Varying

Magnetic Fields. . ... ... e
G. I. Bell, D. L. Bruhwiler, V. N. Litvinenko, R. Bushy, D. T. Abell,
P. Messmer, S. \eitzer, and J. R. Cary

Comission of Electron Cooler EC-300 for HIRFL-CSR. . . .................. 334

E. Behtenev, V. Bocharov, V. Bubley, M. Vedenev, R. Voskoboinikov,
A. Goncharov, Yu. Evtushenko, N. Zapiatkin, M. Zakhvatkin, A. Ivanov,
V. Kokoulin, V. Kolmogorov, M. Kondaurov, S. Konstantinov, G. Krainov,
V. Kozak, A. Kruchkov, E. Kuper, A. Medvedko, L. Mironenko,
V. Panasiuk, V. Parkhomchuk, V. Reva, A. Skrinsky, B. Smirnov,
B. Skarbo, B. Sukhina, K. Shrainer, X. D. Yang, H. W. Zhao, J. Li, W. Lu,
L. J. Mao, Z. X. Wang, H. B. Yan, W. Zhang, and J. H. Zhang,
Recuperation of Electron Beam in the Coolers with
Electrostatic Bending. . .. .. ...t
M. Bryzgunov, V. Panasyuk, V. Parkhomchuk, V. Reva, and M. Vedenev
Low Energy Electron Cooling and Accelerator Physics for the
Heidelberg CSR . .. ...
H. Fadil, M. Grieser, R. von Hahn, D. Orlov, D. Schwalm, A. Wolf, and
D. Zajfman

Electron Cooling of Bunched Beams .. ... ... ... ... 351

T. Uesugi, K. Noda, E. Syresin, |I. Meshkov, and S. Shibuya

First Tests of LEIR—Coolerat BINP . ......... ... ... . . . .. 355

V. Bocharov, M. Brizgunov, A. Bubley, V. Ershov, A. Goncharov,
S. Konstantinov, A. Lomakin, V. Panasyuk, V. Parkhomchuk, V. Polukhin,
V. Reva, B. Skarbo, B. Sukhina, M. Vedenev, M. Zakhvatkin, and
N. Zapiatkin
Precise Measurements of a Magnetic Field at the Solenoids for Low
Energy CO0lers. . oo
V. Bocharov, A. Bubley, S. Konstantinov, V. Panasyuk, and
V. Parkhomchuk

Electron Cooling for Cold Beam Synchrotron for Cancer Therapy........... 365

B. Grishanov, M. Kumada, V. Parkhomchuk, S. Rastigeev, V. Reva, and
V. Vostrikov

Electron Beam Size Measurements in the Fermilab Electron

Co0liNg SYSteM. . .ot
T. K. Kroc, A. V. Burov, T. B. Bolshakov, A. Shemyakin, and
S. M. Seletskiy

Magnetic Field Measurement and Compensation in the Recycler

Electron CoOler. . ... o e
V. Tupikov, G. Kazakevich, T. K. Kroc, S. Nagaitsev, L. Prost,
A. Shemyakin, C. W. Schmidt, M. Sutherland, and A. Warner

viii



OTR Measurements and Modeling of the Electron Beam Optics at

the E-Cooling Facility . ... ... 380
A. Warner, A. Burov, K. Carlson, G. Kazakevich, S. Nagaitsev, L. Prost,
M. Sutherland, and M. Tiunov

Beam-Based Alignment of Magnetic Field in the Fermilab Electron

Cooler Cooling SECHiON . . ...t 386
S. M. Seletskiy and V. Tupikov

Full Discharges in Fermilab’s Electron Cooler. . ........................... 391
L. R. Prost and A. Shemyakin

Cooling Rates of the USR as Calculated with BETACOOL.. ................ 397
C. P. Welsch and A. Smirnov

MUON COOLING

Recent Innovations in Muon Beam Cooling .. ........... ... ... 405
R. P. Johnson, M. Alsharo’a, C. Ankenbrandt, E. Barzi, K. Beard,
S. A. Bogacz, Y. Derbeney, L. Del Frate, I. Gonin, P. M. Hanlet,
R. Hartline, D. M. Kaplan, M. Kuchnir, A. Moretti, D. Neuffer, K. Paul,
M. Popovic, T. J. Roberts, G. Romanov, D. Turrioni, V. Yarba, and
K. Yonehara

6D Cooling of a Circulating Muon Beam. . ..., 415
A. Garren, D. Cline, S. Kahn, H. Kirk, and F. Mills

Parametric-Resonance lonization Cooling and Reverse Emittance

Exchange for Muon Colliders. . . ... e 420
Y. Derbenev and R. P. Johnson

MICE: The International Muon lonization Cooling Experiment ............. 427
D. M. Kaplan

6D Muon lonization Cooling with an Inverse Cyclotron .................... 432
D. J. Summers, S. B. Bracker, L. M. Cremaldi, R. Godang, and
R. B. Palmer

The Muon Cooling RF R&D Program ..., 437
Y. Torun, A. Bross, D. Li, A. Moretti, J. Norem, Z. Qian, R. A. Rimmer,
and M. S. Zisman

Mucool Hydrogen Absorber R&D .. ... ... i 442
M. A. Cummings on behalf of the Muon Collaboration

Cryogenics for the MuCool Test Area(MTA) ... .o 448
C. Darve, B. Norris, and L. Pei

g4 Beamline Simulations of Parametric Resonance lonization Cooling

Of MUON Beams. . . ... 453
K. Beard, S. A. Bogacz, Y. Derbenev, K. Yonehara, R. P. Johnson, K. Paul,
and T. J. Roberts

Simulations of MANX, A Practical Six Dimensional Muon Beam

Cooling EXperiment . . . ... . 458

K. Yonehara, K. Beard, A. Bogacz, Y. Derbenev, R. P. Johnson, Kaplan,
K. Paul, and T. Roberts



ELECTROSTATIC RINGS

DESIREE—A Double Electrostatic Storage Ring for
Merged-Beam EXPEriments . .. .. ..ot 465
H. Danared, L. Lilieby, G. Andler, L. Bagge, M. Blom, A. Kherg,
S. Leontein, P. Lfyren, A. Paj K.-G. Rensfelt, A. Simonsson,
H. T. Schmidt, H. Cederquist, M. Larsson, S. Rasand K. Schmidt
The Heidelberg CSR: Stored lon Beams in a Cryogenic Environment. ... ... 473
A. Wolf, R. von Hahn, M. Grieser, D. A. Orlov, H. Fadil,
C. P. Welsch, V. Andrianarijaona, A. Diehl, C. D. Scten
J. R. Crespo Lpez-Urrutia, M. Rappaport, X. Urbain, T. Weber,
V. Mallinger, C. Haberstroh, H. Quack, D. Schwalm, J. Ullrich,
and D. Zajfman
Ultra-Cold Electron Beams for the Heidelberg TSR and CSR. . ............. 478
D. A. Orlov, M. Lestinsky, F. Sprenger, D. Schwalm, A. S. Terekhov, and
A. Wolf

LASER COOLING

Laser Cooling for 3-D Crystalline State at S-LSR ... .......... ... ... ...... 491
A. Noda, S. Fujimoto, M. lkegami, T. Shirai, H. Souda, M. Tanabe,
H. Tongu, K. Noda, S. Yamada, S. Shibuya, T. Takeuchi, H. Okamoto, and
M. Grieser

Combined Laser and Electron Cooling of Bunched C3 lon Beams at

the Storage RING ESR. .. ... . . 501
U. Schramm, M. Bussmann, D. Habs, T.#uP. Beller, B. Franzke,
F. Nolden, M. Steck, G. Saathoff, S. Reinhardt, and S. Karpuk

TRAPS
Electron Cooling of lons and Antiprotons in TrapsS. . .. ..o v v e i e 513
G. Zwicknagel
Aspects of Cooling at the TRuP Facility . . ......... ... . i, 523

L. Willmann, G. P. Berg, U. Dammalapati, S. De, P. Dendooven,
O. Dermois, K. Jungmann, A. Mol, C. J. G. Onderwater, A. Rogachevskiy,
M. Sohani, E. Traykov, and H. W. Wilschut

Photographs. . . ..o 528
PrOgram . . . 531
List of Participants . .. .. .. 535
AULhOr INAEX . . oo 538



	Welcome Screen
	Title Page
	Copyright
	Preface
	Committees
	Group Photograph
	Contents
	OVERVIEW OF BEAM COOLING
	Comment on the Word "Cooling" as it is Used in Beam Physics
	The Reason for Beam Cooling: Some of the Physics that Cooling Allows
	Overview of Recent Trends in Beam Cooling Methods and Technology

	REPORTS ON OPERATING AND NEW PROJECTS
	Status of the FAIR Facility
	Antiproton Cooling in the Fermilab Recycler Ring
	Report on Operation of Antiproton Decelerator
	LEIR Cooler Status
	Commissioning of HIRFL-CSR and its Electron Coolers
	High-Current ERL-Based Electron Cooling System for RHIC
	FLAIR Project at GSI
	Status of the LEPTA Project
	S-LSR, Cooler Ring Development at Kyoto University
	Antiproton-Ion Collider for FAIR Project

	GENERAL TOPICS
	Transverse-Longitudinal Phase-Space Manipulations and Correlations
	Optics of Electron Beam in the Recycler
	Experimental Study of Dispersion Control Utilizing both Magnetic and Electric Fields
	Transverse Echo Measurements in RHIC
	Studies of Beam Dynamics in Cooler Rings
	IBS in a CAM-Dominated Electron Beam
	Stability Studies under Dipole Oscillation Model for RHIC E-Cooling
	Hamiltonian Analysis of the Particle Motion in an Accelerator with the Longitudinal Magnetic Field

	STOCHASTIC COOLING
	Stochastic Cooling Developments at GSI
	Bunched Beam Stochastic Cooling Project for RHIC
	Cooling Scenario for the HESR Complex
	Stacking of 3 GeV Antiprotons with a Moving Barrier Bucket Method at the GSI-RESR
	Bunched Beam Stochastic Cooling and Coherent Lines
	Applications of Schottky Spectroscopy at the Storage Ring ESR of GSI
	Pick-Up and Kicker Electrodes for the CR.
	Fermilab Recycler Stochastic Cooling for Luminosity Production
	Stochastic Cooling with Schottky Band Overlap
	Debuncher Cooling Performance
	Performance and Upgrades of the Fermilab Accumulator Stacktail Stochastic Cooling

	ELECTRON COOLING
	Development of a New Generation of Coolers with a Hollow Electron Beam and Electrostatic Bending
	Cooling Force Measurements at CELSIUS
	Experimental Benchmarking of the Magnetized Friction Force
	Electron Cooling of Intense Ion Beam
	Attainment of a High-Quality Electron Beam for Fermilab's 4.3 MeV Cooler
	The HESR Electron Cooling Proposal
	The Proposed 2 MeV Electron Cooler for COSY
	Budker INP Proposals for HESR and COSY Electron Cooler Systems
	Summary Report: Working Group on COSY 2 MV Cooler
	Detailed Studies of Electron Cooling Friction Force
	Simulations of Dynamical Friction Including Spatially-Varying Magnetic Fields
	Comission of Electron Cooler EC-300 for HIRFL-CSR
	Recuperation of Electron Beam in the Coolers with Electrostatic Bending
	Low Energy Electron Cooling and Accelerator Physics for the Heidelberg CSR
	Electron Cooling of Bunched Beams
	First Tests of LEIR-Cooler at BINP
	Precise Measurements of a Magnetic Field at the Solenoids for Low Energy Coolers
	Electron Cooling for Cold Beam Synchrotron for Cancer Therapy
	Electron Beam Size Measurements in the Fermilab Electron Cooling System
	Magnetic Field Measurement and Compensation in the Recycler Electron Cooler
	OTR Measurements and Modeling of the Electron Beam Optics at the E-Cooling Facility
	Beam-Based Alignment of Magnetic Field in the Fermilab Electron Cooler Cooling Section
	Full Discharges in Fermilab's Electron Cooler
	Cooling Rates of the USR as Calculated with BETACOOL

	MUON COOLING
	Recent Innovations in Muon Beam Cooling
	6D Cooling of a Circulating Muon Beam
	Parametric-Resonance Ionization Cooling and Reverse Emittance Exchange for Muon Colliders
	MICE: The International Muon Ionization Cooling Experiment
	6D Muon Ionization Cooling with an Inverse Cyclotron
	The Muon Cooling RF R&D Program
	Mucool Hydrogen Absorber R&D
	Cryogenics for the MuCool Test Area (MTA)
	g4 Beamline Simulations of Parametric Resonance Ionization Cooling of Muon Beams
	Simulations of MANX, A Practical Six Dimensional Muon Beam Cooling Experiment

	ELECTROSTATIC RINGS
	DESIREE - A Double Electrostatic Storage Ring for Merged-Beam Experiments
	The Heidelberg CSR: Stored Ion Beams in a Cryogenic Environment
	Ultra-Cold Electron Beams for the Heidelberg TSR and CSR

	LASER COOLING
	Laser Cooling for 3-D Crystalline State at S-LSR
	Combined Laser and Electron Cooling of Bunched C3+ Ion Beams at the Storage Ring ESR

	TRAPS
	Electron Cooling of Ions and Antiprotons in Traps
	Aspects of Cooling at the TRImuP Facility


	Photographs
	Program
	List of Participants
	Author Index
	Help
	Search
	Exit

