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FOREWORD

On the request of the Organizing Committee of the XIth International
Conference on High Energy Accelerators we have compiled the traditional
catalogue of high energy accelerators.

The catalogue contains information on high energy (E 2 1 GeV)
accelerators and storage rings together with their injectors. An exception
has been made for the accelerators for meson factories. Electron accelerators/
§to¥agedrings used exclusively as synchrotron radiation sources have not been
included.

The data sheets used for the previous catalogue (SLAC 1974) were
revised in an attempt to facilitate the filling-out and improve the informa-
tion level.

Given the importance of the accelerator complexes, we have grouped
in the first chapter "Proton Synchrotrons and their Injectors".

Sheets for a few of the machines were not returned to us. We followed
the line adopted by previous editors of the catalogue and have not included
any data for these machines. (They are shown with an asterisk in the Table
of Contents.)

We would 1ike to express our thanks to all those who completed
data-sheets and to our colleagues at CERN who advised us on the revision of
the sheets.

Finally, we like to acknowledge the contribution of Ms. I. Plass
who ably handled all secretarial work,

J.H.B. Madsen
P.H. Standley
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LIST OF HIGH-ENERGY ACCELERATORS

Proton Synchrotrons and their Injectors (final E z 1 GeV)
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CERN, Geneva, 450 GeVY PS; SPS

CERN, Geneva, 28 GeV PS; CPS

CERN, Geneva, 0.8 GeV Booster; PSB

CERN, Geneva, New 50 MeV Linac

CERN, Geneva, 01d 50 MeV lLinac

CERN, Geneva, 2.7 GeV Antiproton Accumulator

CERN, Geneva, 5-1720 MeV Low Energy Antiproton Ring; LEAR
China, (People's Republic of), Peking (Beijing), 50 GeV PS; BPS
China, (People's Republic of), Peking (Beijing), 1.8-2.0 GeV Booster
China, (People's Republic of), Peking (Beijing), 93 MeV Linac
France, CEN, Saclay, 2.9 GeV PS; Saturne II

France, CEN, Saclay, 20 MeV Linac

Japan, KEK, Tsukuba, 12 GeVY PS; KEK PS

Japan, KEK, Tsukuba, 0.5 GeV Booster

Japan, KEK, Tsukuba, 20 MeV Linac

USA, BNL, Upton, 33 GeV PS; AGS

USA, BNL, Upton, 200 MeV Linac

USA, Fermilab, Batavia, 800-1000 GeV PS; Tevatron

USA, Fermilab, Batavia, 200/500 GeV PS

USA, Fermilab, Batavia, 8-10 GeV Booster

USA, Fermilab, Batavia, 200 MeV Linac

USA, LBL, Berkeley, 6.2 GeV PS; Bevatron

USA, LBL, Berkeley, 8.5 MeV SuperHILAC

USA, LBL, Berkeley, 50 MeV Linac

USA, LBL, Berkeley, 20 MeV Linac

USSR, IHEP Serpukhov, 76 GeV PS

USSR, IHEP Serpukhov, 100 MeV Linac; U-100

USSR, ITEP Moscow, 10 GeV PS; U-10

USSR, ITEP Moscow, 24.6 MeV Linac; I-2

USSR, JINR Bubna, 10 GeV Synchrophasotron

USSR, JINR Dubna, 20 MeV Linac; LU-20
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IT. Electron Synchrotrons (E 2 1 GeV)

1. Germany, (Federal Republic of), University of Bonn, 2.5 GeV 32
2. Germany, (Federal Republic of), DESY, Hamburg, 7.5 GeV; DESY 33
3. Japan, INS, Tokyo, 1.3 GeV 34
4. USA, Cornell University, Ithaca, 12 GeV 35
5. USSR, INP, Tomsk, 1.3 GeV; Syrius 36
6. USSR, IP, Yerevan, 6.1 GeV; ARUS 37

ITI. Electron Linear Accelerators (E > 1 GeV)

1. France, LAL, Orsay, 2.3 GeV 38
2. Japan, KEK, Tsukuba, 2.5 GeV 39
3. USA, SLAC, Stanford, 24 GeV 40
4. USSR, Kharkov, 2 GeV (*)

IV. Accelerators for Meson Factories

1. Canada, TRIUMF, Vancouver, B.C.; max. 520 MeV; Cyclotron 41
2. USA, LASL, Los Alamos, 800 MeV Proton Linear Accelerator; LAMPF 42
3. Switzerland, SIN, Villigen, 590 MeV Isochron Ring Cyclotron 43

V. Storage Rings (E 2 1 GeV; synchrotron radiation sources not included)

1. CERN, Geneva, 31.4 GeV, proton-proton: ISR a4
2. France, LAL, Orsay, 1.8 GeV, electron-positron; DCI 45
3. Germany, (Fed.Rep.of), DESY, Hamburg, 5.1 GeV electron-positron; DORIS 46
4. Germany, (Fed.Rep.of), DESY, Hamburg, 19 GeV electron-positron; PETRA 47
5. Italy, INFN, Frascati, 1.6 GeV electron-positron; ADONE 48
6. USA, BNL, Upton, 400 GeV, proton-proton; ISABELLE 49
7. USA, Cornell University, 8 GeV, electron-positron; CESR 50
8. USA, SLAC, Stanford, 4.2 GeV electron-positron; SPEAR 51
9. USA, SLAC, Stanford, 18 GeV, electron-positron; PEP 52
10. USSR, Novosibirsk, 3 GeV, electron-positron; VEPP-3 (*)
11. USSR, Novosibirsk, 25 GeV, proton-antiproton; VAPP-4 (*)
12. USSR, Novosibirsk, 1.8 GeV antiproton (storage); NAP (*)
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NAME OF SYNCHROTRON___ syper pProton Synchrotren_ (SrS)

INSFITUTION CERN

LOCATION Prévessin {Frapce)

PERSWN IN CHARGE fantd DATE: 4 ; 1gan
DATA SUPPLIED BY B. de Raad -
HISTORY AND STATUS ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date)  February, 1970 (ﬁgrggil) ﬁiﬁi:"md
FIRST BEAM OBTAINED, or GOAL (date) ERERGY (CaV) 00 Gev Qsovgev
TOTAL COST OF FACILITY__ 625 MSF (im 1970 3F) RESOLUTION AE/E () + 0.1 t 0,05
FUNDED BY 12 Member States REPET , RATE { ulse;s) =01 '1
TOTAL ACCFLERATOR STAFF (now) 500 PULSE WIDTH AT Bhat B > g'
ANK, OPERAT.BUDGET 45 MSF (without aalaries) DUTY FACTOR, macroscop. (%)™ 30 55

, .
ANN, OPERATING TIME 5500 h INTERNAL BEAM (part/pulse) 3 1513 205 1017
BEAM ON 85 % OF SCHEDULED TIME (part/s) S oTs CPRENETEY:
% . vt 3
%
ACCELERATOR PARAMETERS AR AT PEAKE 4. Mh-mead
General
ACCELERATED PARTICLES Protons SECONDARY BEAMS
ENERGY 400 GeV Particle Momentum range No.of beams Other Inform.
RING DIAM. 3300 m; TUNNEL SECT.(Wxl) 4 x 3 m o 30 GeV/ec i wide band
AL

Injector Y £ 275 GeVY/e 1 narrow band
TYPE Proton Synchratron hadrona_ £ 200 GeV/c 2 3, H6
OQUTPUT (max) o5y mA at 10 000 MeV hadrons . _£ 350 GeVic 4 H2,H4,H8 ,H10
EMITTANCE# 30 Tmam-mrad bad.sep £ 4025150 2 51253
INJECTION PERIOD 9,19 .5 WS, O 2 « 1/2 turns n 250+ 450 3 P14, P8
INFLECTOR TYPE Fast kicker " S 280 GeVie 1 M2
Magnet System 2 3 80 35 150 3 E1:E4, W12
FOCUSING TYPE Sep,functionFIFLD INDEX, n= -
FOCUSING ORDE——-B&»-——-R OG0 RESEARCH PROGRAMME

BETATRON PREQ. v o7 ¢ Vo 26.6 TOTAL EXPERIMENTAL ARFAS 234000 o
Na. MAGNETS 7 LENGTH (ea) 526 No. INTERNAL TARGETS g No.EXT.TARGETS 14
BENDING FIELD at inj. T; at max No. SEPARATED BEAMS

T - —

5t
O O >
B8 Wz

2 {2
{e]
=

. LQ45,.
No. QUADS LENGTH (ea)
GRAD. at inj. Q.05 T/m; at max

No. SHORT STRAIGHT SECT. LENGTH 2.3 m
No. LONG STRAIGHT SECT. LENGTH 128 m
RISE TIME s; FLAT-TOP TIME 2 5
POWER INPUT PEAK 14 MW; MEAN K0 | MW
Acceleration System

No. CAVITIES 4 LENGTE (ea) 20 m
HARMONIC NUMBER 4620

RF RANGE 199.4 _ to 200,2 Miz
ENERGY GATN 2000 keV/turn
RADIATION LOSS keV/turn

RF POWER INPUT PEAK 1ano KW TEAN 500 kW
Vacuum Systlem

MATERIAL OF VAC.CHAMBER Stainless Steel

APERTURE OF VAC.CHAMBER 150 x 50 m
AVERAGE PRESSURE 10=8 torr
PUMPS (No., type, speed) 500 sputter—ion pumps
35 B/sec
Extraction Syetem
TYPE 1) Fast
'%J'.g Fast -r-n:mnrm.f'
111 STou . £
LENGTH OF SPILL il)m fot resi-nancto 23 Hs
ii) 1000 to__ 5000 Uus
iii) Q.5 to 2 He

Publiched Articles Deseribing Machine
CERN/1050, 14 January, 1972

*Emittance = Area xBy at 90% of current (for p-machines)

No. BEAMS SERVED AT SAME TIME 9

TOTAL POWER USED (AVERAGE) FOR RESEARCH

No, USER GROUPS: in housepyiyag yipputside
TOTAL RESEARCH STAFF, in house 339 outgide
ANN.RESEARCH BUDGET, in house (without sal,}
ANNUAL RESEARCH TIME 4500 h

MW

Other Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine
The SPS is being modified for pp colliding beam
oparation.



NAME OF SYNCHROTRON

CERN Proton Synchrotron (CPS). See Linac I, Linac II, PSB, AA and LEAR.

NsTITIITION European Organization for Nuclear Research

LOCATION Meyrin, CE~1211 Geneva 23, SWITZERLAND

PERSCH IN CHARGE ¢.1. Munday

DATE: March 1980

DATA. SUPPLIED BY E. Brouzet

HISTOY AND STATUS

CONSTRUCTION STARTED (date) 1955

FIRST BEAM OBTAINED, or GOAL {date) November 24, 1959
TOTAL COST OF FACILITY 200 MSwFr. (1954 -~ T135%)
FUNDED BY CERN membher states

TOTAL ACCELERATOR STAFF (now) 117

ANN, OPERAT.BUDGET 6,8 MSw.Fr. (without salaries)
ANN, OPERATING TIME 6300 h

"BEAM ON" 96 % OF SCHEDULED TIME
ACCELERATOR PARAMETERS

Genexal

ACCELERATED PARTICLES protons

ENERGY 26 GaV

RING DYAH., 200  m; TUNNEL SECT. (W) 6 % 6 wm

ACCELERATOR PERFORMANCE

Normal Maximum
(or Goal) achieved
ENERGY {(GeV} 26 28
RESCLUTION AE/E (%) i 0,05
REPET.RATE (pulse/s) 0.5 1
PULSE WIDTH AT PEAK E 2.1 us
DUTY FACTOR, macroscop. (%) 1077
INTERNAL BEAM (part/pulse) 1-15x 1012 18 x 1012
(part/s) 5x 1oz 15 % 101%
EMITTANCE®* AT PEAK B H =60 ; V=30 Tom-me ad
OTHER DATA

SECONDARY BEAMS

Particle Momentum range No.of beams Other Inform.

D < 1,5 GeV/e 1 Eleectrostatic
Infector P 2 1.0 GeV/e 2 septum (SE,
TYPE  Linac or Booster M,p 3~14 GeV/c 1 Fast Hall}
OUTPU? (max) 150/1280 mA at 50/ 800 MeV wt < 2.3 GeV/e 1
EMITTANCE* 8 : h 3 8 : V /55 + B ; 28 : V mmm—mrad D < 18 GeV/c 1 {FRY
INJECTION PERIOD 20/2.,5 Us, or 3/1 turns p,T £ 2.0 GeV/c 2 {South Hall,
INFLECTOR TYPE electrostatic d¢ and pulsed magnetic 1 < 4,5 GeV/c 1 mt, target
Magnet Systenm kicker or sepfum and pulsed ;;;ker. " < 13 GeV/e 1 Operatt:;izr
FOCUSING TYPE  ~ AG FIELD INDEX, n=
FOCUSING ORDER  FOFDOD _ RESEARCH PROGRAMML s )
BETATRON FREQ, v, 6,25 V., 6.25 TOTAYL, EXPERIMENTAL AREAS 2 (4 + 2,8 10 m
No, MAGNETS 00 LENGTH (ea) 4.26 m No. INTERNAL TARGETS 1 No . EXT.TARGETS 5 ~ 6
BENDING FIELD at 1nj. 0.0L47 T; at max 1. T No. SEPARATED BEAMS [
No, QUADS LENGTH (ea) m No. BEAMS SERVED AT SAME TIME all
GRAD. at in]. T/m; at max T/m TOTAL POWER USED (AVERAGE) FOR RESEARCH 6-38 MW
No. SBORT STRAIGHT SECT. 80 LENGTH 1.6 m No. USER GROUPS: in house — outside -
No. LONG STRAIGHT SECT. 20 LERGTH 3 m TOTAL RESEARCH STAFF, in house - outside -
RISE TIME 0.7 83 FLAT-TOP TIME 0.5 - 0.7 E ANN.RESEARCH BUDGET, in house — {without sal.)
POWER INPUT PEAK 41 MW; MEAN 2.8 MW ANNUAL RESEARCH TIME 5600 h
ﬁi?eéigigﬁgg Sysf;m LENGTH (ea) - m Other Relevant Parameters or Notable Features
HARMONIC NUMBER 20 Iin normal operation, several kinds of beams are
RF RANGE 2.8 to 9.55 ; MHz accelerated from pulse to pulse:
ENERGY GAIN 220 keV/turn 13 .
RADIATION LGSS po keV/turn - 1.5 to 1.7 10" " ppp for 5P
RF POWER INPUT PEAK 100 kW; WMEAN 50 KW - 3 x 10 0 ppp for ISR

Vacuum Syatem {with beam)

MATERTAL OF VAC,CHAMBER
APERTURE OF VAC.CHAMBER (146x 70) (178x67) om
AVERAGE PRESSURE 2 x 107" torr
PUMPS (No., type, speed) 136 ion pumps

(200 4/s + 400 &/s)

Austenitic steel

Extraction System

TYPE,§) Fast Extraction (FE)}
}1) Slow Extraction {SE)
iii) Radial shaving on several turns .
LENGTH OF SPILL 1) 0.1 to 2.1 s
ii) 300 to 500 ms
1ii) 6.3 to 21 us

Published Articles Describing Machine

~ B. Regenstreif, CERN 59-29, CERN 60-26, CERN 62-3,

~ Y. Bacomnier et al., VIIth Int. Conf. on High
Energy Acc,, Erevan, 1969, pp 565-575

- P8 Staff, IXth Int. Conf. on High Energy Acc.,
Stanford, 1974.

~ P§ staff, All Union Acc. Conf., Moscow, 1974,

~ PSs Staff, VIIth Nat. Acc. Conf., Chicago, 1977.

- P$ Performance Committee, Xth Int. Conf. on High
¥nergy Acc., Serpukhov, 1977,

- R. Gouiran, VIth Int. Conf. on Magnet Technology,
Bratislava, 1977.

*Emittance = Area =By at 90% of current (for p—machines)

- 6 x 10'* ppp for slow extraction
other beams for machine studies.

The longitudiral emittance is adjustable between
8 and 80 mrad.

Recent Improvemente or Modifications to Machine

- Several turns extraction for SPS (l0-5 or 3) with
prebunching at 200 MHEz to alliow bunch-into-bucket
injection in SPS.

- Vertical and longitudinal recombination of the 20
Booster bunches, resulting in more than 10'% ppp
in 5 bunches for antiproton production.

~ RF modifications to accelerate the antiprotons from
3.5 GeV/c up to 26 GeV/c on harmonic 6, and to
decelerate them from 3.5 GeV/c down to 0.6 GeV/c
on harmonic 10,

~ Deceleration from 800 MeV down to 46 MeV for studies
in ICE.

- Deuterons and alipha particles acceleration for ISR.
- Ultraslow extraction (stochastic).
- Adjuetment of the working point and chromaticities

all along the acceleration, by means of a 3 current
poleface winding system.
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NAME OF SYNCHROTRON

Proton Synchrotron Booster (PSB, four rings stacked vertically)

INJECTOR FOR Cr's

LOCATION GERN ~ Geneva— Switzerland

PERSON IN CHARGE K.H. Reich

DATA SUPPLIED BY

HISTCRY AND STATUS

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, or GOAL (date)
TOTAL COST OF FACILITY
FUNDED BY CERN Member States

TOTAL ACCELERATOR STATF (now’ a 50

ANN . OPERAT . RUDGET 1.7 MFr (without salaries)
ANN . OPERATING TIME 6300 h
YBEAM ON" 98,4 1) % OF SCHEDULED TIMB

ACCELERATOR PARAMETERS

General

ACCELERATED PARTICLES Protons

ENERGY 0.8 - oy

RING DIAM. 50 m; TUNNEL SECT.(WxH) 4.05 % 5.15m

Injector

TYPE New CPS Linac
CUTPUT (max) 140
EMITTANCE# H: 7,7V 7
INJECTION PERIOD up to 100 us, or
IRFLECTOR TYPE Magnetic

Magriet System

FOCUSING TYPE A.G,Sep.Fupe., FIELD INDEX, n=
FOCUSING ORDERL1/2-8~L2-F-L3-D-L3~F-1,2-B~L1/2
BETATRON FREQ. v, 4.30 » 4,17 V., 5,45 + 5.23

No. MAGNETS Ky LENGTH (ea) 1.62 n

mA at 50 MeV
‘rem—mrad
" turns

4 x 15

BENDING FIELD 2t inj. 0.1254 T; at max 0.5920 T
No. QUADS 16/32 (B/F) LENGTH (ea) .88/.50 m
GRAD. at 1inj, 0.81 T/m; at max 31,83 ??m
Ne. SHORT STRAIGHT SECT. 64 LENGTH ,37/.65 m
Ko. LONG STRAIGHT SECT. 16 LENGTH 2,65 n
RISE TIME 0.6 8; FLAT-TOP TIME 0.06 8
POWER INPUT PEAK 5.6 MW; MEAN 1.64 MW

Aceeleration Syatem

No. CAVITIES 1 per ring LENGTH (ea) 2.22 m

HARMONIC NUMBER 5

R¥ RANGE 2,997 to £.033 MHz
ENERGY GAIN 1 keV/turn
RADEATION LOSS - keV/turn

RF POWER INPUT PEAK 4 x 7.5 kW; MEAN 4 x & kW

Vacuum Syetem

MATERIAL OF VAC,CHAMBER laconel 750, 316 L

APERTURE OF VAC,CHAMBER 132 x 61 (bendiag) i

AVERAGE PRESSURE 10-8 i torr

PUMPS {(no., type, speed) 58 sputter ijon— 400 2/sec,
22 mech. 250 m3/h.,3 TI-subl. 4000 &/sec-

Exiraction System
TYPE__Fast, Vertical recombination of beams from

the four rings
LENGTH OF SPILL 2.5 Hs

Published Articles Deacribing Machine

The CERN PS5 Booster, a flexible and reliable
injector, the PSB staff (reported by K.H. Reich),
V All~Union Acc. Conf, Dubna 1976, Vol.2, p. 221,
and references quoted.

Beam dynamics experiments in the PS Boaster,
J. Gareyte, L. Magnani, F. Pedersen, F. Sacherer,
K. Schindl, IEEE, N8-22, Ne, 3 (1975), p. 1855-1858.

*Emittance = Area xBy at 907 current

DATE: 26.3,1980
K.B. Reich, K. Schindl
ACCELERATCR PERFORMANCE
Normal Maximum
January 1968 {or Goal) achieved
_May 1972 ENERGY (GeV) 6.8
60 MFr (Swiss) RESOLUTION AE/E (%) T 0.9

REPET.RATE (pulse/s) 0.83

PULSE WIDTH AT PEAXK E 4%0.622 us
DUTY FACIOR, macroscopic (%) 2x10—

INTERNAL BEAM (part/pulse} 1 % 1013 2.13 % 1013
(part/s) 0.83 % 1019 1.78 x 1013
BEAM EMITTANCE* M : 55, Vv : Z8°7) {Tmm~mrad)

BEAM LINES TO CPS, measurement line °)

OTHER DATA TIntensity modulated from pulse to pulse
between 1 x 1011 and 2 x 1077 ppp (user's request)

Other Relevant Parameters or Notable Features

Bending magnets and quadrupoles combined to 4-gap
units powered directly from electricity mains. Linac
beam switched to four rings by fast vertical de~
flector. At 800 MeV the four beams are ejected in
sequence 3-4~2-1 and combined by vertical septum and
kicker magnets. Alternmatively, the twenty bunches
may he recombined into ten by simultaneous ejection
of rings 3 + 2 and 4 + 1, and vertical addition by

a double septum magnet, giving higher line density
(5 x 16'% p/m) for P-production.

Recent Improvements or Modifications to Machine
1) Raising of space-charge and instability limits:

i) Tunes varying with time and compensation of
structural 3rd order stopband to accommodate
Laslett Q-shifts of 0.5.

ii) Active damping systems for longitudinal
instabilities.

iii) Broad-band (30 kHz - 20 MHz) transverse
active damping system (being installed).

2) Reduction of repetition time to 0.65 sec (for 8PS
multibatch £illing, being commissioned, new
reactive power compensator and a.c. filter in
operation since 1979),

3) Conversion of controls (being commissioned).

1) 99.47% excluding linac downtime (year 1979)
2) 95% emittances after vertical recombination

3) Occasionally used for experimental physics.



NAME OF LINAC New 50 MeV Injector Linac

INJECIOR FOR

CERN Acceleratoxr Complex (800 MeV Booster, 28 CeV PS, 300 GeV §PS)

LOCATION CERN, Geneva, Switzerland

PERSOY IN CHARGE G. Plass

DATE: March 1980

DATHA SUPPLIED BY D. Warner

HISTCRY AND STATUS

CONS TRUCTION STARTED (date) Nov. 1973

FIRST BEAM OBTAINED, or GOAL (date)  gept, 78

T0TAL COST OF FACILITY 23 MPp.

FUNDED BY CERN Member States

TOTAL ACCELERATOR STAFF (mow) 26 my/y incl, 0ld Linac
ANN. OPERAT. BUDCET 1.6 Mfr incl O.i{without salaries)

ANN, OPERATING TIME 7000 h

"BEAM ON" 99 % OF SCHEDULED TIME

ACCELERATOR PARAMETERS

Phyeteal Dimensions 1}

TOTAL LENGTH  33.6 m; No. TANKS 3

TANK DIAM. seé€ 1) m; No. DRIFT TUBES 125 + 6(%)
DRITT TUBE LENGTHS L8mm to 316 mm

DRIFT TUBE DIAMETERS 180mm (Tack I), 160mm (rest)
GAP/CELL LENGTH 0.22-0,.31; 0.20-0,29; 0.26-0.32
APERTURE DIAM, 20 nm to 25mm (TI); 30nm(rest)

Ton Sewrce

TYPE Duoplasmatron {with expansion cup)

QUTPUT 250 mA at . keV
EMITTANCE#* Tmm-mrad

Injector

TYPE High pradient column with Cockroft-Walton
OUTPUT 250 mA at 750 keV
EMITTANCE* 2 Tmm-mrad

Bunchers

TYPE Three buncher system

MODULATION 37 keV, DRIFT £ 950 mm at 202,58MHz
16 keV, DRIFT £ 800 mm at 405.1MHz

T 35  keV, DRIFT & T60 nm at 20Z.5 Mz
Aceeleration System

RF FREQ. 202.56 MHz
FIELD MODE_____ THOLO (cee 2) 0 60000
EQUIL.PHASE see 2) O, AGCEL.RATE 1.48 MoV /m
REPETITION RATE 1 pps (normal); 2pps (Max)

DUTY FACTOR 0,03 7 (R¥); 0.01 7 (Beam)
PULSE LENGTH 300 us (RF); 110 1s {Beam)
FFFECTIVE SHUNT RESIST. 36 M2 /m
FILLING TIME ~ us
RP POWER INPUT FEAK 10 MW; MEAN 0,002 MW
Focusing System

No, QUADS 131 TYPE Pulsed ORDER D

GRADIENTS 100 to 20 T /m
OTHER  Pulse flat top v 220 us

Vacuum System

MATERTIAL CHAMBER copper(accelerating tanks)

AVERAGE PRESSURE 251077

PUMPS (No., Type, Speed} 10 Tonisation pumps
each 1000 1 571

torr

Published Articles Deseribing Machine

"The New CERN 50 MeV Linac', Proc. 1979, Linear Accel.

Conf. (Montauk, Sept 1979).

"Performance of the New CERN 50 MeV Linac", Proc.
1979 Particle Accelerator Conf.,IEEE Trans. N5-26
No.3, p. 3674,

Ancillary Systems described in Proc., 1979 Linac
Conf. {Ibid.) and Proc. 1976 Linac Conf. (AECIL-5677).

*Emittance = Area %Py at 90% current

ACCELERATOR PERFORMANCE

Normal Maximum
(or Goal) achieved
QUTPUT ENERGY (MeV) 50
ENERGY SPREAD AE/E (%) £..0.25
CURRENT {mA) 125 130
EMITTANCE* 5 (mum-mrady

other Relevant Parameters or Notable Features

1) 3 Accelerating Tanks 0.75-10.4-30,5-50.0 MeV
of Pia. 0.9 im, 0.90m, 0.86 resp.

2} Post Coupled Alvarez Accelerating System

Equilibrium Phase -35° to —-25° (Tank 1), -25° (rest)

RF parameters quoted are total or mean for 150 mA

accelerated current at 1 pps

3) Performance is quoted after debunching (85 m).

Recent Tmprovements or Modifications to Machine
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NAME OF LINAC CERN PS 50 MeV Linac ("0ld Linac™)
INJECTOR FOR CERN PS
LOCATION 1211 -"Geneva 23 — Sw1tzerland
PER.SON IN CHARGE G, Plass i DATE: 17 March 1980
DATA SUPPLIED BY H. Haseroth i ’ j
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTTON STARTED (date) 1956 (of"g’;‘:i) Maximun
ﬁé%ﬁg fgg? SETﬁiggngir GOAL {date) 1959 OUTPUT ENERGY (MeV) 49,7 49,7
FUNTED BY CERN - ENERGY SPREAD AR/E (Z) .3 2
] T CURRENT (mA) 100 TZ0

TOTAL ACCELERATOR STAFTF (now) see New Linac MITTANCE® vi 7 35
ANN OPERAT. BUDGETgee New Linac  (without salaries) EMI oI a
ANN. OPERATING TIME ~ 300 h h
"BEAM ON" o gg 7 OF SCHEDULED TIME Other Relevant Parameters or Notable Peatures
ACCELERATOR PARAMETERS
Physical Dimensions
TOTAL LENGTH 29 m; No. TANKS 3
TANK DIAM. ~, 1 mj; No, DRIFT TUBES 113
DRIFT TUBE LENGTHS 139.6 — 370.8 o " mm
DRI¥T TUBE DIAMETERS 61.6 - 177.8 Tt
GAP /CELL LENGTH 0.25 - 0.305
APERTURE DIAM, 16 mn to 33 THR
Tfon Source
TYPE Duoplasmatron .
OUTPUTup to 400mA at 0 o kev
EMITTANCE* ) ' Tmm—my ad
Injector
TYPE Cockroft-Walton with double gap high gradient tube
OUTPUT up to 400 wh at 516 T keV
EMITTANCE* 2  Tmm-mrad
Bunchers
TYPE single gap reentrant cavity Recent Improvemente or Modifications to Machine

17 700 202 EZMHZ
MODULATION = t:g: gﬁgg i po ﬁ :E = Mng The machine is no longer used for wormal proton oper—

ation for the CERN PS but at present mainly for the

Acceleration System development of o beams. The maximum current obtained
RF FREQ. 202,57 MHz so far has been 6.5mA at 50 MeV.
FIELD MODE TMOL0 Q _~ 50 000 {unlaoaded)

EQUIL.PHASE .30, ACCEL.RATE 7 7 MeV /u
REPETITION RATE .0 ro 1 oone

DUTY FACTOR,p ro 0,032 R¥)3up to0 0.011 % (Beam)
PULSE LENGTH 4, 300 Ms (RF}; . ]].Q Us (Beam)
EFFECTIVE SHUNT RESIST. w30 ¥ /m
FILLING TIME 170 s

RF POWER INPUT PEAK 8 MWy MEAN o no2 MW
Focusing System

70 DC
No. QUADS 332 TYPE42 pulged ORDER
T/m

GRADIENTS 75 to 4

OTHER

Vacuwn System

MATERTAL CHAMBER steel

AVERAGE PRESSURE & 10— torr

PUMPS (No., Type, Speed) 6 turbomolecular pumps,
each 1500 1/s

Published Articles Deseribing Machine

E. Regenstreif '"The CERN Proton Synchrotren' CERN
60~26

b

Improvements and Performances reported at Linac
Conferences e,g,

Mura (1964} p. 353

Los Alamos (1966} p. 48

Breokhaven (1968) p. 694

Chalk River (1976) p. 381

*Emittance = Area xBy at 907 current



NaME  0F STORAGE RING ANTLPROTON ACCUMULATOR

INJECTOR ¥OR  SPS, ISR, LEAR

LOCAE TN CERN, Meyrin

PERSOHN IK CHARGE

R. Billinge, S. van der Meer

DATE:; 25. 3.80

DATA SUPPLIED BY

R. Bilii eex

HISTORY AND STATUS

CONSERUCTION STARTED (date) July 1978

FIRST BEAM OBTAINED, or GOAL (date) July 1980
TOTAL COST OF FACILITY 54 MFr.

TUNDED BY CERN

TOTAL- ACCELERATOR STAFF (now)

ANN . OPERAT . BUDGET (without salaries)
ANN. OPERATING TIME h

"BEAM ON" % OF SCHEDULED TIME
ACCE!_ERATOR PARAMETERS

Genersal

STORED PARTICLES Antiprotons

ENERGY kin. 2.7 ’ GeV
RING DIaM. 50 m3 HALL STZE  (WxH) 65 X55 m
Injector

TYPE Target

OUTPUT (max) 2x107 p/s at 3.5 Gev/c
EMYTTANCE* 373x373 ( Tmm-mrad) ?
INJECTION PERIOD 0.5 us, or 1 turn
INFLECTOR TYPE Septum Magnets and Fast Kickers
Magnet System

FOCUSTING TYPE FODO FYELD INDEX, n=
FOCUSING ORDER

BETATRON FREQ, v, Z.28 V. 2.27

No. MAGNETS T8 L4 LENGTH (ea} 3 , 5 m
BENDING FIELD 1.8 T; 1.6 T
No. QUADS 24 LENGTH (ea} 0,54 m
CRAD. T_1.85 F; 'D'1.35 T
Mo, SHORT STRAIGHT SECT. [:] LERGTH 2.6 m
No. LONG STRAIGHT SECT. 12 LERGTH [ m
RISE TIME s3 FLAT-TOP TIME S
POWER INPUT 3.2 MW,

Aceeleration System

No, CAVITIES 1 LENGTH {ea) 2.5 m
HARMONIC NUMBER 1 to 2

RF RANGE 1.8 to 3.7 MHz
PEAR VOLTAGE T4 keV/turn
RADTATION LOSS keV/turn
RF POWER INPUT PEAK kW; MEAN kW
Vacuunm Syetem

MATERIAL OF VAC.CHAMBER Stainless steel

APERTURE OF VAC.CHAMBER up to 1100 T
AVERAGE PRESSURE <10 L0 torr
PUMPS (pmo., type, speed)

Extraction System

TYPE Fast Kicker + Septum Magnets

LENGTH OF SPILL ©<0.28 - us

Published Articles Describing Machine

The CERN Proton-Antiproton Colliding Beam FAcilities
R. Billinge, M.C. Crowley-Milling
TEEE Trans. Nuclear Sei, NS26, 2974, 1979

*Emittance = Area xBy at 90% current

ACCELERATOR PERFORMANCE

Normal Maximum
(or Goal) achieved
ENERGY (GeV) 2.7
RESOLUTION AE/E (%) 1,5x10-%
REPET.RATE {(pulse/s)
PULSE WIDTH AT PEAK E
DUTY FACTOR, macroscopic (%)
INTERNAL BEAM (part/pulse)
{part/iay) Gxf0lt
BEAM EMITTANCE* 5.2x3.7 (rum-mrad)

BEAM LINES TO
OTHER DATA

Other Relevant Parameters or Notable Featureg

Accumuiation of 35000 E pulses,

Fast stochastic precooling of each pulse {Ap/p),
FR stacking,

Stochastic stack cooling (Ap/p, hor., vert.},

RF unstacking and extraction in up to 12 bunches,

Recent Improvements or Medifications to Machine



NAME OF SYNCHROTRON

Low Enerpy Antiproton Ring: IEAR

7 -

INSTITUTION CERN-PS

LOCATION PS Seuth Hall

PERSON IN CHARGE P, Lefyre DATE: 28.3.80
DATA SUPPLIED BY P, Lefévre - D, Mohl
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) 1981 (planned) (Ngrgiil) Ma:?m“md
FIRST BEAM OBTAINED, or GOAL (date) ond 1982 ENERGY (GeY) e achieve
TOTAL COST OF FACILITY ~ 10 MSfr. .
RESOLUTION AE/E (%)
FUNDED BY CLRN REPET.RATE (pulse/s)
TOTAL ACCELERATOR STAFF (now) 3 Full + 5 part-time T APUEES
, ! PULSE WIDTH AT PEAK K
ANN .OPERAT. BUDGET (without aalaries)
. DUTY FACTOR, macroscop.{%)
ANN -OPERATING TIME h INTERNAL BEAM (part/pulse)
"BEAM ON" % OF SCHEDULED TIME part/pu
(part/s)
3 *
ACCELERATOR PARAMETERS T o T TEARE e 2d
General
ACCFLERATED PARTICLES __ Antiprotons SECONDARY BEAMS
ENERGY 5-1720 MeV kinetic GeV Particle Momentum range WNo.of beams Other Inform
RING DTAM, 25 mW; TUNNEL SECT.(WH) Hall x m 5p  bound states
Injector via PS 7
TYPE Antiproton Accumulator AA
OUTEUT {(max)io? $/1000 s mA at 175 eV
EMI'TTANCE* vert. 9 , horiz. 20 nmma~mrad
INJECTION PERIOD 0.48 |s, single | turn

INFLECTOR TYPE magnetic septum + full aperture kicker

Magret Sysiem
FOCUSING TYPE sep. funct FIELD INDEX, n=
FOCUSING ORDER  OFDOBODFO

BETATRON FREQ. V. __ 7.3 7.7

No. MAGNETS ° LENGTH "Teay W m
BENDING FIELD at min. 0,08 T; at max 1.6

No. QUADS 8 LENGTH (ea) o)
GRAD. at min. 0,5 T/m; at max 9.4 T/m
No. SHORT STRAIGHT SHCT. LENGTH 116 m
No. LORG STRAIGHT SECT. LENGTH 8.0 m

RISE TIME ., 10s 8; FLAT-TOP TIME - 1000 s

POWER INPUT PEAK 0.6 MW MEAN

deceleration System

No. CAVITIES 1l or 2 LENGTH (ea)2.5 or 1_5m
HARMONTC NUMBER 1

RF RANGE 0.38 to 35 Mifz

ENERGY GAIN < 15 keV/turn

RADIATION LOSS keV/turn

RF POWER INPUT PEAK kW; MEAN kW

Vacuum Syetem

MATERIAL OF VAC.CHAMBER stainless steel bakable

APERTURE OF VAC,.CHAMBER variable 155x00//170x60 mm

AVERAGE PRESSURE et Tt torr

PUMPS (No., type, speed) rotary + turbeomolecular +
sputter ion + Ti sublimation pumps

Extraction System
TYPE i) Superslow (stochastic eeractlon)

ii)
iii) -
LENGTH OF SPILL 1) 1a8 to 100 s
ii) to Ha
iii) to s

Published Articles Deseribing Machine

*Emittance

= Area xBy at 90% of current (for p-machines)

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS m
No. INTERNAL TARGETS No.EXT.TARGETS

No. SEPARATED BEAMS 8

No. BEAMS SERVED AT SAME TIME 4

TOTAL POWER USED (AVERAGE) FOR RESEARCH MW
No. USER GROUPS: in houde outside

TOTAL RESEARCH STAFF, in house outside
ANN.RESEARCH BUDGET, in house (without sal.)
ANNUAL RESEARCH TIME h

Other Relevant Parameters or Notable Features

Duty cycle stretcher glth acceleratzon/deceleratxon
facility, ejection 10° B over ~ 10 min.

Options : Internal gas jet target together with
cooling,co-rotating beams of H~ and B
for protonium formatiem ia £1light,p-p

colliding beams

Recent Improvements or Modifications to Machine
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NAME OF SYRCHROTRON

Beijing Proton Synchrotron (BPS) Main Ring

INSTITUTION

LOCATION Beljing, China

PERSOY IN CHARGE

Hsieh Chialin, Xu Jiamming, Fang Shouxian

DATE: 6,5,1980

DATA SUPPLIED BY Fang Shouxlan

HISTORY AND STATUS

ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) 1980 Normal Maximum
FIRST BEAM OBTAINED, or GOAL (date) (ox Goal) achieved
TOTAL COST OF FACILITY ENERGY (GeV) 20
FUNDED BY Government of PRG RESOLUTION AE/E (%)
TOTAL ACCELERATOR STAFF (now) i) REPET.RATE (pulse/s) v.2
ANN. QPERAT , BUDGET (without salaries)  LULSE WIDIH AT PEARE 2.0 %
ANN. OPERATING TIME h DUTY FACTOR, macroscop.(Z) _
YBEAM ONY T 5T SCARDULED TivE {NTERNAL BEAM (part/pulse) T % L0V3
(part/s)

EMITTANCE* AT PEAK E rm—.}
gggE;EEATOR PARAMETERS OTHER DATA
A \TED PARTICLES L e SECONDARY BEAMS
RING DYAM, 446 m; TURNEL SECT. (Wxi) % w Particle Momentum range No.of beams Other Inform.
Injector
TYPE BPS
QUTPUT (max) mA at ]800-2000 MeV
EMITTANCE* B4(H) __ 36{(V} Trem-mrad
INJECTION PERIOD gooxlo® )s, or 10 turns
INFLECTOR TYPE  Magnetic Kicker + Septum
Magnet System
igggﬁ:g e SE_ FIELD INDEX, n= RESEARCH PROGRAMME
BETATRON FREQ. v 13.75 v 13,75 TOTAL EXPERIMENTAL AREAS w2
No. MAGNETS 168  LENGTH (ea)  3.74 ™ No. INTERNAL TARGETS No.EXT.TARGETS
BENDING FIELD at inj. 0.09 T; at max 1.7 T No. SEPARATED BEAMS
No. QUADS 176 LENGTH (ea) ~ 1.5 m No. BEAMS SERVED AT SAME TIME
GRAD. at inj. 0.73 T/m; at max 13.35 T/m TOTAL POWER USED (AVERAGE) FOR RESEARCH MW
No. SHORT STRAIGHT SECI. 120 LENGTH ) m No. USER GROUPS: in houge outside
No. LONG STRAIGHT SECT. 36 LENGTH 10 n TOTAL RESEARCH STAFF, in house outside
RISE TIME 1.5 8; FLAT-TOFP TIME 1.0 8 ANN.RESEARCH BUDGET, in house (without sal.)
POWER INPUT PEAK 33 MW; MEAN M ANNUAY, RESEARCH TIME h

Acceleration Syatem
No. CAVITIES 14 - 16
HARMONIC NUMBER 30

LENGTH (ea) 1.9 m

RF RANGE 5.085 to 6.420 MHz
ENERGY GAIN 155 keV/turn
RADTATION 10SS keV/turn
RF POWER TNPUT PEAK kW; MEAN kW
Vacuun Sygtem

MATERIAL OF VAC,.CHAMBER 316L + N

APERTURE OF VAC.CHAMBER 56 x 160 mm
AVERAGE PRESSURE 3 x 10~7 torr

PUMPS (No., type, speed) 120 Ion Pumps, 30 &/s

Extyaction System

TYPElg Electrostatic Septum + Magnetic Septum
ii ‘

iii)
LENGTH OF SPILL 1) 1 x 10° s
ii) to us
iii) to us

Published Articles Describing Machine

*Emittance = Area xRy at 90% of current {for p-machines)

Other Relevant Pavameters or Notable Features

Fecent Improvements or Modifications to Machine
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NAME OF SYNCHROTRON Beijing Protom Synchrotron {BPS) Brooster

INJECTOR FOR BPS Main Ring

LOCATTON Beijing, China

PERSON IN CHARGE

Hsieh Chialin, Xu Jianming, Fang Shouxian

DATE: May 1980

DATA SUPPLIED BY Fang Shouxlan

HISTORY AND STATUS

CONSTRUCTION STARTEDR {date) 1980
FIRST BEAM OBTAINED, or GOAL (date)
TOTAL COST OF FACILITY

FUNFED BY Government of PRC

TOTAL ACCELERATOR STAFF (now)

ANN .OPERAT . BUDGET (without salaries)
ANN . OPERATING TIME h

"BEAM ON" % OF SCEEDULED TIME
ACCELERATOR PARAMETERS

General

ACCELERATED PARTICLES P

ENERGY 1.8 - 2.0 GeV
RING DIAM., 44,7 m; TUNNEL SHRCT. (WxH) x m
Injector _

TYPE Linac (H )

OUTPUT (max) 30-50 mA at 03 MeV
EMITTANCE* 6--8 Tm—-mrad
INJECTION PERICD 30 1§, or 27 turns

INFLECTOR TYPE magnetic septum

Magriet System

FOCUSING TYPE CF FIELD INDEX, n= 24
FOCUSING ORDER FODO

BETATRON FREQ. V. 4.73 Vo, .80

No. MAGNETS i 32 LENGTH (ea) L.038 m
BENDING FIFLD at inj. 0.1447 T; at max 0,9412 T
No., QUADS LENGTH (ea) m
GRAD. at inj. T/m; at max Fm
No. SHORT STRAIGHT SECT. 16 LENGTH 0.8 m
No. LONG STRAIGHT SECT. 16 LENGTH 4.1 m
RISE TIME_ 53 FLAT~TOP TIME 3
POWER INPUT PRAK 1.7 MW; MEAN MW

Acceleration System

No. CAVITIES 5 LENGTH {(ea) 1.9 m
HARMONIC NUMBER 3

RF RANGE 2,658 to 6,075 MHz
ENERGY GAIN 41.7 keV/turn
RADIATION LOSS keV/turn
RF POWER INPUT PEAK 250 kW; MEAN kW

Vacuum System

MATERIAL OF VAC.CHAMBER stainless steel

APERTURE OF VAGC.CHAMBER 56 x 160 mm
AVERAGE PRESSURE 5 x 107 torr
PUMPS (no., type, speed) 16 Ton Pumps. 600 8/s.

8 TM Pumps, 450 4/s

Extraction System
TYPE Magnetic Ricker + Septum

LENGTH OF SPILL us

Published Articles Deseribing Machine

*Emittance = Area x8y at 90% current

ACCELERATOR PERFORMANCE

Normal Max imum
{or Goal) achieved
ENERGY (GeV) 1.8 - 2,0
RESOLUTION AE/E (%)
REPET.RATE {pulse/s) 12.5
PULSE WIDTH AT PEAK I
DUTY TACTOR, macroscapic (%)
INTERNAL BEAM (part/pulse) 2 x 107
(part/s)
BEAM EMITTANCE*® 84(H) 36(V) {Mem-mrad )

BEAM LINES TO BPS Main Ring

OTHER DATA

Other Relevant Pavameters or Notable Features

Recent Improvements or Modifications to Machine
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NAME OF LINAC 3PS Linac

INJELIOR FOR BPS Booster

LOCATION Beijing, China
PERSOR IN CHARGE Hsieh Chialin, Xu Jianming, Fang Shouxian DATE: 6.5.1980
DATA SUPPLIED BY T¥ang Shouxian
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONS'TIUCTION STARTED (date) 1980 (0§°22:1) Maﬁ%mumd
FIRST BEAM OB N, T {dat achieve
TO?iI«COST oyTﬁiggingr GoAl. (date) OUTPUT ENERGY (MeV) 93,
FUNDED BY  Government oF PRE gﬁgﬁgﬁTS§§i§D LE/E (2} gox 10;(H_)
f. ACCELF TATT : T2
TOTA TERATOR STAFF (mow) GO EMITTANCE P Crmeead)

ANN,OPERAT. BUDGET {without salaries)
ANN. OPERATING TIME h
"BEAM ON' 7 OF SCHEDULED TIME

ACCELERATOR PARAMETERS

Physical Dimenaions

TOTAL LENGTH 61 m; No. TANKS 4

TANK DIAM, 0.94-0.88mNo. DRIFT TUBES 180

DRIFT TUBE LENGTHS 47 ~ 364 o
DRIFT TUBE DIAMETERS 180 - 160 mn
GAP/CELL LENGTH 0.21 - 0.41

APERTURE DIAM, 20 nm o 30 n
Ton Source _

TYPE Magnetron (H )

OUTPUL 60 mA at. 18 keV
EMITTANCE#* ' Tmm-mrad
Injector

TYPE Cockeroft-Walton

QUTPUT 60 mA at 750 keV
EMITTANCE# Twe-mrad
Bunchers

TYPE One gap, two cavities

MODULATION 37 keV, DRIFT £ 150 mm at20i.25MHz
1% keV, DRIFT £ 907" mm at%02.5 MHz

Aceeleration System

RF FREQ. 201,25 MHz
FIELD MODE TM 010 Q
EQUIL.PHASE-350 n~250, ACCEL.RATE 1.6 MeV/m

REPETITION RATE 12.5

DUTY FACTIOR 0,44 % (RF); 0.06 — 0.19 % {(Beam)
PULSE LENGTH250-3001s (RF); 50 ~ 100 s (Beam)
EFFECTIVE SHUNT RESIST. 29,5 - 28.4 MR/ m
FILLING TIME s
RF POWER INPUT PEAK  15.4 MW, MEAN MW
Focusing System

No. QUADS 184 TYPE pulsed ORDER  +-+-—
GRADIENTS 92 to 20 T/m
OTHER

Vacuun System

MATERIAL CHAMBER copper clad steel

AVERAGE PRESSURE 5 x L0777 torr

PUMPS (No., Type, Speed)

25 fon Pumps, 1000 &/s

Publiched Articles Describing Muchine

#*Emittance = Area xBy at 907 current

other Relevant Parameters or Notable Feabures

Recent Improvements or Modifications to Machine
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NAPE OF SYNCHROTRON  SATURNE T 1977 SATURNEG IT 1978
INSTITUTION _ IABORATOIRE NATIONAL SATURNE (C.E.A. 1N oY)
LOCATION C.E.N. SACLAY (ESSONNE) FRANCE

PERSON IN CHARGE LAB, THIRTON . MACHINE : VIENET . Fip AREA T LRFiRE DATE:  AVRIL 1980
DATA SUPPLIED BY B VIENET
HISTORY AND STATUS ACCELERATOR PERFORMANCE
COMSTRUCTION STARTED (date) SAT{1.54  SAT TT{74 Normal, Maximum
FIRST BEAM OBTAINED, or GOAL (date) |T.58 178 (or_Goal) achieved
TOTAL COST OF FACILITY 400 M F FNERGY (GeV) 2,9 2455
FUNDED BY FRENCH GOUVERNGIGRE RESOLUTION AR/E (7) Luternal 212

‘ ET.RATE (pulse/s)
TOTAL ACCELERATOR STAEF (now) 130 REP e L2 sec
ANM.OPERAT.BUDGET 20 M F {without salaries) FULSE WIDIH AT PEAK E .
ANN.OPERATING TIME 2000 Fo 4000/R according budget DUTY FACTOR, macroscop. (1) 0% ,2
BEAY ON" 90 7 OF SCHEDULED TIME INTERNAL BEAM (part/pulse) 1,8,10 244,10

ACCELERATOR PARAMETERS of .SAT IT
General

ACCELERATED PARTICLES
ENERGY 0, 400--~32,55

HY Dt Bett

GeV

(part/s) ‘
EMITTANCE® AT PEAK E fxternal beam = 6 Tmm-myad
OTHER DATA _AR/E external = @ 3,10

SECONDARY BEAMS

- Particle Momentum range No.of beams Other Inform.
RING DIAM, 33.6  m; TUNNEL SECT.(WeH) 4 x 3 m only external pri
Injector
TYPE _ LINAC
OUTPYT (max) 20 mb at 20 MeV
EMITTARCE* 8 Tom-mrad
INJECTION PERIOD 300 us, or turns

INFIECTOR TYFE EIFCTROSTATIC

Magret Syetem

FOCUSING TYPE STYRONG
FOCUSING ORDER F O D O
BETATRON FREQ., v__ 3,7
No. MAGNETS 16 3 les

FIELD INDEX, n=_ o

=}

Yo 3.7 .
LENGTH (ea) 2.5

BENDING FIELD at inj. 0,1 T; at max 1.8 T
No., QUADS 24 LENGTH (ea) .4 m
GRAD, at ing, 0,42 T/wm; at max T/m

RO, AL S—
No. SHORT STRAIGHT SECT. 12 X 2LENGTH 0,7

g

No. LONG STRAIGHT SECT. 4 LENGTH 8 m
RISE TIME 0,6 g; FLAT-TOP TIME 500 5
POWER INPUT PEAK 12 MW; MEAN 2 MW
Aceeleration System

No. CAVITIES 2 LENGTH (ea) m
HARMONIC NUMBER 3

RF RANGE 0,8 to 8 MHz
ENERGY GAIN 3 keV/turn
RADIATION 1.0SS N.A keV/turn
RF POWER INPUT PEAK 15 kW; HEAN 5 kW
Vacuwn Sygtem

MATERTAL OF VAC.CHAMBER STATNTESS STEEL

APERTURE OF VAC.CHAMBER 250 X 140 mim
AVERACE, PRESSURE 2,10°7 torr

PUMPS (No., type, speed) 3 SPUTTER TON PUMP 200 1/8 and
Cryogenic pump (3 000 1/s)

Brtraction Syetem

TYPE i) Resonant siow extraction
11 )

iii)
LENGTH OF SPILL i) 100 to 500 ms
ii) to Usg
iii) to us

Published Articles Describing Machine

— BIRTH and NEAR FUTURE of SATURNE II
DUBNA 78

— STATUS REFCRT TN REJUVENATING SATURNE AND
FUTURE ASPECT

IEEE Vol N& 26 N° 3 Juin 79 p. 3138

*Emittance = Area xBy at 90% of current (for prmachines)

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS 6_000 1112
No. INTERNAL TARGETS 0 Ko ,EXT.TARGETS 9
No. SEPARATED BEAMS 9

No., BEAMS SERVED AT SAME TIME 2 33

TOTAL POWER USED (AVERAGE) FOR RESEARCH 5 MW

Ro., USER GROUPS: in hougse O outzide 14
TOTAL RESEARCH STAFF, in house 0 outside 200

ARN.RESEARCH BUPGET, in house

0 (without sal.}
ARNUAL, RESEARCH TIME h

Other Relevant Parameters or Notable Features

Recent Improvements or Modifieaticoms to Machine

~ polarized H+ and o7
- heavy ions (CRYEBIS still in study) me'!®
- new injector (MIMAS) Future project



w12

NAME OF L.INAC LINAC 20 MoV

INJEC TUR FOR SATURNE IT

LOCAT TN C.5.N. SACLAY

PERSON [N CHARGE P.A. CHAMOUARD

DATE: _April 1980

DATA SUWPPLIED BY R, VIENET

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1968

FIRST WAM OBTAINED, or GOAL (date)

TOTAL COST OF FACILITY 20 M ¥ (68 ~ 69)

FUNDED BY COMMISSARTAT ENERGIE ATOMIQUE

TOTAL ACCELERATOR STAFF {now) 5 - 10 p

ANN.OPERAT., BUDGET O,5MF {without galaries})
ANN, OFERATING TIME 4 - 5000 h
“REAM ON 98 % OF SCHEDULED TIME

ACCELERATOR PARAMETERS
Physical Dimenstons

TOTAL IENGTH 10,47 m; No, TANKS 1

TANK DIAM, 1 mj; No. DRIFT TUBES GRB

DRIFT TUBE LENGTHS 4,53 to 20,72 cm ’ R

DRIFT TUBE DIAMETERS 18 to 15 mm

GAP/CELL LENGTH 0,26 to 0,32

APERTURE DIAM. 0,79 mm to 1,25 mm

Ton Source

TYPE DUOPLASMATRON

OUTPU?L 40 mA at 30 keV

EMITTANCE* 0,31 Tm-my ad

Injector

TYPE PRESSURTEZD COCKROFT —~ WATTON

OUTPUT 50 mA at 150+ 9 keV

EMITTANCE* 0,22 Tm-mr ad

Bunchers

TYPE SIMPLE CAVITY

MODULATION 20 keV, DRIFT & g4n mm at 5on Miz
keV, DRIFT £ wm at MHz

Acceleration System

RF FREQ. 200 Miz Milz

FIELD MODE T™ 0Ql0O Q 80 OO0

EQUIL.PHASE 45320 0, ACCEL.RATE  3.84 MeV/m

REPETITION RATE 1 p/seconde

DUTY FACTOR 10™° Z (RF); _ 3-107° % (Beam)

PULSE LENGTH 1 000 us (RF); 300 Us (Beam)

EFFECTIVE SHUNT RESIST. 63 MS3/m

FILLING TIME 300 Ks

RF POWER INPUT PEAX 27 MW; MEAN 2 MW

Focusing System

No. QUADS 58 TYPE  maan. ORDER 4 4 — —

GRADIENTS 53 to 6.4 T/m

OTHER

Vacuun System
MATERIAL CHAMBER Copper on steel
AVERAGE PRESSURE 1,5 . 10~/ torr

PUMPS (No., Type, Speed)  sputter jon pumps.. ...
4 X100 1/sec

Publishad Articles Describing Machine

LINAC EFFICTENCY and BEAM QUALITTES in
P di; ‘He :2He acceleration

J.P. AUCIATR and all

1979 LINEAR ACCELERATOR CONFERENCE

1979 MONTAUK, NY, USA

*Emittance = Area xfy at 90% curreat

ACCELERATOR PERFORMANCE

Nermal Maximum
{or Goal) achieved
OUTPUT ENERGY (MeV) 20 Mey
ENERGY SPREAD AE/E (%) 0,8
CURRENT {(mA) 20
EMITTANCE* 0,5 (imme-mrad)

other Relevant Parameters or Notable Features

- Additional ramping energy phase variation %0° in
300 us
peak power 100 K W
voltage 430 K V

~- debuncher cavity
drift length 8,50
phase variation 160° in 300 us
peak power 55 K W

Recent Improvements or Modifications to Machine

~ focusing system put + ~ + -
~ Field law adjusting

- 2dd a 29 buncher at 200 MHz for heavy ions injection
line
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NAME OF SYNCHROTRON KEK P8 (12 Gev)

INSTITUTION KEX,

National Laboratory for High Enerpy Physics

LOCATIOR Tsukuba, JAPAN

PERSON IN CHARGE T. Kameil

DATE : Maych 3980

DATA SUPPLIED BY T, Kamei

HISTUIRY AND STATUS

ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date)  April 1971 (ﬂgr‘(‘;’alw “"";‘Tmum&

FIRST BEAM OBTAINED, or GOAT (date) March 1976 (8 GeV) ENERGY (Ge¥) ]2? ac éfve

TOTAL COST OF FACILITY 5 x 10°7% RES‘OLUTIO;E AEJE (1)

FUNDED BY Japanese Government REPET . RATE ( uise;s) e

TOTAL ACCETERATOR STAFF (mow) B PULER WIDTH ET oAk E 2 0.3 Q.5

ANN, OPERAT.BUDGET 1 = 10%% (without salaries) DUTY FACTOR, macroscop. (%) 0.41§ec O.Szgec

PR - . (%

ﬁggMngﬁTmc o mgsézooz OF SCHEPUTED T THIBRNAL BEAM §§Zf~'€f§3‘1se) 2‘:210??1012 2'851x31012

ACCELERATOR PARAMETERS EMITTANCE* AT PEAK E 10 (1), 5 (N Tam-mrad

General QTHER DATA

ACCELERATED PARTICLES 2 % 10 ppp SECONDARY BEAMS

E?gﬁGEIAM’ - “izTUNNEL ST T 6Ge‘\i Par;icle M;éfnsu?;rs?ff N:.of EeamflPOther Inform.
T e il 2—~d I 2x10°%w /10 Int. Target

Injector T 0,5-2.3 121037 /1M "

TYPE 20 MeV Linac + 500 MeV Booster 5 Dﬁé 26 15 % 400 for 4 RC

OQUTPUT (max) & x 1017 ppp at 500 MeV T plp 12 10%K (at 1.5)

EMIT TANCE® 30 ), 15 (W) Tmm~mrad T pip 0.6=1.0 éx]Q“E (at 0.6}

INJECTION PERIOD 5 X 10°us, or 0 pulses T 0, 10,45 10%0 " {at 0,15)

INFLECTOR TYPE magnetic

Magnet System

FOCUSING TYPE AG Separated FIELD INDEX, n=

FOCUSING ORDER —  T65G RESEARCH PROGRAMME ,

BETATRON FREQ. V. 7.16 Vg 6.2 TOTAL EXPERIMENTAL AREAS 50 x 100 ©

No. MAGNETS Agl (bend) LENGTH (ea) 3.7 (bend) m No. INTERNAL TARGETS ] No.EXT.TARGETS 4

BENDING FIELD at inj. 0,15T; at max 1.75 T No. SEPARATED BEAMS 3

No. GUADS 56 LENGTH (ea) 0,6 m No. BEAMS SERVED AT SAME TIME [

GRAD. at inj. 1.5 T/m; at max 18.1 T}m TOTAL POWER USED (AVERAGE) FOR RESEARCH 10 MW

No. SHORT STRAIGHT SECT. 48 LENGTH 1.84 m No. USER GROUPS: in house 2 n 3 outside 2 a4

No. LONG STRAIGHT SECT. 8 LENGTH 5.46 m TOTAL RESEARCH STAFF, in house b () outside a0

RISE TIME 0.7 s; FLAT-TOP TIME 0.5 s ANN.RESEARCH BUDGET, in house ~'\.10§ ¥ (without sal.)

POWER INPUT FPEAK 27 MW; MEAN 2.9 MW ANNUAL RESEARCH TIME w3000 h

Acceleration System

No. CAVITIES 3 LENGTH (ea) 1.8 m
HARMONIC NUMBER G

RF RANGE 6,02 to 7.92 MHz
ENERGY GAIN 16.9 keV/turn
RADIATION 1.0SS kaV/turn

RF POWER INPUT PEAK 114 (3 caviW; MEAN 68(3 cav) kW

Vacuwn System

MATERTAL OF VAC.CHAMBER
APERTURE OF VAC.CHAMBER
AVERAGE PRESSURE

stainless steel (316 L)
145 x50 L
<5 x 1077 torr

PUMPS (No., type, speed) 40, spulLber ion pumps, 160 4/s

8, sputter ion pumps, 1000 /s

Extraction System

TYPE i) Shaving {Fast)
_1}) Palf Resonance {Fast)
iii) Balf Resonance (Slow)
LENGTH QF SPILL i} 10 to 100 Hs
ii) to 1000 us
iii) to 400,000 Us

Published Articles Deseribing Machine

*Emittance = Area xRy at 90% of current {for p~machines)

Other Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine
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NAME €F SYNCHROTRON Booster Synchrotron for KEK P$

INJECTWR FOR 12 GeV Proton Synchrotron

LOCAT TN Tsukuba, Japan

PERSON IN CHARGE T. Kamel DATE: Mareh 1980
DATA SUPPLIED BY T. Kamel

HISTORY AND STATUS ACCELERATOR PERFORMANCE

CONSTRICTION STARTED (date) April 1971 Hormal Maximum

FIRST UEAM OBTAINED, or GOAL (date) December 1974 (or Goal) achieved
ENERGY {(GeV) 0.5 0.5

TOTAL C(0ST OF FACILITY
RESOLUTION AR/E (%) 0.3 0.3

FUNDE® 3Y Japanese Government *
REPET,RATE (pulse/s) 20 20

TOTAL ACCELERATOR STAFF (now) PULSE WIDTH AT PEAK E

ANN, OPERAT , BUDGET {without salaries) . —80.neec... 80 nsec
DUTY FACTOR, macroscopic (%) 1.6 x 10 * 1.6 x 10 "

ANN.OPERATING TIME 4200 h 12 12

"BEAM ON" 35 % OF SCHEDULED TINE INIERNAL BEAM (part/pulse) 0.5 x 10 * 0.64 x 30

(part/s) 1% 10%3 1.28 % 1013

ACCELERATOR PARAMETERS BEAM EMITTANCE* 30 (), 15 (V) (mun-mead)

Genercil BEAM LINES T0 12 GeV PS

ACCELERATED PARTICLES 6 x 10'? ppp OTHER DATA

ENERGY 0.5 GeV

IAM, H .

RING DIAM, 6 mj TUNNEL SECT (WXH)MK n Other Relevant Parameters or Notable Features

Injecton

TYPE Linac

OUTPUT (max) 150 mh at 20 MeV

EMITTANCE* 7 Tom-mrad

INJECTION PERIOD 5 us, or ‘turns

INFLECTOR TYPE magnetic

Magnet Syetem

FOCUSTING TYPE AG. Combined FIELD INDEX, n= 12.1

FOCUSTING ORDER FODFO

BETATRON FREQ. vp 2,15 vy 2,33

No. MAGNETS ) 8 LENGTH (ez) 2.6 m

BENDING FIELD at inj. 0.197 T; at max 1.1 T

No. QUADS LENGTH (ea) m

GRAD. at inj. T/m; at max T/m

No. SHORT STRAIGHT SECT. 8 LENGTH -~ 2.0 m

No. LONG STRAIGHT SECT. LENGTH m

RISE TIME 20 Hz s; FLAT-TOP TIME 3

POWER INPUT PEAK MW; MEAN 0.5 MW Recent Improvements or Modifications to Machine

Aecceleration System
Y Nine booster pulses are injected into 12 GeV PS§

Eﬁﬁng£¥éT§§:mER 2 T LENGTH (ea) 1.6 m every 2.2 seconds. Other beam pulses will be
RF RANGE 1763 to .07 Wiz extracted and guided to the Booster Synchrotron
ENERCY CATN T VeV (max.) keV/turn Facility (BSF) next Jgne and will be used for
RADIATION LOSS keV/turn a pulse neutron and pion sources, and also for

medical researches near future.

RF POWER INPUT PEAK 66KW{Z caviW; MEANI6.BKW(Z caviw

Vacwuun Syatem
MATERIAL OF VAC.CHAMBER stainiess steel {304 L){corrugated)

APERTURE OF VAC.CHAMBER T40 » 60 i

AVERAGE PRESSURE 1 %x 10™° torr

PUMPS (no., type, speed} 8, sputter ion pumps,
1000 &/s =

Ezxtraction System

TYPE one turn extraction by kilcker

LENGTH OF SPILL - 0.08 ) us

Published Articles Deseribing Machine

#Epittance = Area %8y at 90Z current
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NAME OF LINAC 20 MeV Injector for KEK PS

IMEECTOR FOR 12.4GeV Proron Synchratron

LOCATION

Tankuba, .Japan

PERSON IN CHARGE T wamel DATE: _ yorcw 1080
DATA SUPPLIED BY ¢ gaued
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) April 1971 ¢ N"gmai) Ma:fm“‘“d
FLRST BEAM OBTAINED, or GOAL (date)  ausumy toun oF 55 achieve

- OUTPUT ENERGY (MeV)
TGTAL COST OF FACILITY

ENERGY SPREAD AE/E (Z) 0.3 (debuncher)

FUNDED BY CURRENT (mi) —Le 3. {debunches
TOTAL ACCELERATOR STAFF (mow) AR, 150 (mmzoo -
ANF,OPERAT. BUDGET {(without salaries) z A

AWK, OPERATING TIME 4200 h
""BEAM ON" 95 % OF SCHEDULED TIME
ACCELERATOR PARAMETERS

Fhyical Dimensions
TOTAL LENGTH 15.5 mj No. TANKS
TANK DIAM, (0 94 m; No, DRIFT TUBES aQ

DRIFT TUBE LENGTHS 48 v 206 T

DRIFT TUBE DIAMETERS 180 i

GAP/CELL LENGTH 1/5 ~n 1/3

APERFURE DIAM, o0 wm £o 28 o

fon Source

TYPE Modified Duoplasmatron

QUTPUT . 650 mA at 150 keV

EMITTANCE* o Fm-mrad

Injector

TYPE Open Type Cockgroft-Walton

OUTPUT 250 mA at 750 keV

EMITTANCE#* 4 M- ad

Bunohers

TYFE Single

MODULATION 10 keV, DRIFT £ 900 mm at 2(] MHz
keV, DRIFT & mm at MHz

Acceleration System

RF FREQ. 201 Miz

FIELD MODE O-mode Q > 60,000

EQUIL.PHASE 25 ©, ACCEL.RATE 1.3 MeV/m

REPETITION RATE 20 pps

DUTY FACTOR 0,5 % (RFy; 0.01 % (Beam)

PULSE LENGTH __ 250 us (RF); 5 ys (Beam)

EFFECTIVE SHUNT RESIST. vi0 M/m

FILLING TIME 150 Lk

RF POWER INPUT PRAK 3 MW; MEAN 0,015 MW

Focusing System

No. QUADS 90 TYPE Magnet ORDER  FDFD

GRADIENTS 11 to 4 T/m

OTHER

Vacuum System

MATERIAL CHAMBER Copper plating steel chamber

AVERAGE PRESSURE 3 % 10-7 torr

PUMPS (No., Type, Speed)

Other Relevant Parameters or Notable Features

Recent Tmprovements or Modifications to Machine

6 x Vac, Ton Pump (1000%/sec), 6 X Noble lon Pump (8004/sec)

Published Articlea Desertbing Machine

*Emittance = Area xBy at 90Z current



NAME €F SYNCHROTRON
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Alternating Gradient Synchrotron

INSTITUTLON Brookhaven National Laboratory
LOCAT TOR Upton, New York 11973
PERSON IN CHARGE T.W. Smith/¥.¥. Lee DATE: 3/11/80
DATA SUPLIED BY Y.Y. Lee
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) 1953 (girgzin Maﬁ?““““ 4
FIRST BEAM OBTATNED, or GOAT Tdate)  July 29, 1960 ENERGY (GeV) 5 & achieve
TOTAL COST OF FACILITY $30,65 M 0Ty
2. RESOLUTION AE/E (%) : 0.1
FUNDED BY USA-ALC REVET.RATE (pulse/s) 5 5E
TOTAL ACCELERATOR STAFE (now) 305 g p : : :
’ ; - PULSE WIDTH AT PEAK E 1 1.2 sec
ANN,OPERAT.BUDGET  $10.75 M (without aalaries)
DUTY FACTOR, macroscop.(Z) 40 60
ANN. OPERATING TIME 5000 h INTERNAL BEAM (part/pulse)” § wx 1012 11 % 1012
" oN" 70 HEDULED TIME .3 e:S
BraM 85 ¥ SCHEDUL (part/s) 7 x 1012 8.5 % 1012
EMITTANCE* AT PEAK E 1.5 % 1.5 [ ——

ACCELERATOR PARAMETERS

General OTHER DATA
Ensrey | NCIGLES_ _ Zraton <7 SECONDARY BEAMS
RING DIAM. 756.9 w; TUNNEL SECT, 0%d) 5.59 %5.%0 m ?a_rtl_cle M(omentum range No.,of beams Othe}‘ Inform.

) ———— _— X, p =,8,<1.1 2 Low E Sep.beam
Injector K, D 1.5~ 9 1 Med., E Sep.beam
TYPE Alvarez Linear Accelerator i K b 5 o4 3 High E Unsep.b.
OUTPUT (max) 100 mA at 200.3  MeV P Prim, I 2 Int, < 10%*
EMITTANCE* 10 rmm-my ad N 1.5 ~ 3
INJECTION PERIOD < 150 uUs, or < 30 turns
INFLECIOR TYPE Pulsed Magnet
Magnet System o
FOCUSING TYPE AG FIELD INDEX, n= 36
FOCUSING ORDER ~ (F/2)0{F/2){D/2)0(n/2} RESEARCH PROGRAMME 2
BETATRON FREQ. v, 8.75 Vo 8,75 TOTAL EXPERIMENTAL AREAS 235 i
No. MAGRETS 240 LENGTH'(ea) 2,28,1.90 respm No. INTERNAL TARGETS G No ,EXT.TARGETS [
BENDING FIELD at inj. .025% T; at max__1.31 T No. SEPARATED BEAMS 3, 6 branches
No. QUADS 240 LENGTH (ea) 2,28,19.0 respm Ko. BEAMS SERVED AT SAME TIME 8
GRAD, at inj. 0,105 T/m; at max 5.5 T/m TOTAL POWER USED (AVERAGE) FOR RESEARCH 25 MW
No. SHORY STRAIGHT SECT. 72 LENGTH 1.063 m No. USER GROUPS: in house 6 outside 54
No., LONG STRAIGHT SECT. 24 LENGTR  3.15 m TOTAL RESEARCH STAFF, in house 51 outside 201
RISE TIME 0.6 5; FLAT-TOP TIME 1.3 5 ANN.RESEARCH BUDGET, in house $1.35 M (without sal.}
POWER INPUT PEAK 60 MW; MEAN 6 MW ANNUAL RESEARCH TIME 4200 h
Acceleration System
No. CAVITIES 10, 4 Gap LENGTH (ea) 2 o Other Relevant Parameters or Notable Features
HARMONIC NUMBER 12
RF RANGE 2.52 to 4.46 MHz
ENERGY GATIN 152 keV/turn
RADIATION LOSS 0 keV/curn
RF POWER INPUT PEAK 1000 kW; MEAN 800 kv
Vacuum System
MATERIAL OF VAC.CHAMBER Inconel-750
APERTURE OF VAC.CHAMBER 173 x 77.8 ot
AVERAGE PRESSURE 2 x 107 torr
PUMPS (No., type, speed} 250, Ion, 150 &/s
Extraction System
TYPE 1) FER (30 GeV) .

ii) SER (30 GeV) Recent Improvements or Modifications to Machine

iii)

LENGTH OF SPILL 1) 3 usec to ué New slow extraction and switchyard system,
ll) 0.2 see to 2.5 sec e H injection toc be commissioned in 198L.
iii) to 1S

Published Ariicles Describing Machine

G.K. Green, E.D. Courant, "The Proton Synchrotrom,"

Handbuch der Physik 44,

218-340 (1959).

*Emittance = Area x8Y at 90% of current {for p-machines)



- 17 -~

N&ME OF LINAC

The BNL 200 MeV Proton Linear Accelerator

INJECTOR FOR

The BNL Alternating Gradient Synchrotron

LOCATION

Brookhaven National Laboratory, Upton, Long Island, New York 11473

PERSON IN CHARGE

DATA SUPPLIED BY

HISTORY AND STATUS
CORSTRUCTION STARTED (date)

TOTAL COST OF FACTLITY

TOTAL ACCELERATOR STAFF (now) 14

D. Barton/N, Fewell DATE: 3/10/80
N. Fewell
ACCELERATOR PERFORMANCE
1968 Normal Maximum
RST BEAM OB 4 e {or Goal) achieved
oL Coax OBTALNED, or e {date) Nov. 1970 OUTPUT ENERGY (MeV) 200 200
TN , e T i : ENERGY SPREAD AE/E (%) .G =
FUNDED BY 1.8, Aromic Energy Conmission, now DOE CURRENT (md) 5 558
(without salaries) EMITTANCEX 30 (Tmm-mrad)

ANT,OPERAT, BUDGET $1.8 Million
ANT. OPERATING TIME 50060 h
"BEAM ON' 95 % OF SCHEDULED TIME

ACCELERATOR PARAMETERS

Physical Dimensions
TOTAL LENGTR 138 m; No., TANKS 9
TANK DIAM. .94-,85 m, No. DRIFT TUBES 277

DRIPT TYBE LENGTHS 47 to 450 ] e
DRIFT TUBE DIAMETERS 180 to 160 mm
GAP/CELL LENGTH .21 to 47

APERTURE DIAM. 20 mm te 40 Tt
fori Source

TYPE Proton Duoplasmatron

OUTPUT 300 mA at 40 keV
EMITTANCE* - ' Tmm-mr ad
Injector

TYPE Cockeroft-Walton

QUTPUT 300 mA at 750 keV
EMITTANCE#* i2 Mem-mrad
Bunichers

TYPE Two Double Gap, A/2 Coaxial Cavities

MODULATION 10 keV, DRIFT 2 1000 mm at 200 Miz
17 keV, DRIFT % 715 mm at 200 MHz

Acceleration System

RF FREQ., 200 MHz
FIELD MODE  TM3l0 Q___30,000

EQUIL.PHASE _ 32 ©, ACCEL.RATE 1.6 ro 2.56  Mev/m
REPETITION RATE 10 pps

DUTY FACTOR 0.5 7 (RF); 0,2 (Beam)
PULSE LENGTH 500 us (RF); 200 us {Beam)
EFFECTIVE SHUNT RESIST. 16 Ml /m
FILLING TIME =0 us
RF POWER INPUT PRAK 49 MW; MEAN 0.2 MW
Focuaing System

No. QUADS 287 TYPE Pulse ORDER 4t
GRADIENTS 0.9 ta 0.05 T/m

OTHER

Vacuwn System

MATERIAL CHAMBER Tanks-Cu, Beam Transporc-Al.

AVERAGE PRESSURYE 2 x 10~7 torr

PUMPS (No., Type, Speed)ive x 1500 liter/sec sputter
ion pumps per tank.

Published Articles Describing Machine
1966 Lipear Accelerator Conf., Proc. LA-3609,

1968 " " " BNL-50120.

1970 v " " NAL-Vol., T & II.
gz v * " LA~5115,

1970 " " " AECL~-5677.

1979 © " " BNL-51134.,

Particle Accelerators, Vol. 9, No. 1/2 {1979).

*Emit tance = Area xfy at 90% current

Other Relevant Parameters or Notable Features

In sddition to serving as an injector to the AGS,
the linac also supplies beams to 3 other facilities,

1) The Brockhaven Linae Isotope Producer {BLIP)
Facility is run by the Medical Department for the
producticn of high purity isotopes including Iron
52, Todine 123 and Xenon 127 (34,000 mCi 1978).

2) The Brookhaven Proton Bio-Medical Facility,
where invivo activation of positron emitters due
to proton beam interactions have been studied using
an on-iine positron camera.

3)  The Medium Energy Intense Neutron (MEIN)

Facility run by the Chemistry Department for the
production of new neutron rich isotopes,

Recent Improvements or Modifications to Machine
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NAME OF SYNCHROTRON  Tevatyon
INSTIEUTLON Fermilah
LOCATEN Ratavia, Tl1linois 1.8.A

PERSON IN CHARGE

DATE: April 1980

DATA SUPPLIED BY

HISTORY AND STATUS

ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) c§3r2321> gz::z::d

B .
B SDTA D, ot COAL (date) ENERGY (GeV) 800 ~ 1.000
FUNDED BY Department of Energy gls,g,lfugigg {(}Etlxijsg)s)
TOTAL ACCELERATOR STAFF (now) PULSE WIDTH gr PEAR ¥ Ry e
ANN, OPERAT . BUDGET {without salaries) : mwn
ANN,OPERATING TIME h DUTY FACTOR, macroscop.(Z)
NREAM ON" 7 OF SCHEDULED TIvE INTERNAL BEAM (part/pulse) > 2 x 1015

° (part/s)
EMITTANCE* AT PEAX E 20 Tmm-my ad
OR P

ACCELERATOR PARAVETERS
ACCELERATED PARTICLES  Prorons
ENERGY 800 v 1,000 rePsT SECOT:ID?RY BEAMS . .
RING DIAM. 2,000 m; TONNEL SECT, (Wal)3.05 % 2.4 m Particle Momentum range 0.0f beams Other Inform.
Injecton
TYPE  Main Ring {Synchrotron)
QUTPUT (max) 2.7 x 1013/pulse ¥ at 150 GeV My
EMITTANCE* 50 Tmm-mr &d
INJECTION PERIOD 20 g, or " turns

INFLECTOR TYPE_pulsed magnetic kicker and Lambertson
Magnet System  Wagnet

FOCUSING TYPEAG sep fn, FIELD INDEX, n=

FOCUSIRG ORDER  wopo

BETATRON FREQ. v,

19,40 Vo 19.40

No. MACNETS 774 LENGTH (ea)6 .12 ™
BENDING FIELD at inj. 0.66 T; at max 4,42 T
No. QUADS 216 LERGTH (ea) 1.68% ™
GRAD, at Inj. 11.4 T/m; at max 75.9 T/m
No. SHORT STRAIGHT SECT. 204 LENGTH 2.3 m
No. LONG STRAIGHT SECT. 6 LENGTH 53 m
RISE TIME 1117 s; FLAT-TOP TIME 110 5
POWER INPUT PEAK MW; MEAN MW

Acoeleration Syatem
No. CAVITIES 6
HARMONIC NUMBER 1113

LENGTH {(ea) 2,75 m

RF RANGE 53 to MHz

ENERGY GAIN 1,580 keV/turn

RADIATION LOSS keV/turn

RF POWER INPUT PEAK kW; MEAN kW

Vacuum Syatem

MATERIAL OF VAC.CHAMBER Stainless Steel

APERTURE OF VAC.CHAMBER mm

AVERAGE PRESSURE torr

PUMPS (No., type, speed) Cold Bore &.6°K

Extraction System

TYPE 1) Slow Resonant 1/2 Interger

ii) Fast Resomant 172 inteper
iii)

LENGTH OF SPILL 1) i _ 10 secs  to s
ii)_ 0.1 - 0.3 ms to s
iii) to 18

Publighed Artielee Deseribing Machine

A report on the Design of the Fermi National
Accelerator Laboratory Superconducting Accelerator,
May 1979

Fermi National Accelerator Laboratory

*Emittance = Area xBy at 90% of current (for p-machines)

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS m
N, TNTERNAL TARGETS No ,EXT.TARGETS

No. SEPARATED BEAMS

No. BEAMS SERVED AT SAME TIME

TOTAL POWER USED (AVERAGE) FOR RESEARCH My
No. USER GROUPS: in houde outside

TOTAL RESEARCH STAFF, in house outside
ANN,RESEARCH BUDGET, in house (without sal.)
ANNUAL RESEARCH TIME h

Other Relevant Parameters or Notable Features

#3180 normal quadrupcles. There are 36 matching
quadrupoles of various lengths,

Recent Improvements cr Modifications to Machine
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NAME OF SYNCHROTRON 200/500 GeV Synchrotron

INSIITUTION _ Fepmi Natignal Accelerator. Laboratory

LOCATION Batavia. {11inois _ROSID

PEFSON IN CHARGE (M. Ankenbrandt

DATE: March 28, 1980

DAFA SUPPLIED BY C, D, Moore, 1. Yamanouchi

HISTORY AND STATUS

ACCELERATOR PERFORMANCE

COMSTRUCTION STARTED (date) December I, 1968 (E:r‘é'zll) Z’:ﬁi‘:ﬁi’d

FIRST BEAM OBTAINED, or GOAL (date) March 1, 1072 ENERGY (GeV) 400 500

TOTAL COST OF FACILITY $243 ¥ RESOLUTION AE/E (%)

FUNDED BY USAEC REPET.RATE (pulse/s) 710 178

TOTAL ACCELERATOR STAFF (now) 313 PULSE WIDTE AT PEAK F T sec

ANM.OPERAT.BUDGET  $6.15 M (without salaries) DUTY FACTOR, macroscop. (%) 57 T

ANM,OPERATING TIME 6227 h > P

"BEAM ON" HEP ™73 % OF SCREDULED TIHE TNTERNAL BEAM Egi:g;‘;g‘lse) 2 x %gij 2. /%103
11,7 Trem-my ad

ACCELERATOR PARAMETERS EMITTANCE® AT PEAK

Goneral OTHER DATA

ACCELERATED PARTICLES Protons SECONDARY BEAMS

ENERCY 200 ~ 500 GeV )

RING DIAM. 000 m; TURNEL SECT. (W) 3 08w 234t cﬁnagfjf g‘glse Homentum “'r“ge No.of Bbea‘“s

ALLIUNE.. ~=:0ox 2.441 20 - 400 GeV

Injector Ke

TYPE 8 GeV Booster n Z 2 x 106 BZ00F

QUTPUT (max) 300 mA at 8 haV MeV o= 40 ~ 300 GeV/c 1

EMITTANCE# 6.6 Tem-mrad v 10 - 300 GeV/c 1({targ. system)

INJECTION PERIOD Thirteen 1.6Busec pulses in .8 sec 5= 300 GeV7¢ 1 2 x 100

INFLECTOR TYPE — ETectromagnetic " - 272 heV/c 1 1. 5100y B2gh *

Magnet Syatem i - ev/c Z . 5 200"

FOCUSING TYPE AG FIELD INDEX, n=_sep fn ux per

FOCUSING ORDER (QfOBBBR(JOBBBB (FODOD) RESEARCH PROGRAMME proton )

BETATRON FREQ. v v, 10.4 TOTAL EXPERIMENTAL AREAS 10,500 n

No. MAGNETS 774  LENGTH (ea) 6.1 No. INTERNAL TARGETS | No.EXT.TARGETS 9

BENDING FIELD at inj, .0396 T: at max 2,270
No. QUADS 240 LENGTH (ea) 2.

m
T
T
GRAD, at inj. T/m; at max T/m
m
™
s

No. SHORT STRAIGHT SECT, LENGTH 3
No. LONG STRAIGHT SECT. ~ §  LENGTH (). 834
RISE TIME 2.5  s; FLAT-TOP TIME 1

POWER INPUT PEAK 96 MW; MEAN_ 39 § My
Acceleration Syetem

No. CAVITIES 18 LENGTH (e2) 1.8 m
HARMONTC NUMBER 1113

RF RANGE 52,813 to 53.10% MHz
ENERGY GATN 3700 keV/turn

RADIATION LOSS

L0006 keV/turn
RF FOWER INPUT PEAK 1800 ™ RW; MEAN 800 kW

Vacuum System

MATERIAL OF VAC.CHAMBER Stainless steel

50.8 x 1I0T.% it
4 x 10-8 torr

APERTURE OF VAC.CHAMBER
AVERAGE PRESSURE
PUMPS (No., type, speed)

850 triode Ton pump, a0%/sec

37, diede fon pump, 6(0L/sec

Extraction System

TYPE i) Resonant with F48 septum
ii) [ W b T T
iii) Fast kicked with CHT Kicker
LENGTH OF SPILL 1) T 7§ T
i.i.) 1} to LE3 l-lB
iii) 20 ms to 20 18

Published Articles Deseribing Machine

*Emittance = Area xBy at 907 of current (for p-machines)

No. SEPARATED BEAMS ~

No, BEAMS SERVED AT SAME TIME 12 max

TOTAL POWER USED (AVERAGE) FOR RESEARCH __ 20 MW
No, USER GROUPS: 135 Total

TOTAL RESEARCH STAFF, in house 10§ outside 744
ANN,RESEARCH BUDGET, in house $1 M (without sal,)
ANNUAL RESEARCH TIME 5166 scheduled h

Other Relevant Parameters or Notable Features

*
GeV/c

Racent Improvements or Modifications to Machine



NAME OF SYNCHROTRON

Fepmilab 8-GeV Booster

- 20 -

INJECTOR FOR Fermilabh 400-GeV Synchrotron

LOCATTOY Batavia, L1linois 60510

PERSOIN IN CHARGE C. W. Owen

DATY:3]1 March 80

paTA SUPLIED BY B. C. Brown, J. R. Lackey, C. W. Owen

HISTORY AND STATUS

ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) 1969 N°é‘“3i Maximun

FIRST BEAM OBTAINED, or GOAL (datey 1971 PNERGY (Gov (or Goal) achieved

TOTAL C0ST OF FACILITY $17,000,000 (Gev) g £Q

FUNDED BY  USAEC RESOLUTION AE/E (%) 0.1

TOTAL ACCRTERATOR STAFT (aow) Pari of TNAL Accel, Dy — rul.TATE (pulse/s) L2

ANN. OPERAT . BUDGET (without salaries) : L, —LaBlls

) DUTY FACTOR, macroscopic (Z)

ANN. OPERATING TIME 4800 h INTERNAL BEAM ( Joulse) :

"REAM OR" 96 7 OF SCHEDULED TIME part/pulse 3.0x1012/p
(part/s) 4, 5x1013/¢

ACCELERATOR PARAMETER BEAM EMITTANCE* {(Tmm-mrad}

Ggfzezl;al ARR 5 BEAM LINES TO 1 Beam Line to Fermilab 400 GeV PS

ACCELERATED PARTICLES Protons QOTHER DATA

ENERGY 8 GeV GeV

T8H.,

RING DIAM._ 151 m; TUNNEL SECT.(WxH) 3 2.4 m Other Relevant Parameters or Notable Features

Injector

TYPE Linac (Negative lons)

OUTEUT (max) 46 mh at 201 MeV

EMITTANCE* 3.8 (ay 35 mA) frmm-mrad

INJECTION PERIOD 7 8ye/tyrnM8s OF_1 ro 20 turns
INFLECTOR TYPE Injection w/orbif bump & Stripper foil (Charge Exchange Injection)

Magnet System Alternating

FOCUSTNG TYPE Gradient

FOCUSING ORDER FOFDOOD

FIELD INDEX, n=

BETATRON FREQ. V_

6.72 6. /8

TENT CONENT

No. MAGNETS 96 m

BENDING FIELD at inj, U.04%0 T; at max,67 T

No. QUADS LENGTH (ea m

GRAD. at inj. T/m; at max m

No. SHORT STRAIGHT SECT. 24 LENGTH 1.2 m

No. LONG STRAIGHT SECT. 24 LENGTH 6 m

RISE TIME 53 FLAT-TOP TIME s+Biased 15 Hertz sinusoid

POWER INPUT PEAX 1.8 MW; MEAN 1.3 MW Recent Impr’oveme&ii‘sveorrs J{Uod’.',f‘w 1%1,]:0&3 xochﬂg% e rien jection

Acceleration System

No. CAVITIES 18

HARMORIC NUMBER g4

~R¥, Extractlon, & Magnet Power Supply

LENGTH (ea) 2.4 B (140°FElectyrical) Upgrade for 10 GeV operation

- (Vertical} Bunch te Bunch Super Dampers

RF RANGE 1p to 5o g MHz -Improved Low Level R¥ System
ENERGY GAIN __ 800 (peak) keV/turn
RADIATION LOSS keV/turn
RF POWER INPUT PEAK ~1g00 WW; MEAN ~ 500 kW

Vacuum Syatem

during accelerating cycles.

MATERIAL OF VAC,CHAMBER Epoxy imprepnated, laminated steel mapnets in stainless steel envelope.
APERTURE OF VAC,CHAMBER (chamber encloses magnets)mm

AVERAGE PRESSURE 531077 torr

PUMPS (no., type, speed) 60, fon pumps, 600 litex/sec

plus roughing system in the synchrotron proper.

Extraction System
TYPE Single turn, fast kicker and magnetic septum

LENGTH OF SPILL 1.6 ] i us

Published Articles Describing Machine
Reviews

B. C. Brown and C. Hojvat, Fermilab Meme FN-317 or Proceedings of the Kaon Factory Workshop,
Ed, M. K. Craddeck TRIUMF TRI-79-1, p. 178.

E. L. Hubbard, Ed., Fermilab Memo TM-405 {(unpublished).

Artictes in Proceedings of Particle Accelerator Conference

IEEE Trans. on Nuclear Science for associate years.

N§-26(1979) 3149, 3173, 3337, 3373, 3586, 3953, 3974, 4009, 4061, 4111.
NS-24(1975) 1263, 1282, 1423, 1449, 1455, 156%, 1698, 1768, 1770, 1830.
Ng-22(1975) 1234, 1283, 1242, 1458, 1897, 1900, 1904.

N5-20(2973) 351, 409, 404, 570, 863.

NS-18(1971) 244, 246, 426, 427, 654, 978, 979, 989, 9%1.

NS-16(1969) p. 510, 969.

=2~ B i e Bce)

*Emittance = Area x8y at 90Z current
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BAZE OF LINAC Fermilab 200-MeV Proton Linac

INJECTOR FOR __ B-GeV Boosber Semchrotron

LOSATTION Batavia, Illinois

PERSON IN CHAREE C. D. Curtis

DATE:Maxch 31, 1980

DATA SUPPLIED BY (. D. Curtis

HISTORY AND STATUS

COBSTRUCTION STARTED (date) December, 1968

FIRST BEAM OBTAINED, or GOAL (date} Nov. 30, 1970
TOTAL COST OF FACILITY $12.7M

FUNDED BY USARC

TOFAL ACCELERATOR STAFF (now)8 (part of Accel. Div.)
ANTS.OPERAT, BUDGET $650K (without salariesy
ANH. OPERATING TIME 7500 h
"BEAM OR" g7

% OF SCHEDULED TIME

ACCELERATOR PARAMETERS
Physteal Dimensions

TOTAL LENGTH 144.8 m; Ne. TANKS ¢
TANK DIAM.0. 84~094m; No, DRIFT TUBES 286
DRIFT TUBE LENGTHS 4 7-446 ) mm

DRYFT TUBE DIAMETERS 180160 mm
GAP/CELL LENGTH 0.21-0.47
APERTURE DIAM, 20 mm to 40 [

Ion Source
TYPE _ Magnetron U~ Source

OUTPUT 50 mA at 18 keV
EMLTTANCE* nm-mrad
Injector

TYPE Cockeroft-Walton

OUTPUTS) {noymal) 25-75 mA at 750 keV
EMITTANCE* 0.8 x 1.5 rmm—my ad
Bunchers

TYPE Single gap reentrant ecavity

MODULATION ~ 25 keV, DRIFT £ 750 mm atpp), 25MHz

keV, DRIFT £ mn at MHz
Acceleration System
RF FREQ._201.25 MHz
FLELD MODE TMO1Q Q  50-60 x 103
EQUIL.PHASE 32 O, ACOEL.RATE 1.4 MeV/m

REPETITION RATE 15

DUTY FACTOR 0.2 % (BRF); to 0.1 7 (Beam)
PULSE LENGTH 350 Us (RF); o 60 s (Beam)
EFFECTTVE SHUNT RESIST, 27-15 M2 /m
FILLING TIME 33206  (70-160) 18
RF POWER INPUT PEAK__ 35 MW; MEAN 0075 MW

Focusing Systen

No. QUADS 295 TYPEp”lS@d Mag. ORDER wsng
GRADIENTS 79 to 7 TTm
OTHER

Vacuwn System
MATERTAL CHAMBER copper-clad steel

AVERAGE PRESSURE 5 y 10-8 tory
PUMPS (No., Type, Speed)

52 1000-%/sec Ton Pumps

Published Articles Describing Machine
Particle Acceleraters 1, 51{1970).

ACCELERATOR PERFORMANCE

Normal Maximum
(oy Goal) achieved
QUTPUT ENERGY {(MeV) 201
ENERGY SPREAD AE/E (#)** (.35
CURRENT (mA) 35 46
EMLTTANCE* 4 {at 35 mA) {mm-mrad)

gther Relevant Parameters or Notable Features

**Energy spread adjustable to optimize performance
¢f a three~cell debuncher, which reduces the
energy spread at the input of the booster syn—
chrotreon.

The linac now delivers only H™ beam, which is
time shared between high energy physics, cooling
ring experiments and neutron cancer therapy.

Recent Improvements or Modifications to Machine

The major modification in the last few years
involved the switeh over in March, 1978, to a neg-
ative ion source for routine operation te provide
multiturn injection into the booster wila a carbon
stripping feill,

In the peried from 1975 to 1978, high current
ducplasmatron sources were used to provide short
linac beamn pulses of 150 to 300 mA for single-turn
injection into the booster.

1968 Linear Accelerator Conf. Proceedings, BNL 50120,

1970 Linear Accelerator Conf. Proceedings

1972 Linear Accelerator Conf. Proceedings, LA 5115.

1576 Linear Accelerator Conf. Proceedings, ALECL 5677
Proceedings of the Fourth All-Unijon Nat. Cenf. on Part. Accelerators, Vol. I, p. 136 (Moscow, 1974).

IEEE Tranmsactions on Nuclear Science, NS-18, No.
IEEE Transactions on Nuclear Science, NS-26, No.
IEEE Transactions on Nuclear Science, N$-26, HNo.

*Emit tance = Area xBY at 90% current

3, 517(1971).
3, 3760(1979).
3, 4120(1979),
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NAME ©OF SYNCHROTRON Bevatron

INSTL TITION

fawrence Lerkeley Laboratory, Unlversity of California

LOCAT 1o Terkeley, Callfornia, USA

PERSCON N CHARGE Hethann A. Grunder

DATE: March 20, 1980

DATA SUPPLIED BY Rernneth C. Crébbid

HISTORY AND STATUS

ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) 1949 (ggr’giil) ﬁzﬁﬁ‘z 1
géﬁg gggﬁf gﬁiﬁ?i;&” Gogiabfd“e) Feb. 1954 ENERGY (GeV) 5.4 = 6.1 6.2 (2.75 anu)
FUNDED BY DOE RESOLUTION AE/E (%) 0.02 .03
TOTAL ACCELERATOR STAFY (nmow) 183 FIE REPET.RATE (pulse/s) e g; 9.23
ANN. OPERAT, BUDGET $1.937M Twithout malaries) PULSE WIDTH AT PEAK E (2.580 At 5.4 Gev
ANN, OPERATING TIME 4288 h DUTY FACTOR, macroscop,(Z) 23 "
"REAM ON" IA ¥ OF SCHEDULED TiNE INTERNAL BEAM (part/pulse} & x 10 b x 10
(part/s) .75 x X

ACCEL ERATOR PARAMETERS EMITTANCE* AT PEAK E__ 2500 rada Mom-ar ad
General OTHER DATA
ACCELERATED PARTICLES p through Te External
ENERGY 6.7 p 2.757am Gev iﬁﬁ?@ﬁ?ﬁx 3§i2itum range No.of bea Other Inf

" rfic . ms er Inform.
RII?G DIAM. 38,23 m; TUNNEL SECT.(WxH) —— X w-- W o 7 - 9.1 GeV/e 4.5 x .10 p/s
Injector wx 1 7 - 7.1 3.8 x 10L0
TYPE _ Linac (3 available) ‘e 1.4 = 7.3 8.0 x 10°
OUTPUT (max)__ 75 mA at_ 19_2p MeV Tic 4,2 - 42.6 4.0 x 10°
EMITTANCE* 1.3 : 1.8Y Tmm-mr ad Ty 4,9 - 69,7 5 x 10°
INJECTION PERIOD _go0 us, or 300 turns 1t 5.6 = 56.8 5 % 10°
INFLECIOR TYPE 3 pagnet achromatic + elec, static Egm 7.0 - 71.0 5 x 10°
Magnet System Ax 14.0 - 127.7 107
FOCUSING TYPE weak FIELD INDEX, n= 0.67 RSEGSFE?\RCH P]I-QQO'G?IA;‘IM:%SS‘& ~ 1.5 % 10°
FOCUSING ORDER —== 2
BETATRON FREQ. v,  0.647 V. 0.922 TOTAL EXPERIMENTAL AREAS ~ 7000 m
No. MAGNETS ® 144 LENGTH (ea) 0.60 w No. INTERNAL TARGETS 0O No.EXT.TARGETS 7
BENDING FIELD at inj.( p4nq Ti at max 1,53 T No. SEPARATED BEAMS
No. QUADS 0 LENGTH (ea) —— n No., BEAMS SERVED AT SAME TIME
GRAD, at in}j. ——— T/m; at max —— T/m TOTAL POWER USED (AVERAGE) FOR RESEARCH MW
No. SHORT STRAIGHT SECL. 4  LENGTH _ 6.1 1 No, USER GROUPS: in house outside
No, LONG STRAIGHT SECT, .- LENGTH - m TOTAL RESEARCH $TAFF, in house outside
RISE TIME 1.7 s; FLAT-TOP TIME (.3 - 2 g ANN,RESEARCH BUDGET, in house (without sal.)
POWER INPUT PEAK 121 MiW; MEAN 6.0 MW ANNUAL RESEARCH TTME h
gﬁ?eéi$i$;gg Syftfg vap) LENGTH (ea) 2.79 Other Relevant Parameters or Notable Features
HARMONIC NUMBER 1 *% Three injector systems. See appropriate one for
RF RANGE 10,497 (0.252) to 2,47 (2.41) ¥Milz more detalls.
ENERGY GAIN 1.5 (0.75) keV/turn The Bevalac operates about 50% of the time for
RADIATION LOSS __ v keV/turn the Biomedical program. In the Biomedical program,
R¥ POWER INPUT PEAK__ 72 kW; MEAN  ——- kW four eight-hour-shifts per-week are devoted to pre-

Vacuum System [] values for L amu others for Protons

MATERIAL OF VAC,CHAMBER
APERTURE OF VAC.CHAMBER

1520 x 300 mm

AVERAGE PRESSURE x 1077 torr

PUMPS (No., tgpe, speed) 2% — 32" oil ¢Iff. pump
0.5 10° &fs 1N ; 071 % I0%%/sec (120X)

Extraction System

TYPE i) 2/3 Ur resonant extraction
ii)
iii)
LENGTH OF SPILL 1) 200 to 2 x 10°% us
‘ii) to us
iii) to 18

Published Articles Deseribing Machine

1) F. G. #. Lothrop, D. M. Evans, Digltal
Control of Bevatron Accel. Cycle, Vol, NS-18
Nuamber 3, June 1971.
D. M. Evans, et al., Bevatron Guide
Field Control, Vol. N§5-18 Number 3,
June 1971.
R. A. Byrns, J. T. Tanabe, The Bevatron
Cryopump, Vol, N5-20 Number 3,
June 1973.
K. C. Crebbin et al, First Phase of Heavy
Ton Acceleration at the Bevatroen, Vol. NS-20
Nuambher 3, June 1973.

*Emittance = Area xfy at 90% of current (for p-machines)

2)

3

4)

clinical cancer therapy treatments.

Recent Improvements or Modifications to Machine
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NAME OF LINAC  SuperHILAC, a heavy lon linac

IRECTOR FOR Bevatron

LOTATION

Lawrence Berkeley Laboratory, Berkeley, Ca. 94720

PERSON IN CHARGE Qermann A. Grunder

DATE: March J7,719BU

DATA SUPPLIED BY Frank Selph

HASTORY AND STATUS

COBSTRUCTION STARTED (date) 1971

FIRST BEAM OBTAINED, or GOAL {date) 1972
TOTAL COST OF FACILITY — —-
FUBDED BY DOE

TOTAL ACCELERATOR STAFY (aow) 50
ANN, OPERAT, BUDGET — {(without salaries)
AMN, OPERATING TIME 5000 h

"BEAM ON" 75 % OF SCHEDULED TIME

ACCELERATOR PARAMETERS
Physical DMmensions

TOTAL LENGTH 73.3 m; Mo. TANKS 8

TANK DIAM. '3.05 m; No. DRIFT TUBES 214

DRIFT TUBE LENGTHS 49 to 385 ] sl

DRIFT TUBE DIAMETERS 254 vo 172 mn

GAP/CELL LENGTH 0.26 to (.32

APERTURE DIAM. 12 s to 42 mm

Ton Source

TYPE PIG

QUTPUT  ——m mA at g keV

EMITTANCE* 0.3 Tmm-mrad

Injector

TYPE 2.5 MV press. C.W,/750 kV C.W.

OUTPUT ——— mA at ——= ] keV

EMITTANCE® 0.45/1.0 Tmm~mrad

Buncherg

TYPE :

MODULATION keV, DRIFT 2 &m at Mz
keV, DRIFT £ om at MHz

Acceleration System

RF FREQ. 70 MHz

FI£LD MODE G 100,000 .

EQUIL.PRASE__ g ©, ACCEL.BATE 1,35 'Y/  MeV/m

REPETITION RATE 36 HE

DUTY FACTOR 13 — 33% (RF): 10 - 30 % (Beam)

PULSE LENGTH _— us (RF); s (Beam)
EFFECTIVE SHUNT RESIST. M /m
FILLING TIME 500 s

R¥ POWER INPUT PEAK 3 - 7.5 MW; MEAN 1.0 - 2,5 Mw

2700 - 8100
22

Focusing System

No. QUADS__ 209 TYPE p,C. ORDER NSNS poststripper
GRADYENTS 1,45 vo 0,13 to T/m
OTHER 6 pulsed gquads for timesharing

Vacuwn System
MATERTAL CHAMBER copper plated steel
AVERAGE PRESSURE 2 x 10~7 torr
PUMPS (No., Type, Speed) cryoline at Z09K
and Titanium sublimation pumps

Publighed Articles Deseribing Machine

1. H. Grunder and ¥. Selph, The Status of the Super~
HILAC, Proc. of the 1976 Proton linear Accelera-—
tor Conference, Chalk River, 1976, pp 54-61
(AECL-5677) .

2. J. Barale, et al, Performance of the Bevalac,
IEEE Trans. on Nucl. Sed., pp 1672~-1674, 1975.

(1) 4 = charge state of ion

*Emittance = Area xBy at 90% current

NSNS Prestripper

ACCELERATOR PERFORMANCE

Normal Maximum
: {or Goal) achieved
OUTPUT ENERGY (MeV/ amu) 2.5 ~ 8.5 2.5 - B.5
ENERGY SPREAD AR/ (Z) 0.5 0.3
CURRENT XM #%
EMITTANCE* 1.3 {mmm~mrad)

Other Relevant Parameters or Notable Features

ad SuperHILAC Bevatron/Bevalac

Ave, Intensity at¥ Ave. Intensity
ion post—stripper exit Ion on target

(particle amperes) (particles/pulse)

Lithiwm 6 0.4 puA Protons 1xio!!

Carbon 12 8 puHA Alphas 1x10%°

Oxygen 16 3 pHA Carbon 5x10°

Neon 20 7 plA Nitrogen 5x10°

Argon 40 2 pua Oxygen 5x10%

Calcium 48 0.2 plA Neon 3x10°%

Iron 56 0.2 pua Argon 3x10°

Krypton 86 0.1 pua Caleium-48  1x107

Niobium 93 30 poA Iron 1x10°

Xenon 136 30 pnA

Holmium 165 0.5 pnA

Lead 208 0.2 pna

The SuperHILAC is capable of accelerating beams

of heavy ions from Helium (mass 4) through

Uranium (mass 238). Injection to the Bevatron

at present is limited to Iron {mass 56). With
modifications to be completed in 1982, all ions

up to mass 238 will be accelerated in the Bevatron.

Timeshare operation, initiated in April 1975, allows
a different ion from each injector to be accelerated
through the linac on a pulse-by-pulse basis and at
the end of the machine to be switched into the
appropriate beam line. A typical operation is the
delivery and 1 pulse per second of Neon to the
Bevalac transfer line along with 35 pulses per
second of Xenon to a SuperHILAC experiment. A
sophistricated computer control system is used to
switch the necessary rf and magnet parameters on a
pulse~-by-pulse basils.
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NAME OF LINAC 50
INJECTOR FOR  Bevatron
LOCATTON LRI Univ. of Calif.

PERSON 1¥ CHARGE Hermann A. Grunder

DATE: 20, March 1980

DATA SUFPLIED BY John Staples

HISTORY AND STATUS

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, or GOAL (date) e
TOTAL COST OF FACILITY
FUNDED BY

TOTAL ACCELERATOR STAFF (now) ———wwwm
ANN.COPERAT, BUDGET
ANN, OPERATING TIME
"BEAM ONU

ACCELERATOR PARAMETERS

Phystcal Dimensions

TOTAL LENGTH 33 m3; No. TANKS 1

TANK DIAM. 0.97 m} No. DRIFT TUBES 124

DRIFT TUBE LENGTHS 49.1 to 354.6 ) T
DRIFT TURBE DIAMETERS 250.2 to 147.1 mm
GAP/CELL LENGTH 0.231 to 0.249

APERTURE DIAM. 19.0 mm te  31.7 T

Ton Sotiree

TYPE Von Ardenne duc plasmatron

OUTPUT . 200 wmA at 20 kaV
EMITTANCE* ' Tom-mrad

Injeator

TYPE Cockroft-Walton
QUTPUT 180
EMITTANCE* 25,5

Bunchers

TYPE gingle gap

MODULATION 27 keV, DREIFT % L350
keV, DRIFT &

Acceleration System
RF FREQ. 201.6 MHz
FIELD MODE TM - 010 Q 60,000

mA at 750 keV
Tmm-mead

mm at201.6 MHz
mn at MHz

EQUIL.PHASE 26 O, ACCEL.RATE 2.0 MeV/m
REPETITION RATE 2/3

DUTY FACTOR 0.16 7 (RF); 0.12 % (Beam)
PULSE LENGTH 800 us (RF}; 600 1is {Beam)
EFFECTIVE SHUNT RESIST. 39 M2/ m
FILLING TIME 150 us

RF POWER INPUT PEAK El MW; MEAN C.01LL MW

Focusing System

No, QUADS 124 TYPE magnetic ORDER  + 4+ ~ -~
GRADIENTS 45 to 9.1 T/m
OTHER

Vacuum System

MATERIAL CHAMBER Copper Clad Steel

AVERAGE PRESSURE 2 x 1077 torr

PUMPS (No., Type, Spead) 7 - vac ion 1200 £/S

1 - 10! Hg pP 800 &/sec (backup)

Publighed Artieles Deseribing Machine
1. D. Bredzik, et al, The 50 MeV Bevatron
Injection Linac, Vol. N3-20, Number 3,
June 1973, pp 923-927

*Emittance = Area xfy at 907 current

ACCELERATOR PERFORMANCE

Normal Maximum

{or Goal} achieved
OUTPUT ENERGY {(MeV) 50.8
ENERCY SPREAD AE/E (%) u.s
CURRENT {(mA) 30

EMITTANCE* 20 (mmm-mrad)

other Relevant Parameters or Notable Features

Recent Improvementg or Modifications to Machine
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NAME OF LINAC 20

INJECIOR FOR Bevatron

LOCATION LBL University of Calif,

PERSON TN CHARGE Hermann A. Grunder

DATE: 20, March 1980

DATA SUPPLIED BY Kenneth C. Crebbin

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1961

YIRST BEAM OBTAINED, or GOAL (datey 1962

TOTAL COST OF FACILITY —

FUNDED BY DOE

TOTAL ACCELERATOR STATF (now)

ANN. OPERAT. BUDGET e (without salaries)
ANN, OPERATING TIME e h
"BEAM ON" % OF SCHEDULED TIME

ACCELERATOR PARAMETERS

Physical Dimensions

TOTAL LENGTH 11 m; No. TANKS 1

TANK. DIAM. 1 m; No. DRIFT TUBES 75

DRIFT TUBE LENGTHS 25 - 225 ) o
DRIFT TUBE DIAMETERS 200 ~ 220 s
GAP/ CELL LENGTH 0.23

APERTIURE DIAM. 12.5 mm to 32.7 mm

Ton Scurce *see below for heavy ion source

TYPE _ Von Ardenne duo plasmatron

ouTrytT 150 mA at 60 keV

EMITTANCE* e o nom-mrad

Injector

TYPE Cockroft-Walton

OUTPUT 100 mA at 480 ’ keV

EMITTANCE* 1.3V, 1.BH Tom-mrad

Bunchers

TYPE Slogle—cavity re~enfrant

MODULATION _1g _ keV, DRIFT L_jpo0  mm atigg, 3 MHz
keV, DRIFT £ mn at MHz

Accelevation System

RF FREQ. 199.3 Mz

FIELD MODE T M - 010 Q_ 70,000

EQUIL.PHASE 26 O, ACCEL,RATE 2 {0.5) MeV /m

REPETITION RATE 2/8

DUTY FACTOR Q.16 7 (RF); 0.12 %7 (Beam)

PULSE LENGTH _g00 wus (RF); _ 00 Us {(Beam)

EFFECTIVE SHUNT RESIST. 2 Mi2/m

FILLING TIME 260 HE

RF POWER INPUT PEAK 2.5 MW, MEAN 0.005 Jut)

Foeusing System

No. QUADS 75 TYPE magnet ORDER  CcopD

GRADIENTS to 200 T/m

OTHER

Vaocwum System
MATERIAL CHAMBER Copper clad steel

AVERAGE PRESSURE 2 % 10~7 torr
PUMPS (No., Type, Speed) 3 — vac jon 1200 £/S

welch turbine - 1500 £/S (startup pump)

Published Articles Describing Machine

1. R. W. Allison, et al, Rev. Sci. Instr.
32, 1331 (1961).

2, R. W. Allison et al, Measurements of
The Linear-Accelerator Exit Beam of
the Bevatron Injector, UCRL-17001 {1966),
Proc. 1966 Linear Accel. Conf., Los
Alamos,

*Emittance = Area xBy at 90% current

ACCELERATOR PERFORMANCE

Normal Maximum
{or Goal) achieved
OUTPUT ENERGY (MeV) 19.0 19.27 (4.8/amu)
ENERGY SPREAD AE/E (%) 1.5 1 ¢(.8)
CURRENT (m&) 50 40 (&)
EMITTANCE* {.115) (mmm-mrad)

{*) Heavy Ion Operation PIG Source
gther Relevant Parameters or Notable Features

Provides heavy-ion acceleration in the

2 BA mode.

Cavity is pre-pulse excited and driven with
ten main oscillators.

IoN OUTPUT  EXIT OF C-
Ht 10 Ma 480 kv
28+ 8 253
4 He 2 + 1.5 251
12 C 4 + 0.1 376
L4 N5+ 0.04 350
16 05 + 0.05 402
20 Ne 6 + 0.0001 418

Recent Improvements or Modifications to Machine
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NAME OF SYNCHROTRON 76 GeVv proton synchuotron

INST IWTION Institute for High Energy Poysics

1OCATION Serpukhov, MOSGOW L8101, USoH
PERSOI IN CHARGE Yu.M,AQo DATE:Aprii 15, 1980
DATA. SUPPLIED BY I, A, Myae
HISTOCRY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) <19&% N°r‘ga11 Mai?“‘“m
FIRST BEAM OBTAINED, or GOAL (date)  TUGY ENERGY (GeV) (0';0 oal) ?“6 feved
TOTAL COST OF FACILITY e 4
FUNDEL BY RESOLUTION AE/R (%) 1,8
TOTAL ACCELERATOR STAFF (aow) ?ﬁii‘i'ﬁﬁﬁﬂ(ﬁlgﬁﬁ)n
ANN, OPERAT. BUDGET {(without salaries}
ANN. OPERATING TTME &S00 h DUTY FACTOR, macroscop.{Z) Zo S ano
BEAM ON" §% 7 OF SCHEDULED TIME INTERNAL BEAM (part/pulse) H.o-1U7% 2.2 * AU 7"
i (part/s)
General OTHER DATA
TERATE ICLE rotons

eroy TER ZARTIGLES v = SECONDARY BEAMS

~ - Particle Momentum range No.of beams Other Inform.
RING DTAM, 472 m; TUNNEL SECT.(W<H). 6 % 8 m hadrens 20-65 GeV/e 3 at 90 eV
Injector Negaoive 20-o0 WEv/e ] BE 0 REY
TYPE __ Linac ae — 1
OUTPUT (max) 20 mA at 100 MeV P = Bv/cC 2
EMITTANCEX 70 mmmrad  NeGtral < 70 Gev/c 7
INJECTION PERIOD 60 us, or 5 " furns ot + 10-50 GaV/c 2 saparatad
INFLECTOR TYPE electrostatic A < L) 4 wide hand
Magnet System
§gg§giﬂg gigg——““‘fFOIKfE TELD INDEX, o= RESEARCH PROGRAMME
BETATRON FREQ. V.~ Je85 VoG B5 TOTAL EXPERIMENTAL AREAS 17500 m°
No. MAGNETS 120" LENGTH' (ea) m No. INTERNAL TARGETS o . EXT, TARGELS
BENDING FINLD at in) 0.0076 T; at max " T Fo. SEPARATED BEAMS 2
Ho, QUADS LENGTH (ea) m No. BEAMS SERVED AT SANME TIME [
GRAD. at Ing, T/m; at max T/m TOTAL POWER USED (AVERAGE) FOR RESEARCH W
No. SHORT STRATGHT SECT. %) LENGTH C.02 No. USER GROUPS: im house outside

m
No. LONG STRAYGHT SECT. LENGTH .87 m
RISE TIME 2.5  s; FLAT-TOF TIME 5 s
POWER INPUT PEAK 100 MW; MEAN MW

Acceleration Sygtem

No, CAVITIES 49 LENGTH (ea) n
HARMONIC NUMBER U
RF RANGE 2.0 to Ol MHz
ENERGY GAIN 180 keV/turn
RADIATION LOSS keV/turn
RF POWER INPUT PEAK <<V  kW; MEAR TeW
Vacum System
MATERIAL OF VAC.CHAMBER stainless stees
APERTURE OF VAC.CHAMBER 170 x 115 mm
AVERAGE PRESSURE :7-118“'/ torr
PUMPS (No. speed "
(No., gx; 3 3 p )
Extraction Syetem
rvpE i) fast
i)Y EIDW
iii) Internal Targeus
LENGTH OF SPILL 1) to TS
ii) to it
iii) "to us

Published Articles Desoribing Machine

*Epittance = Area x8y at 90% of current (for p-machines)

TOTAL RESEARCH STAFF, in house outside
ANN,RESEARCH BUDGET, in house without sal,)
ANNUAL RESEARCH TIME  360u h

Other Relevant Parameters or Notable Features

) Combined functions

3Hf)fﬂlmare are 12 superperiods;
in each superpersod cvhere are 2 long
gtraight sections and % mean straight

sections.

Recent Improvements or Modifications to Machine
5-turn injection (1975)
Slow extraction system (1979)
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NAME OF LINAC M —100

INJECTOR FOR Y -70 proton svn

LOCATION Serpuknov, Proftvino

PERSON IN CHARGE  Teplyakov V.h.

DATE: April 15, T9BC

DATA SUPPLIED BY TeplyakoV Vaeds

HISTORY AND STATUS

CONSTRUCTION STARTED {date) 1961
FIRST BEAM OBTAINED, or GOAL (date)
TOTAL COST OF FACILITY

FUNIED BY

TOTAL ACCELERATOR STAFF (now)

ANK OPERAT. BUDGET (without salaries)
ANN. OPERATING TIME OO0 h

"BEAM ON" more 997 OF SCHEDULED TIME

1967

ACCELERATOR PARAMETERS
Physical Dimensions

TOTAL LENGTH 80 m; No, TANKS %
TANK DIaM._T,5 m; No. DRIFT TUEES 5

DRIFT TUBE LENGTHS 62 + 624 ‘ mm
DRIFT TUBE DIAMETERS 25 + 100 e
GAP /CELL LENGTH s +0,277

APERTURE DIAM. 20 mm to 40 m
Ton Source

TYPE  plasma lon source

ouTPiT ©00 mA at 700 keV
EMITTANCE® 07 Trom-mr ad
Injector

TYPE pulse transformer

OUEPUT 00 mA at 70 keV
EMITTANCEX 4 Tmn-mrad
Bunchers

TYPE one gap cavity

MODULATION Z5,4 keV, DRIFT £ U9% mm at 148, Gz
debunche¥ 1 500 T 1200 kev, DRIFT 8 27800 wm at’TJIB'LEm{z

Acceleration System

RF FREQ. 148,5 MHz
FIELD MODE w00 qQ_ B0000
EQUIL,PHASE o, ACCEL RATE 142 MeV/m

REPETITION RATE = /p -
DUTY FACTCR 3B T0=E (R’F), 7.% A0T" % (Beam)

PULSE LENGTH us (RF); &0 15 {Beam)
EFFECTIVE SHiﬁ% RESIST. 40 MR2/m
FILLING TIME 100 M

RF POWER INPUT PEAK Y4 MW;: MEAN MW

Focusting System

No. Quaps 164  TYPE pulse  ORDER FODO
GRADIENTS 60 to 4 T/m
OTHER

Vacuum System

MATERTAL CHAMBER giae] . copper (tank)
AVERAGE PRESSURE 10— torre
PUMPS (No., Type, Speed) 38T T1TAEEIUn

1000 1/5

Publtshed Articles Describing Machine

*Emit tance = Area xBy at 907 current

ACCELERATOR PERFORMANCE

Normal Maximum
(or Goal) achieved
OUTPUT ENERGY (MeV) 100 100
ENERGY SPREAD AER/E (%)  0,8% Tess < %
CURRENT (ma) 100 170
EMITTANCE* ’ 10 7 {rmm~mrad}

gther Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine



- 28 -

NAME OF SYNCHROTRON /- /0
INSTETUTION TTEE
LOCATION MOSL W
PERSON IN CHARGE 4 L, GOQEL L1 DATE: 05 04. 80
DATA SUPPLIED BY 4. Z. LGOSl
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSFRUCTION STARTED (date) —_ (2?172211) Z‘z:;’;‘:‘:d
PLIST A OUSAINGD, ox GOAL (ESER) ZEEOBET LB pyncr oo PR ¥
: . RESOLUTION AE/E (%) — =
TOTAT. ACCELERATOR STAFF {now) _ —— 7 P pulse/s 28 319
ANN, OPERAT . BUDGET I {without aalaries) PULSE WIDTH AT PEAK I
ANN. OPERATING TIME 5300 h DUTY FACTOR, macroscop. (%) _/5‘ 24
WREAM O™ ips) O SCHPDULED TI INTERNAL BEAM (part/pulse) 4. /0¥ I jo
3 {part/s) L K5 x 107 2.5?‘/0”
EMITTANCE* AT PEAK E — Tum-mrad
ACCELERATOR PARAMETERS OTHER DATA —
Genexal Z
g}cq:gggmmn PM’{TICLES P20L01S - SECOI:&D?RV E[E AMS . ) f
- Particle omentum range No.of beams ther Inform,
RING DIAM. JZ¢{  m; TUNNEL SECT.(WxH) 72 x % m 7 - {=9cev/c 7
Injector . neytzal 4
TYPR Linge At 4 jzed
OUTPUT (max} 200 mA at___ 28 ¥ MeV atdi e £ §eev/e 2 Soporated
EMITTARCE* T rmm-mr ad o7 £=205220mev é; medlical
INJECTION PERIOD g s, or - turns qu Luni
INFLECIOR TYPE et pstatrice .,‘7
Magnet Syetem t 3
FOCUSING TYPE S ZOﬂQ FIELD INDEX, n= o0
FOCUSING ORDER FODO _— RESEARCH PROGRAMME )
BETATRON FREQ. v~ J'F Vo G TOTAL EXPERIMENTAL AREAS 5000 m
No. MAGNETS F6 LENGTH (ea) ™ No. INTERNAL TARGETS 5_; No EXT.TARGETS &
BENDING FIELD at inj.0) d849 T at max T No. SEPARATED BEAMS
No. QUADS 2] LENGTH (ea) = m No. BEAMS SERVED AT SAME TIME GIUE
GRAD. at in). T/m; at max T/m TOTAL POWER USED (AVERAGE) FOR RESEARCH 3 M
Fo. SHORT STRATGHT SECT. K¢ LENGTH (). 34 m No, USER GROUPS: in house /2 outside 2
No. LONG STRALGHT SECT. /&  LENGTH R m TOTAL RESEARCE STAFF, in hotuse — outside ~—
RISE TIME ( H&  s; FLAT-TOP TIMK 7.5 5 ANN.RESEARCH BUDGET, in house ~~=  “{without sal.)
POWER INPUT PEAX_ /& ()  MW; MBAN 4,6 MW ANNUAL RESEARCH TIME 3870 h

Acceleration System
No, CAVITIES

LENGTH (ea) i6' m

HARMONIC NOMBER 17

R¥ RANGE 7 1 to MH2
ENERGY GAIN i /5 keV/turn
RADTATION LOSS e keV/turn

RF POWER INPUT PEAX /2 xkt/ kW; MEAN A X ¥ W

Vacuum System .
MATERTAL OF VAC.CHAMBER SZ Q/1fe88 steef

APERTURE OF VAC.CHAMBER /70 X80 ' ™m
AVERAGE PRESSURE /1078 torr
PUMPS (No., type, speed) 60 NIz d 7, 250 45

Extraction System

TYPE 1) Tpteqnal. 1Qigels |, sfow

LY Thnieenalé 1ta%gets. 4ast
iii) 7
LENGTH OF SPILL IY W@ rmsec Lo s
ii) £ migec £o Hs
iii) to s

Published Articles Deseribing Machine

p Coodwgenue o xoge pndom HO
HPOmOHHOM cunxpompone HIIP.
HH Anekceel w gp. ¥ Beecowdnoe
cofecqarnue ho yeropumeniM 30pa-
eepsbIX 2aCmuy . 1976, DyHa .

2) On_ Cogroction of Montinear Effecls
tn Cizcublor Aeoeleralors.

A.F Bolshawov el af. X Inteynalignal

Conferzence om High Enetyy, éﬁ%"‘fﬁ f;zacz: aLs:

*Emittance = Area xfBy at 90% of current (for p-machines)

Other Relevant Parameters or Notable Features

Recent Improvemente or Modifications to Machine
Reconsteuction  feom 7 10 10 geu
Inteoduction of Eong steaight sections.
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NAME OF LINAC Img
TNJECIOR FOR 10 GeV P8
LOCATION ITEP, Moscow

PERSON IN CHARGE I.M.Eapchinskii

DATE: March, T980

DATA SUPPLIED BY W,V.LBZarTev

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1962
FIRST BEAM OBTAINED, or GOAT, (date)
TOTAL COST OF FACILITY
FUNDED BY

TOTAL ACCELERATOR STAFF (now)
ANN.CPERAT, RUDGET (without salaries)
ANN, OPERATING TIME 5000 ~ 6000 h
"BEAM ON" 97

1966

% OF SCHEDULED TIME

ACCELERATOR PARAMETERS

Phyaical Dimensions
TOTAL LENGTE 18,4 m; No. TANKS 2
TANK. DIAM., 1. m; No, DRIFT TUBES ~20+35

DRIFT TUBE LENGTHS 137 -313: 196 =~ 374 mm
DRIFT TUBE DIAMETERS 190 - 150; 150 ul
GAP/CELL LENGTH 0.2 ~ 0,3; 0,96 ~ 0,3
APTRTURE DIAM. 20 mm to 25 m

Ion Sourece
TYPE_Cold cathode duoplasmatron

OUTPUT_ 2000 mA at 40 keV

EMITTANCE#® Arm-mrad

Injector

TYPE __ Pulge transformer

OUTPUT 800 mh at 700 keV

EMITTANCE* 6 Tmm-mrad

Bunchers

TYPE _ One gzap

MODULATION 30  keV, DRIFT £ =B850 mm atl148,5Miz
keV, DRIFT £ mm at Mz

Acceleration Syetem

RF FREQ. 148,55 MHz

FLIELD MODE Enqp Q = 55000

EQUIL.PHASE 37 0, ACCEL.RATE 1o MeV/m

REPETITION RATE 0.5 -« 2 1/8

DUTY FACTOR 0,06 7 (RM); 0,002 7 (Beam)

PULSE LENGTH 300 s (RF); 5§ ~ 20 ys (Beam)
EFFECTIVE SHUNT RESIST. 5D M2/m

PILLING TIME 150 s
RF POWER INPUT PEAK 1 4 D MW; MFAN __ 0.00% MY

Foeusing System
No. QUADS 18 .44 TYPE d.o. ORDERFOD ; #OFDOD
GRADIENTS 55  to 18 T/m

OTHER fgch drift tube containg 2 lenses of
Vacuwun System opposite signsa
MATERTAL CHAMBER Stginless sheel
AVERAGE PRESSURE 2 . 31079  torr
PUMPS (No., Type, Speed)_ 18 (Ini) + 2 (EJ +

32 {Cav) = 52 NORD=250, 13000 1/8

Published Articles Deseribing Machine

1. Prib. Techn. Exp., No.5, p.9-70, 1967

2., Proc. of the 6th Int., Conf. on High
Energy Accelerators, Cambridge, Mass.,
p.A1_7, A%O&Biv 1967

3. Proc., of the Los-Alamos Linac Conf.,
p.275, 1972

*Emittance = Area xBy at 90% current

ACCELERATOR PERFORMANCE

Normal Maximum
{or Goal) achieved
CUTPUT ENERGY (MeV) 24.5 24,6
ENERGY SPREAD AE/E (%) 0,6 0.4
CURRENT (mA) 150 230
EMITTANCE# 8 (rmm-mrad)

Other Relevant Pavameters or Notable Features

The length of acceleratin§ period is 2,2
in the first cavity andlﬂ in the second
ane,

Pulged gas shutter at ion source exit
reduces gas throughput by factor of 80,

Recent Improvements or Modifications to Machine
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NAME CF SYNCHROTRON synchrophasotron
INST ITUTION Joint Institute for Nuclear Resecarch
LOCATION Dubna, USSR
PERSOX IN CHARGE A.M, Baldin DATE: April 1980
DATA SUPPLIED BY T.N. Semenyushkin
HISTORY AND STATUS ACCELERATOR PERFORMANCE

Normal Maximum
CONSTRUCTION STARTED (date) 1952 \
FIRST BEAM OBTAINED, or GOAL (date) 1957 (or Goal) achieved
TOTAL COST OF FACILITY ENERGY (GeV) 10 19

RESOLUTION AE/E (%) 0,1 10,1
FUNDED BY REPET.RATE (pulse/s) 0.1 N Y N
POTAL ACCELERATOR STAFF (now) PULSE WIDTH ‘;T PEAR I o'f e
ANN, OFERAT . BUDGET (without aalaries) DUTY FACTOR, serosce @ ESU 8 22 8
ANN'OPER‘.“TING TIME__ 4C00~4500 B **) INTERNAL BEAM (part/pslse) Toie 2 ,1012
n 1 i * e |
BEAM ON 9% 7 OF SCHEDULED T1ME (part/s) 5 R ToL
i y s

ACCELERATOR PARAMETERS EMITTANCE* AT PEAK EEX..'?OO Ezaso oy ad
Genexal

ACCELERATED PARTICLES p,d,ol.C,0,Ne
ENERGY 10 GeV 4 GeV/nucleon

GeV

SECONDARY BEAMS

" Particle Momentum range Ne.of beams Other Inform.
RING DIAM. 66!2 m; TUNNEL SECT. (WxH) X o & 5.0 GeV
Injector He. 514 GeV
TYPE __ Alvaresz linag -
OUTPUY (max) 50 mA(p) mh at 20 MeV(p) MeV 1 1= 5 GceV¥
EMITTARCE* 30 Tmm-mrad -

INJECTION PERIOD ~00Q  us, or 7 turns
INFLECTOR TYPE papnet+electrostatic deflector

Magnet Syetem
FOCUSING TYPE
FOCUSING ORDER

FIELD INDEX, n=_ 0,65

weak

BETATRON FREQ. V.. Oaflt V. 0,88

No, MAGNETS 4 gliadr LENGTH' (ea) 44 m
BENDING FIELD at inj. 0,023 T; at max ’]! T
No., QUADS LENGTH {ea) m
GRAD. at inj. T/m; at max T/m
No. SHORT STRAIGHT SECT. LENGTH m
No. LONG STRAIGHT SECT. 4 LENGTH 8 m
RISE 1IME FLAT-TOP TIME (3.5 5

U N
POWER INPUT PEAK 745 MW; MEAN 6 MW
Aecceleration System

No. CAVITIESQ:;E{_;L tube LENGTH (ea) 6.1
HARMONIC NUMBER

RF RANGE 0y 5 to 2.88 MHz
ENERGY GAIN 2.3 i keV/turn
RADIATION LOSS keV/turn
RF POWER INPUT PEAK_ 50) B MRAN 50 ki
Vacuwn System
MATERTAL OF VAC.CHAMBER ctainless gteel
APERTURE OF VAC.CHAMBER _ 2000 ¥ 400 P
AVERAGE PRESSURE 2. 10-0 torr
PUMPS. (No., t speed) 5 i =

e, (i 5508 P8R 0ll vacuun DuIpS

Extraction System

TYPE 1) pesonant slow
i1} “pagonant shork
ili) - 2 .
LENGTH OF SPILL 1) E:,()_']()D to fSOO.’IOJ s
11)70,7.10° t0_1,5:107  us
iii) to us

Published Articles Describing Machine

*Emittance = Area xfy at 90% of current (for p-machines)

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS
No. INTERNAL TARGETS
No. SEPARATED BEAMS

10 000 m
No ,EXT.TARGETS

No. BEAMS SERVED AT SAME TTME

TOTAL POWER USED (AVERAGE) FOR RESEARCH MW
No. USER GROUPS: in houge outside

TOTAL RESEARCH STAFF, in house outside

ANN,RESEARCH BUDGET, in house (without sal.)
ANNUAL RESEARCH TIME h

Other Relevant Parameters or Notable Features

LED)

Internal beam of other particles:

d 4 10'! pare/pulse
2 1010 part/pulse
2 10° part/pulse

Recent Improvements or Modifications to Machine
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NAMEX OF LINAC LU=20

INJECIOR FOR — Synchrophasotron of bhe Joins Institute Tor Nuclears HeSeoroh

LOCATION Dubna, USSR

PERSO! IN CHARGE YU, Beznopikh ' DATE: April 1980
DATA SUPPLIED BY JYu, BezZiopmikh i

HISTORY AND STATUS ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) 1965 Normal Max imum

FIRST BEAM OBTAINED, or GOAL {date) — TIJE (or Goal) achieved
PoTAL COST OF FACILITY OUTPUT ENERGY (MeV) 20 eV

FUNDED BY ENERGY SPREAD AE/E (%) +0,15% with “debuncher
50

TOTAL ACCELERATOR STAFF (now) ggﬁgig céTA) O —
ANN. OPERAT, BUDGET {(without saiaries) frm-mya

ANN, CGPERATING TIME 4500 h

“BEAIM ON" % OF SCHEDULED TIME Other Relevant Parameters or Notable Features

ACCELERATOR PARAMETERS

Physieal Dimensions

TOTAL LENGTH 14,5 m; No. TANKS 1

TANK DIAM. 1.5 m; No. DRIFT TURES ~ 58

DRIFT TURBE LENGTHS 50 = 320 ' mm
DRIFT TUBE DIAMETERS 135 mm 90 mm mm
GAP/CELL LENGTH 0,25

APERTIRE DiaM. 17/ wm to 25 Tm

Ion Source

TYPE ducplasmotron

ouTPUT mA at 40 keV
EMITTANCE* Tomm-mt ad

Injector

TYPE accelerating btube

oUTPUT 250 mh at | BO0 keV.
EMITTANCE* Trn—mrad

Buncherg
TYPE one-gap buncher Recent Improvements or Modifications to Machine
MODULATION keV, DRIFT £ 1200 mm atf04, Tz

keV, DRIFT & mm at MHz

Acce leration System

RF FREQ, 144 .5 Mz
FIELD MODE  Thlug o Q

EQUIL.PHASE_ 30 'O, ACCEL,RATE 14 MeV/m
REPETITION RATE

DUTY FACTOR (.07 T (RFY; 0,005 Z (Beam)
PULSE LENGTH 60O us (RF); 500 us (Beam)
EFFECTIVE SHUNT RESIST. M /m
FILLING TIME 150 1
RF POWER INPUT PEAK_ 5,5 MW; MEAN MW

Focuaing System

No. QUADS 58 TYPE magmetic ORDER FODO
GRADIENTS 50 to 8 T/m
OTHER

Vacuum System
MATERIAL CHAMBER steel
AVERAGE PRESSURE 2 10~0 tory
PUMPS (No,, Type, Speed) ‘12 BA-5 pumps
5000 1/s

Publiehed Articles Deseribing Machine

*Emittance = Area xfY at 907 current
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INSELUTION

University of Bonn, Physical Institute

LOCATION

Nussallee 12, D - 5300 Bonn 1

PERS0N IN CHARGE D.

DATA SUPPLIED BY

HISTORY AND STATUS

CONSTRUCTION STARTED (date)

Husmann DATE: 14.3.1980
D, Husmann
ACCELERATCR PERFORMANCE
A Normal Maximum
April 1965 L
T - n o xGoad 2 achieved
FIRST BEAM OBTAINED, or GOAL (date) March 196% ENERGY (GeV) 0.5 — 2.3 2.5

TOTAL COST OF FACILITY

DM 12.3 x 10

FUNDED BYState of Nordrhein-Westfalen + Fed, Rep,

TOTAL ACCELERATOR STAFF (now) 15

ANN. OPERAT.BUDGET DM 2.5 x 100

(without salaries)

ANN. OPERATING TIME 6000

h

"BEAM ON'" 85

% OF SCHEDULED TTME

ACCELERATOR PARAMETERS
Gengral
ACCELERATED PARTICLES

Electrons

ENERGY

T

GeV

RING DIAM, 22,15 m; TUNNEL SECT.(WxH) 3.5 x 2.2 n

RESOLUTION AE/E (%) 0.
REPET.RATE (pulse/s) 50
1
5

PULSE WIDTH AT PEAK E
DUTY FACTOR, macroscop. (%)
INTERNAL BEAM (part/pulse)

{part/s)
EMITTANCE* AT PEAK E
OTHER DATA

SECONDARY BEAMS

Particle Momentum range MNo.of beams Other Inform.

e 0.6 — 2,3 GeV/c 2
Injector ¥ 0.5 ~ 2.3 GeV 4
TYPE Linac
QUTPUT (max) 500 mA at 21 MeV
EMIT TANCE#* 3 Trm-marad
INJECTION PERIOD 1.0 us, or [i] turns
INFLECIOR TYPE  geptum magnet

Magriet System
FOCUSING TYPE

FOCUSING ORDER  QFDQ

+23.26
FIELD INDEX, n= .09 9§

BETATRON FREQ. ™ v :

No. MAGNETS LENGTH (ea) 4,005 m
BENDING FIELD at ini.0.009 T; at mex 1,69 T
No. QUADS - LENGTH (ea) i
GRAD. at 1inj. T/m; at max T/m
No. SHORT STRAIGHT SECT. 3o LENGTH 1.8 m
No., LORG STRAIGHT SECT. - LENGTH m
RISE TIME g8 g s; FLAT-TOP TIME - ginus 5
POWER INPUT PEAK MW; MEAN 0,55 MW
Aceceleration System

No. CAVITIES 2 {or 1) LENGTE (ea) 0.9 m
HARMONTC NUMBER 116

RF RANGE to 499,67 MHz
ENERGY GAIN max, 500 keV/turn
RADIATION LOSS max. 450 keV/turn
RF POWER INPUT PEAK 80 kW; MEAN 40 kW

Vacuum System
MATERIAL OF VAC,CHAMBER

porcelain and Al,0,

APERTURE OF VAC.CHAMBER

185 x 45 ]

AVERAGE PRESSURE

5 x 10 ° torr

PUMPS (Wo., type, speed)

14 x Vaclon 250 l/aec

Extraction System

TYPE}; resonant #low _extraction
il ;
1ii) .
LENGTH OF SPILL i) te 1000 Us
‘%i) to us
i1ii) to s

Published Avticles Describing Machine

K.4, Althoff et al.

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS 1100 m

No. INTERNAL TARGETS 4 No .EXT.TARGETS
No. SEPARATED BEAMS
No. BEAMS SERVED AT SAME TIME 2

TOTAL POWER USED (AVERAGE) FOR RESEARCH 1.0 W
No. USER GROUPS: in houge 4 outside 2

TOTAL RESEARCH STAFF, in house 50 outside 20
ABN.RESEARCH BUDGET, in house

2 MDM (without sal.}
ANNUAL RESEARCH TIME 5000 h

Other Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine

Debuncher system at Linac

The 2.3 GeV Electron Synchroetren of the University of Bonn,

Nuel, Inatr, a. Meth, 61 {1968), p. 1 - 30

*Emittance = Area xfy at 90Z of current (for p-machines)
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NAME CF SYNCHROTRON DESY

INST EWTTON Deutsches Elektronen-Synchroiron DESY

LOCATION Hamburg, W.Germany

PERSOR IN CHARGE G. Hemmie DATE: 24.3.80
DATA SUPPLIED BY G, Hemmie

HISTORY AND STATUS

CONSTRICTION STARTED (date) 1959

FIRST BEAM OBTAINED, or GOAL (date) 25.2.64

TOTAI~ COST OF FACILITY 110 MDM {orig. consir, cosis)
FUNDED BY_Government of W. Germany and Hamburg

TOTAT. ACCELERATOR STAFF (now) 70

ANN, OPERAT.BUDGET DM 7 Mill, {without salaries)
ANN. OPERATING TIME 7500 h
"BEAM ON" 95 7% OF SCHEDULED TIME

ACCEL.ERATOR PARAMETERS

Generai - 9 4 9
ACCELEMTED PARTICLES e :2,5 % 107, e : 4 % 10 single bunch
ENERGY 7.2 GeV
RING DIAM. TOO.BR m; FUNNEL SECT. (WxH) 8.8 x 37 m

ACCELERATOR PERFORMANCE

Normal Max imum
(or Geal) achieved
ENERGY (GeV) 7.2 7.5
RESGLUTION AE/E (%) 05 03
REPET.RATE (pulse/s) 50 50
PULSE WIDTH AT PRAK E 2 msg 3.1 mgsk

DUTY FACTOR, macroscop, (%) 10 15,4
INTERNAL BEAM (part/pulse)z*mse (4*105e')2*101-“e+

{part/s) #1011 {50 H=) 4%T0T " (2Hz)
EMITTANCE* AT PEAK E ‘ Tmm—mr ad
OTHER DATA

}w**

SECONDARY BEAMS
Particle Momentum range
1. 725

No.of beams Other Inform.

¥ parasltic operation
Injector + synchfofron radiation P4
TYPE € ~Lihac {or e accumylator PIA)* Y Ton 7.5 2 bb-controlled
OUTPUT {max)5 * 107¢ (10 ' e } at_ 55 (450) MeV spillout
EMITTARCE* 1 (0.5) Tom~mr ad
INJECTION PERIOD 1 us, or 1 turns
INFLECTOR TYPE septum + full aperiure Kicker
Magnet System (F) 69.51
FOCUSING TYPE AG FIELD INDEX, n= {D} 70.16
FOCUSING ORDER —FOBS ™ ——— RESEARCH PROGRAMME \
BETATRON FREQ. V,__ 8,290 V., 6.225 TOTAL EXPERIMENTAL AREAS 6400 m
No. MAGRETS 48 LENGTH {ea) 4.15 m No. INTERNAI, TARGETS 4 No .EXT,TARGETS
BENDING FIELD at in3~0058t.047)1‘; at max.77at 7.5 Gevir Ne. SEPARATED BEAMS 3 vy test beams
No. QUADS = LENGTH (ea) ~ mn No. BEAMS SERVED AT SAME TIME
GRAD, at Inj, = T/m; at max = Fm TOTAL POWER USED (AVERAGE) FOR RESEARCH ++17 M
No. SHORT STRAIGHT SECT. 48  LENGTH 2.45 m No. USER GROUPS: in house outside
Mo, LONG STRAIGES‘ SECT. - LENGTE - m TOTAL RESEARCH STA¥F, in house outside
RISE TIME 2 * 10 s; FLAT-TOP TIME 2 ms ANN.RESEARCH BUDGET, in house (without sal.}
POWER INPUT PEAK ~ MW; MEAN 1.7 Mw ANNUAL RESEARCH TIME b

Aceeleration System
No, CAVITIES 15

LENGTH (ea) 90 m
HARMONIC NUMBER 528 —

RF RANGE 9567 Miz
ENERGY GAIN max. 1250 keV/turn
RADIATION LOSS al 7.5 Gev: 8860 keV/ turn
RY POWER INPUT PEAK 1000 KW; MEAN 700 kW

Vacuum Sysatem

MATERIAL OF VAC.CHAMBER ceramic in magnets

APERTURE OF VAC.CHAMBER 100%/0 (D) 120%38 (F) Tnm
AVERAGE PRESSURE 2% 107 torr
PUMPS (No., type, speed)6e * 150 I/s

Extraction System
TYPE i} 2 x beam bump - kicker - septum, fast, for DORIS

ii) 2% i TVTDETRA
iii)_slow exiraclion conirofled spillout for exp. hall 1l :
LENGTHE OF SPILL 1) to < 1 s
ii) to < T us
iii) 500 to 3000 i

Published Articles Deseribing Machine
DESY 1977, A Multi-Purpose Particle Accelerator

Other Relevant Pavameters or Notable Feqtures

* Data in brackets for Positron-intensity~Accumulater PIA -
Injection

** With additional 200 Hz magnet excitation

*x* single bunch operation
++++ For research the synchrotron is only used as
source for test beams.

Recent Improvements or Modifications to Machine

Since 1978 DESY has mainly been used as an injector synchrotron
for the two storage rings PETRA and DORIS Instead of delivering
primary beams for high energy physics experirments,

Proceedings of the X. Internation Conference on High Energy Accelerators,

Protvino, July 1977
DESY Annual Reports

*Emittance = Area xRy at 90% of current (for p-machines)
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NAME OF SYNRCHROTRON 1.3 GeV Electron Synchrotron

INSTITUTION Institute for Nuclear Study, University of Tokyo

LOCATION “Midori-cho, Tanashi-ghi, Tekyo, Japan

PERSON IN CHARGE K. Yoshida

DATS SUPPLIED BY K. Yoshida

DATE:March, 1980

HISTORY AND STATUS

ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) January 1957 N"r‘“all) Max L
FIRST BEAM OBTAINED, or GOAT (date) 1961 (or Goz achieved

! ENERGY (GeV) 1.3 1.27
TOTAL COST OF FACILITY S 4M

RESOLUTION AE/E (%) 0.1 0.1
FUNDED BY Japanese Government
REPET.RATE (pulse/s) Z1.5 21.5

TOTAL ACCELERATOR STAFF (now) 14 PULSE WIDTH AT PEAX E T Tiat
ANN. OFERAT.BUDGET _ *§ 0.15M fwithout malaries) inusoled -
ANN, OPERATING TIME 5,000 h ll)ggREﬁngAMm?cro:?opi(z; 5 3 - i 1310“
11 o4 " part/puise ks i x
BEAM ON 97 % OF SCHEDULED TIiME (hart/s) e 16T

LE EMITTANCE®* AT PEAK E Tty ad
égggml;:ATOR PARAMETERS OTHER DATA

LE| Elect
QSEEGYRATED PARTICLES ectrons S SECONDARY BEAMS
RING DIAM TT 06 m; TUNNEL SECT. (i) 16 % 5.8 W Particle Momentum range No.of beams Other Inform.

. + : ] L] .

Injector (dia.)
TYPE  Linac
QUTPUT (max) 200 mA at 14 MeV
EMITTANCE* 0.5 Tone-my ad
INJECIION PERIOD 1.2 us, or 10  turns

INFLECTOR .TYPE Electrode and Pulse Magnets for Multi~

Magnet System turn Injection
FOCUSING TYPE AG FIELD INDEX, n= L4.8
FOCUSING ORDER 1/2 0 - 1/2 FD -+ L/2 F . 1/2 0

BETATRON FREQ. Vg 2,25 v, 2,25

No. MAGNETS 8 LENGTH (ea) 3.14 m
BENDING FIELD at inj. 0.0I25 T; at max 1.08 T
No. QUADS LERGTH (ea) m
GRAD. at 1nj. T/m; at max T/m
No. SHORT STRAIGHT SECT. 8 LENGTH 1.2 m
No. LONG STRAIGHT SECT. LENGTH m
RISE TIME 20 m s; FLAT-TOP TIME 8
POWER INPUT PEAX 0.9 MW; MEAN 0.45 MW

Aeceleration System

¥o, CAVITIES 1 LENCTH (ea) 0.3 m
HARMONIC NUMBER 16

RF RANGE 138 MHz (Fixed) to ' T MHz
ENERGY GAIN 10 ] keV/turn
RADIATION LOSS 63 keV/turn
RF POWER INPUT PEAK 20 KWy MEAN 4 N 5 kW

Vacuwm System

MATERIAL OF VAC.CHAMBER Thin stainless-steel bellows
APERTURE OF VAC.CHAMBER o33 0 - mm
AVERAGE PRESSURE 1 % 107F 7 torr
PUMPS (No., type, speed) 11, Sputter Ton Pump

160 &/sec

Extraction System
TYPE 1) Internal Platinum Radiator for y-beam.

iiY Extraction gystem of Ficclonl Schéme

£i1) Fast Kicker Magnet and Pulse Bending Magnet -

LENGTH OF SPILL 1) 6 msec (MaX.) to’ : ‘Us
1ii) 6 msec (Max.} to i s
iif) 100 nsec = to o Bs

Published Artieles Describing Machine

RESEARCH PROGRAMME
1,000 m2

TOTAL EXPERIMENTAL AREAS

No., INTERNAL TARGETS 3 No .EXT.TARGETS

No. SEPARATED BEAMS

Ko. BEAMS SERVED AT SAME TIME 4

TQTAL POWER USED (AVERAGE) FOR RESEARCH 0.7 MW
No. USER GROUPS: in house 2 outside 3

TOTAL RESEARCH STAFF, in house 16 outside 30
ANN.RESEARCH BUDGET, in house § 0.15M (without sal.)
ANNUAY, RESEARCH TIME 5,000 h

Other Relevant Parameters or Notable Features

The synchrotron works also as the injector
of the 400 MeV electron storage ring for
synchrotron radiation usage.

Becent Improvements or Modifications to Machine

Almost all compenents excepi magnet
system have been renewed in these
eight vears.

1. H. Kumagai, et al., Japanese J. appl. Phys. 1 (1962) 66.
2. Annual Reports (1960n1979), Institute for Nuclear Study,

University of Tokye

3. K. Huke, et al., Japanese J. a2ppl. Phys. 7 (1968) 1274.

*Emittance = Area =By at 90% of current (for p-machines)
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NAME OF SYNCHROTRON Cornell Electron Synchrotron
INST ITUTION CorneTT University
LOCATION _ “"Tthaca, WY

PERSON IN CHARGE  Maury Iigner DATE: March 1980
DATA SUPPLIED BY same
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) April 1965 (N°r2311) “aﬁ?m“md
FIRST BEAM OBTAINED, or GOAL (date) May 1967 or tha R
ENERGY {(GeV) 12 12.2
TOTAY COST OF FACILITY 11.6 M4 RESOLUTION AE/E (%) E 5
FUNDED BY _ National Science Foundation ; > 4
REPET,RATE (pulse/s) 60 60
TOTAL ACCELERATOR STAFF (now)  BO® - - ey
- : PULSE WIDTH AT PEAK E Zx 1079 § 2 X 10 *97 5
ANN., OPERAT,BUDGET 4 M § {without malaries)
DUTY FACTOR, macroscop. (%) 12 12
ANNLOPERATING TIME 6000 h INTERNAL BEAM (part/pulse) G T Tote
"BEAM O8" 85 % OF SCHEDULED T1ME part/p X
{part/a} .60 .60
ACCELERATOR PARAMETERS s AT PEAK X 9.1 Mem-mr ad
General -
E
INERGY. 10 ff‘?i”“ws — zev  SECONDARY BEAMS  NA
RING DIAH. m; TUNEL SECT. (Wal) 3.5 ¥ 3w Particle Momentum range No.of beams Other Inform.
Injector
TYPE Varian TW Linac
OUTPUT (max) 100 mh at 400 MeV
EMITTANCE* 5 Tm-mrad
INJECTION PERIOD 2 & us, or 1 turns

INFLECTOR TYPE Magnetic
Magnet Syatem

FOCUSING TYPE AG FIELD INDEX, n= 437
FOCUSING ORDER e e 2 RESEARCH PROGRAMME ,
BETATRON FREQ. v 15 75 Vo 10.75 TOTAL FXPERIMENTAL AREAS N.A, * m
No. MAGNETS - LENCTH (ea) 3.4 m Ne. INTERNAL TARGETS No.EXT.TARGETS
BENDING FIELD at inj. 5 mT; at max (0.4 T No. SEPARATED BEAMS
No. QUADSQQmangg functjonENGTH (ea) NA m No. BEAMS SERVED AT SAME TIME
GRAD, at inj, NA T/m; at max NA T/m TOTAY. POWER USED (AVERAGE) FOR RESEARCH MW
No. SRORT STRAIGHT SECT. 4 LENGTH 6 m No. USER GROUPS: in heouse outgide
No, LONG STRAIGHT SECT. ? LENGTH 12 m TOTAYL, RESEARCH STAFF, in house outside
RISE TIME 8 ms; FLAT-TOP TIME 60 H7 Sine s ANN.RESEARCH BUDGET, in house (without sal,)
POWER INPUT PEAK - MW; MEAN 1.1 MW ANNUAL RESEARCH TIME h
gﬁ?eé%gﬁ;g Systerz LENGTH (ea) 5 o Other Relevant Parameters or Notable Features
HARMONIC NUMRER 1800 * Synchrotron used as injector for Cornel}l
RF RANGE - to 714 MHz Electron Storage Ring (CESR) only. Staff
ENERGY GAIN 6000 keV/turn and budget are for complete accelerator facility.
RADIATION LOSS 8800 keV/turn
RF POWER INPUT PEAK 500 kW; MEAN 120 kW
Vacwum System
MATERTAL OF VAC,CHAMBER
APERTURE OF VAC.CHAMBER 50 x 25 ' mm
AVERAGE PRESSURE 1079 torr
PUMPS (No., type, speed) 00 01l diff.
200 1/s

Extraction System
TYPE 1) single turn

11; resgnance with non-1in Control Recent Improvements or Modifications to Machine

L1 -
LENGTH OF SPILL 1) 1 bunch to Te

ii) 30 to 3000 Us
iii) " to us

Published Articles Describing Machine

*Fmittance = Area xRy at 907 of current (for p-machines)
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NAME OF SYNCHROTRON Syrius

(Blectron Synchrobron)

INS TITUTION

Institute for Muclesr Fhysics, Polyhechmical Inshitube of

Tomask

LOCATION USSR, Tomsk

PERSMN IN CHARGE A, W,.Didenko

DATE: Waréh, 80

DATA SUPPLIED BY N.A,Ldsnuk, V.W, KUZNEGGOV

HISTORY AND STATUS

ACCELERATOR PERFORMANCE

CONSTUCTION STARTED (date) 1958 Normal Maximum
FIRST BEAM OBTAINED, or GOAY (date) 7965 ‘ (or Goal) achieved
TOTAL COST OF FACILITY 2 M rubl ENERGY (GeV) 1,0 145
FUNDED BY Ministry of "HIEK #nd WMIddle Spec.touc, RESOLUTION AE/E (%) 0,1
TOTAL ACCETFRATOR STAFF (mow) 7F RSFSR, BEPET.RATE (pulse/s) 2
ANN -OPERAT.BUDGET 200.000 TUD, (without salaries) N 1 AT PEAK £ o 2
ANN OPERATING TIME 4000 b DUTY FACTOR, macroscop.(Z) &
MBEAM ON" By 7 OF SCHEDULED TIME INTERNAL BEAM (part/pulse) 5 010
{part/s) 2,540 1

EL EMITTANCE* AT PEAK E r——
gggePES;ATOR PARAMETERS OTHER DATA

L :
gggg&mmn PARTICLES mglectron - SECONDARY BEAMS

Particle Momentum range No.,of beams Other Inform.
NG UTAM, 10 47 _m; ; )

RING DTAM, A0 .47 m; TUNNEL SECT.(WxH} x__m VDOl y a1 amond
Injecior # j;ag%gd 4
TYPE__ Microtron synch, rad. )
QUTPUT (max) 30 mh at 6.4 MeV

T~ ad
turns

EMITTANCE®* & % % 1,6+10 7
INJECTION PERIOD 5 is, or 50
INFLECTOR TYPE colechrostatic

Magriet System
FOCUSING TYPE weak
FOCUSING ORDER

FIELD INDEX, n= 0,58

BETATRON FREQ. Vi 0,72 i 0,8%

No, MAGNETS 4 LENGTH {ea)_ ©,bL
BENDING FIELD at imj. n% g Ti at max 4 02 T
No. QUADS LENGTH {ea)

GRAD, at inj. T/m; at max T ™
No. SHORT STRAIGHT SECT. LENGTR __—~— ~~  m
No. LONG STRAIGHT SECT. 4 LENGTH GL28  m

w

g; FLAT-TOP TIME O, 62

RISE TIME 0,04

POWER INPUT PEAK 1 MW; MEAN 0,5 MW
deceleration System
No. CAVITIES LENGTH (ea) m
HARMONIC NUMBER &
RF RANGE to 26,5 MHz
ENERGY GAIN 3 25 keV/turn
RADIATION LOSS &5 keV/turn
RF POWER INPUT PEAK 830 kW; MEAN 2.5 W
Vaecuum System
MATERTAL OF VAC.CHAMBER  porcelain
APERTURE OF VAC.CHAMBER _ 200%0l T
AVERAGE PRESSURE 5+10™~ torr
PUMPS (No., type, speed) 4, BA 2775
3000 1/s
Extraction Sygstem
TYPE 1) ‘%eptum-—magnet
ii)
iii)
LENGTH OF SPILL 1) to s
ii) to Us
iii) to ue

Published Articles Describing Machine
LA Vorobiev et al, 1,5 GeV
SYNCHROTRON TPI
Atoalzdat, Moscow (1968)

*Emittance = Area xRy at 90% of current (feor p-machines)

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS 500 I
No., INTERNAL TARGETS % No ,EXT, TARGETS

No. SEPARATED BEAMS :

No. BEAMS SERVED AT SAME TIME 2

TOTAL POWER USED (AVERAGE) FOR RESEARCH MW
No. USER GROUPS: in house outside 1

TOTAL RESEARCH STAFF, in house 50 outgide 5
ANN.RESEARCH BUDGET, in house (without sai.y
ARNUAYL RESEARCH TIME ~h

Other Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine
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NAME OF SYNCHROTRON Yerevan 6-3eV Electron Synchrotron (ARUS)
INSTE TUTION Institute of Physics (GKAR)
LOCAT IOK Yerevan Armenia SoR, USSR
PERSON IN CHARGE A.Tg,Amatuni Dir. . DATE: April T980
DATA SUPPLIED BY E.M.Eppiev, Head of Acc.Dept.
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCITON STARTED (date) 1962 e Haximum
FIRST BEAM OBTAINED, or GOAL (date) 25 DoLober, 1967 Geon ey
TOTAL COST OF FACILITY ENERGY (GeV) 4;55- 5 2
FUNDED By RESOLUTION AE/E (%) 10 -~
TOTAL ACCEIRRATOR STAFF (now) rorar LATE (puise/s) 2 20
ANN.OPERAT . BUDGET (without aalaries) FPULSE WIDTH emzec 2. mEeC
ANN. OPERATING TIME 4500 f DUTY FACTCR, m?cros?op.(zg 10 OII : 2
gy on® 7 FOULED T THE INTERNAL BEAM (part/pulse X CloY 0,7
BEAM 75 % OF SCH 1978 (part/s) x 10 - 5 3,5

EMITTANCE* AT PEAK E Tom-mrad
ACCEL ERATOR PARAMETERS OTHER DATA
General

ERA L
gggigy TED PARTICLES electron6 — SECONDARY BEAMS
i t No.of b f .

RING DIAN, 68,98 m; TURNEL SRCT. (Waky 58 % 7,5 n ?a;:'lcle Momentum range No.o eams Other Inform
Injeator & 1
TYPE  linac SH 3
OUTPUT (max) 170 mA at 50 MeV
EMITTANCE*X Shoriz 2 vert Tmm-mrad
INJECTION PERIOD ] s, or i turns
INFLECTOR TYPE pulsed electrostalic¢ TEKv
Magnet System
FOCUSING TYPE AG FIELD INDEX, n=_ 114,76
FOCUSING ORDER —_ RESEARCH PROGRAMME ,
BETATRON FREQ, v 8 Vo 2538 TOTAL EXPERIMENTAL AREAS 1800 m
No. MAGNETS 48 LENGTH {ea) 3,210 i Ne. INTERNAL TARGETS 3 No,EXT.TARGETS 2
BENDING FIELD at inj. O, OU66T; at max N T No. SEPARATED BEAMS
No. QUADS " LENGTH (ea) m Ne. BEAMS SERVED AT SAME TIME 2
GRAD. at inj. T/m; at max T/m TOTAL POWER USED (AVERAGE) FOR RESEARCH W
No. SHORT STRAIGHT SECT., 24  LENGTH 1,09 m No. USER GROUPS: in houge outside
No. LONG STRAIGHT SECT. ~ 24  LENGTH T, 328 o TOTAL RESEARCH STAFF, in house outside
RISE TIME 9,3 s; FLAT-TOP TIME 8 ANN.RESEARCH BUDGET, in house (without sal.)
POWER INPUT PEAR MW; MEAN 1,9 MW ANNGAL RESEARCH TIME h

Acceleration System
No, CAVITIES 23

LENGTH (ea) m
HARMONIC NUMBER Yb

RF RANGE cw to 132,74 MHz
ENERGY GAIN (20 keV/turn
RADIATION 1,088 max 4500 keV/turn
RF POWER INPUT PEAK 50 kW; MEAN [ kW
Vacuum System

MATERIAL OF VAC.CHAMBER ceramic

APERTURE OF VAC,CHAMBER g x 120 mm
AVERAGE PRESSURE 10 torr

PUMPS (No., type, speed) molecular and titeniw

pumps

Extraction System

TYPE i)
ii})
iii)
LENGTH OF SPILL 1) T0OCU te o000 We
ii} to Us
1ii) to 1s

Published Articles Describing Machine

1) International Conference Proceedings
on Accelerators
Dubna page 235, Moscow, 1964

2) Yerevan Synchrotron Status and Improve-
ment Programme
Scientific seminar materials
dedicated to Yerevan Synchrotron 10th
anniversary. Yerevan 1978

*Emittance

= Area xBy at 907 of current (for p—machines)

Other Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine
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NAME OF BLECTRON LINEAR ACCELERATOR Accélérateur Linaire d'ORSAY

INSITIUTION Laboratoire de 1'AccélBrateur Limnealte (L.h.k.) part of INJPY (1)

LOCATION Bitdment 20], Université Paris-—Sud, 91405 -

ORBAY

PERSOY IN CHARGE P. BRUNET DATE: 1973
DATA SUPPLIED BY P, BRUNET
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) 1956 ( N°é"‘ai) Ma;%“‘“m 4
FIRST BEAM OBTAINED, or GOAL (date) _ 1959 Fleot or Loa acnleve
TOTAL COST OF FACILITY 10° F Srestyons 12 2,3

ED BY  aios - ENERGY (GeV) , ;
FURD Ministry. of BEducation ENERGY CAIN (MeV/m) 10
TOTAL ACCELERATOR STAFF (npw) 50 RESOLUTION AB/E (%) 14
ANN -OPERAT.BUDGET 1,93.10° F (without salaries) . 1

) REPET. RATE {pulse/s) 50 150
ANK .OPERATING TIME 2500 B
YBEAM ON" 75 T OF SCHEDULED TTin PULSE WIDTH (us) . .02 »1.5 3
* DUTY FACTOR, macroscopic {(Z2)j0™%-$7,5.10™3 2.25.10°2

ACCELERATOR PARAMETERS BEAM CURRENT (uA) 1,5 -%22,5

Physioal Dimensione

BEAM EMITTANCE {(wnm~mrad) < 0,15

ACCELERATOR LENGTH 230 m, DIAM. 0,18 m Positrons (2}
TUNNEL SIZE (LxHxW) 360 x 2,3 x 2 m ENERGY (GeV) 1,3 1.4
Tnjecton ENERGY GAIN (MeV/m)} 10 14
TypE Diode Gun, Chopper, Pre-Buncher, 2 m TW. Buncher RESOLUTION AB/E (%) !
ouTPIT 2300 T 20 MeV REPET,RATE (pulse/s) 30
-5 PULSE WIDTH (us) .02 & .3
BEAM EMITTANCE - 10 Fm-mrad PUTY FACTOR, macroscopic (Z)107% &1,5.1073
INJECITON PERIOD 0,02 -»f,5Hs 60-+4500 RF cycles BEAM CURRENT () o3 2= ,
Accelerator System BEAM EMITTANCE (wmm~mrad) 3.5
No. SECTIONS | Beh + 38 LENGTH {ea) 6 m f——
FIELD MODE /2 FREQUENCY — 3000 MHz i SECONDARY BEAMS _
GROUP VELOCITY 5.10 Z—=10"2c; PHASE VEL. ] [ iParticle Momentum range WNo.of beame Other Inform.
WAVE TYPE T.W FILLING TIME .7 =1 Us
SHUNT IMPEDANCE 45 =50 M2/m
ATTENUATION 0,54 -»0,925 Wp/m
IRIS, APERTURE 27/18 mm, THLCKNESS 3 mn
IRIS SPACING 25 Tm
Q 12000
POWER UNITS, No. 39 TYPE Klystron
POWER RATING 20/25 MW/ unit
FEED SPACING g m i

RF POWER INPUT PEAX 860 MW; MEAN 0.13 ~ MW

Foousing System

TYPE, No. of LENSES and SPACING 5 thin lenses
7 Triplets and 5 Doublets of quadrupoles

each 6 to 30 meters )

Yacuum System
MATERTAL OF VAC,CHAMBER Copper ans St. Steel
APERTURE OF VAC.CHAMBER_ 25 mm average nm
AVERAGE PRESSURE 107 torr
PUMPS (No., type, speed) 4! ionic 140 L/s

12 oil diffusion 600 L/s i

Published Articles Describing Machine

- Onde Electrique (Juillet 1969)
-~ L.A.L. - Rappott d'Activité 1976

(1) Institut Matiomal de Physique Nucleaire et de
Physique des Particules.

—_ + .
(2) e <»e converter after 16 sections e.g. = 1.0 GeV

(3) Linac beams are not directly used for physics
experiments any more but only for injection in
storage rings ACO and DCI (Elementary particule
and synchrotron radiation physics). The last
experimental remaining room can handle a 300 MeV
e” or et beam and is used for testing equipments.

See also DCI Storage Ring data sheet.

(37} RESEARCH PROGRAMME

i 10TAL EXPERIMENTAL ARFAS n*
{No. INTERNAL TARGETS No. EXT. TARGETS

INo. SEPARATED BEAMS

iNo. BEAMS SERVED AT SAME TIME

1 TOTAL POWER USED (AVERAGE) FOR RESEARCH 0]
iNo. USER GROUPS: in house outside

1 POTAL RESEARCH STAFF, in house outside

i ANN. RESEARCH BUDGET, in house (without sal.y
i ANN. RESEARCH TIME h

Other Relevant Parameters or Notable Features

Pulse duration may be continucusly ajusted from 0,010
to 2,0 usitypical duration :

LINAC : 1,5 us
AGO 2 0,3 us
DCIT 1 20 nanosecondes

Recent Improvements or Modifications to Machine

A new magnetic lens, with a strong adiabatically
decreasing field is installed on the pogitron
converter but not tested yet.
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NAME OF ELECTRON LINEAR ACCELERATOR KEK Photon Factory 2.5 GeV Injector Electron Linac (P.F. Injector Linac)
INST ITUTION National Lab. for High fnergy Physics (KEK)
LOC A TI1ON Oho-machi Tsukuba—gun Ibaraki-ken 305, Japan

PERSOK IN CHARGE Jira Tanaka

DATE: March 28, [980

DATA SUPPLIED BY

HISTORY AND STATUS

CONS TRUCTION STARTED (date) April 1, 1978
FIRST BEAM OBTAINED, ov GOAL (date) Sept. 1981
TOTAL COST OF FACILITY ¥ 7 x 10°
FUNDED BY Japanese Government
TOTAY ACCELERATOR STAFF (now) 7
ANN, OPERAT, BUDGET (without salaries)
ANN, OPERATING TIME B h
"REAM ON" 4 OF SCHEDULED TIME

ACCELERATOR PARAMETERS
Physieal Dimensions

ACCELERATOR LENGTH 320 m, DIAM, ~ 0.1 m
TUNNEL STZE (LxHxW) 400 x 3 x § m
Injector

TYPE_E. Gun, SHB., PB. B. 2x2 m long Acc. guides
QUTPUT > 50 mA at 30 MeV
BEAM EMITTANCE < 1.5 Tmm-mrad
INJECTION PERIOD 2 ns v 2 yis 50 Rgeebaty
Acoelerator System pps

No. SECTIONS 160 LENGTE (ea) 1.9 m
FIELD MODE 2/3 FREQUENCY 2856 MHz
GROUP VELOCITY 0,0190,0083 ¢; PHASE VEL. 1 ¢
WAVE TYPE 7.W. Const.grad _ FILLING TIME). 4600, 56 B
SHUNT IMPEDANCE 55 4 n 60,3 Miz/m
ATTENUATION 0.12 A 0.29 Np/m

IRTS, APERTURED4 ~ 19,5mm, THICKRESS 5 mm

ACCELERATOR PERFORMANCE

(DESIGHN) Maximum

wekiened

Normal
fexx PRt
Eleatrons *
ENERGY (GeV) 2.5 (ar 840 M) 3.0°)
ENERGY GAIN (MeV/m) 8.22_(at 50 mA) 9,87%%)
RESOLUTION AE/E (2) 2 without B.G.§, e e—
REPET. RATE {pulse/s) 50
PULSE WIDTH (us) >
DUTY FACTOR, macroscopic (2 > o.p0%

3]

BEAM CURRENT (uA) > 25 peak 50 mA

BEAM EMITTANCE (mmmrmrad) < 0.02

Poat trons *®yat 1.2000 MW
#%)at 50 mA

ENERGY (GeV)

ENERGY GAIN (MeV/m)
RESOLUTION AE/E (%)
REPET,.RATE (pulse/s)

PULSE WIDTH (us)

DUTY FACTOR, macroscopic (%)
BEAM CURRENT (uA)

BEAM EMITTANCE (Tmm—mrad)

SECONDARY BEAMS
Particle Momentum range No.of beams Other Inform.

IRIS SPACING 35  mm
Q> 13,000

POWER UNITS, No. 40 TYPE  Klystron

POWER RATING > 30 MW/ unit
FEED SPACING 10 i}

RF POWER INPUT PEAK 1,200 MW; MEAN 0,18 MW

Foouaing System
TYPE, No. of LENSES and SPACING

Vacwwan System

MATERTAL OF VAC,CHAMBER s.s5. & Cu
APERTURE OF VAC.CHAMBER > 50 mm
AVERACGE PRESSURE <1077 torr

PUMPS (No., type, speed) i
42 ion pumps 500 %4/s, 42 ion pumps 5087s

Pyblished Articles Describing Machine

"The Photen Factory 2.5 GeV Injector Electron Linac®
J. Tanaka et al.; Proc. of the 1979 Linear Ace.
Cenference (KEK-PREPRINT-79~26) Jan. 1980

RESEARCH PROGRAMME

TOTAL EXPERIMENTAL AREAS m
No, INTERNAL TARGETS No, EXT. TARGETS

No. SEPARATED BEAMS

No. BEAMS SERVED AT SAME TIME

TOTAL POWER USED (AVERAGE) FOR RESEARCH MW
No. USER GROUPS: in house outside

TOTAL RESEARCE STAFF, in house outside

ANN. RESEARCH BUDGET, in house (without sal.)
ANN. RESEARCH TIME h

Other Relevant Parameters or Notable Features

1. The linac will also be used as the electron and
positron injector (TRISTAN) and other purposes.

2, It will be capable of producing pico-second range
single bunches

Recent Improvements or Modifiecations to Machine
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NAME OF ELECTRON LINEAR ACCELERATOR Stanford linear Accelerator Center

NS TITUTION Stanford University

LOC ATION Stanford, California 94305 U.S.A.

PERSEN IN CHARGE W.X,H. Pancfsky

DATE: ppril 1980

DATA SUPPLIED BY R. H. Miiier

HISTERY AND STATUS

CONSIRUCTION STARTED (date) 1962

FIRST BEAM OBTAINED, or GOAL (date) May 21, 1966
TOTAL COST OF FACILITY S$114 M

FUNDED BY U.8, Atomic Energy Commission

TOTAL ACCELERATOR STAFF (now) Approximately 1040
ANN .OPERAT.BUDGET 820.9 M Fy1980 (without salaries)
ANN -0PERATING TTME 5336 h
YBEAM ON"  gg7 Z OF SCHEDULED TIME

ACCELFRATOR PARAMETERS
Physical Dimensions

ACCELERATOR LENGTH 3050 m, DIAM. __0.010 m
TUNNEL SIZE (LxHxW) 3350 x 3.05 x 3.35 m
Injector

TYPE Linac with two thermionic guns

ouTPUT 100 mA at 40 MeV
BEAM EMITTANCE 1.2 Tmm-nrad
INJECTION PERICD ~ 1.6 Us_ ~ 5,000 RF cycles
Accelerator System

No. SECTIONS 960 LENGTH (ea} 3.05 m
FIELD MODE 21/3 FREQUENCY 1354 MHz

GROUP VELOCITY ¢ 02 - 0,0065¢; PHASE VEL. 1.9 c

ACCELERATOR PERFORMANCE

Normal Maxzimum

(or Goal) achieved
Fleotrons 1
ENERGY (GeV) 22% 24
ENERGY GAIN {MeV/m) 7.5 8.3
RESOLUTION AE/E (%) 0.5 0.1
REPET. RATE (pulse/s} 60 ~ 360 360
PULSE WIDTH (us) 1.6 1.6
DUTY FACTOR, macroscoplc {Z) 0.06 0.06
BEAM CURRENT (uA) 30 48
REAM EMITTANCE (mmm-mrad) g x 1072 _
Positronsg
ENERGY (GeV) 1.5 ~15 15
ENERGY GAIN (MeV/m) 7.5 8,3
RESOLUTION AE/E (%) 1.0 1.0
REPET.RATE (pulse/s) 360
PULSE WIDTH (us) 1.6 L.6
DUTY PACTOR, macroscopic (%) 0,03 0.06
BEAM CURRENT (uA) 0.6 0.6
BEAM EMITTANCE  (mmm—mrad) 0.1

SECONDARY BEAMS

Particle Momentum range No.of beams Other Inform,

WAVE TYPE 9M,0.1 FILLING TIME ( g3 s gt 1-16 GeV/e 1 ~ 10/pulse
SHUNT IMPEDANCE 53 Mifm P 116 GeV/c 1 40/pulse
ATTENUATION 0,19 Np/m B - 1 /ol se
IRIS, APERTURE 36 _ 19 tm, THICKNESS 5. 84 mm o 1-16 GevV/c 1 103 /pulse
IRIS SPACING 45 vz 20 GeV/e 1 104 /pulse
Q 13000 ¥ Brems. 0-21.5 GeV/c 1 £ %109 fo
POWER UNITS, No. 244 TYPE Klystron v Coherent Brems. 5-15 GeV/c ] 5% 107 7
POWER RATING 20 -~ 38 MW/ anit )
FEED SPACING 3 m
RF POWER TNPUT PEAK 7307  MW; MEAN 7.0 MW RESEARCH PROGRAMME

at 360 pps, 2

Focusing System
TYPE, No., of LENSES and SPACING QUADS FODO
Array with 12 m spacing first 1000 m. Folliowed by

doublets every 100 m for last 2000 m.

Vacuwn System

MATERIAL OF VAC.CHAMBER (u. and S8

APERTURE OF VAC.CHAMBER 17 mm
AVERAGE PRESSURE 1 x 1078 torr

PUMPS (No., type, speed) 3190 io0 numps. 500 4/s

Published Avticles Describing Machine
R.B., Neal (ed.) "The Stanford Two-Mile Accelerator,"
W. A. Benjamin, Inc., 1968.

Loew, G. A. "Present and Future Developments on the

SLAC Three-Kilometer Accelerator,”™ p. 58, Xth Intexr-
Protvine, 1977.

national Conf. on High Energy Accel.,

TOTAL EXPERIMENTAL AREAS 2650 m
No. INTERNAL TARGETS1 for etNo, EXT. TARGETS 6

No., SEPARATED BEAMS 1

No. BEAMS SERVED AT SAME TiME

TOTAL POWER USED (AVERAGE) FOR RESEARCH 290 MW
¥o. USER GROUPS: in house 8 cutside

TOTAL RESEARCH STAFF, in house 90 outside 270
ANN,. RESEARCH BUDGET, in house$s,7 M (without sal.)
ANN. RESEARCH TIME 4910 h

Other Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine

1

In the SLED mode (i.e., with energy storage cavities
in use} the accelerator has achieved 30 GeV with a
peak beam current of 200 mi and 33.4 GeV at low cur-
rent.

2Backscattered laser beam: Ap/p = 0.09 FWHM; to be
used with the 40" Bubble Chamber Hybrid Facility.
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NAME OF MACHINE TRIUMF Cyclotron

INST ITUTION

TRIUMF_ _(Meson Facility of Universities of Alberta, British Columbia, Victoria & Simon Fraser

LOCA TION Ws, Mancouver, B,.C.

Canada V6T 243

PERSON IN CHARGE T. Sample

DATE: 35 Harch. 1980

DATA SUPPLIED BY M. K, Craddock

HISTCRY AND STATUS

CONS TRUCTION STARTED (date)
FIRST BEAM OBTAINED

January 1970
(date) December 197k

TOTAL COST OF FACILITY Can$45 000,000

FUNDED BY Atomic Fner r ¢ TRIU ivs,
TOTAL ACCELERATOR STAFF (now) 180 (& NRC
ANN, OPERAT, BUDGET $5,825,000 (without salaries)
ANN, OPERATING TIME  (197g) 6604 h

"BEAR ON" 88 % OF SCHEDULED TIME

ACCEL ERATOR PARAMETERS

ACCELERATOR PERFORMANCE -EXTERNAL P-BEAM

Kormal Maximum
achieved
ENERGY (MeV) 70..90, 186-520 520
CURRENT (1iA) 3¢/100 159
RESOLUTION AE/E (%) 0.3 0,1
REPET.RATE (pulse/s) oW
DUTY FACTCR, macroscopic (%) 100
EMITTANCE* AT PEAK E 3 Timm—mrad

OTHER DATA__75% polarized beam of 200 nA
Secondary Beams

Ion Source Particle Egefgg Mrsnge No.of beams Grgsr i?f?r:.
[ "Eblers’ hot filament arc (HT) - - 2 T R A
EXTERNAL_} [ amb Shift! polarized (H™) 50-350 HeyY under constr® 0.1% ap/p
{ 1565 ey L separated 100 yt/s/yn
Magnet Y ou L4o75% MV L unsepd €105 yt/s/up
POLE FACE DIAM. 17,17 m; R ext 3.8,4.3,5.7 ~ 7.8 n Ty L-90 _MeV i P = 60+100%
GAP, min__ 578 “mm; FIELD ( 58 T P = 40+75%
?EK nm; FIELD  0.20 T ) at 0,72 x j0b n 160-500_ MHeV 1 {§10815(200 nA
AVE FIELD at R max 0.46 T ) A-turns 0 thermal 4 101275 /em
AVF SECTORS 5
TOTAL POWER 1,3 ™MW RESEARCH PROGRAMME
Aceeleration System TOTAL EXPERIMENTAL AREAS 2350 m?'
No. DEES 2 » WIDTH__ 16 m No, INTERNAL TARGETS 0O No. EXT.TARGETS 7
HARMONIC NUMBER 5 No. SEPARATED BEAMS ] )
RF RANGE 23.055 MHz No, BEAMS SERVED AT SAME TIMF

ENERGY GATN

] 300 keV/turn
RF POWER INPUT PEAK 1.65 MW; MEAN 1,65 MW

Vaewwn System

MATERTAL OF VAC.CHAMBER

AVERAGE PRESSURE

PUMPS (No., type, speed)
2 He-covled 20 K cryocpanels, 1.2 me

stainless steel
6 x 10-Y torr

Extraction System
TYPE Electron stripping in A% or C foil

Published Articles Deseribing Machine

J.B. Warren, 1EEE Trans. NS-18(3), 272 (1971).

J.J. Burgerjon, 0.K. Fredriksson, A.J, Otter, W.A.
Grundman, B.C. Stonehill, 1EEE Trans N5-20{3), 243
{1973},

J.R. Richardson, Proc. 7th Int. Conf. on Cyclotrons
and thelr Applications (Birkh3user, Basel, 1975},

p. A1.

G.H. Mackenzie, Proc. 10th Int. Conf, on High Energy
Accelerators, Protvino {IHEP, Serpukhov, 1977),

p. 184,

K.L, Erdman, IEEE Trans NS-26, 1958 (1978).

M.K, Lraddock in Meson-Nuclear Physice-1978, ed.
E.¥. Hungerford I1I, AIP Conf. Proc. 5k, 750 (1979).

*Emittance = Area xfy at 90% of current

TOTAL POWER USED (AVERAGE) FOR RESEARCH
No, USER GROUPS: in house o]
TOTAL RESEARCH STAFF, in house 6 cutside 150

ANN,RESEARCH BUDGET, in house 0 {without sal.)
ANNUAL RESFARCH TIME 5250 h

1.5 Mi
outside 23

Other Relevant Parvameters or Notable Features
simultaneous extractionof 3 independent proton beams,
two continuously variable from 180-520 MeV, the third
at 70 or 90 MeV, The ratio of intensities s vari~
able from 1/1 to 1/10%, Preparations are under way
for extraction of a fourth beam (400-500 MeV).

Applied programs in w” cancer therapy
radioisotope production
proton radiography
fertile-to~fissile fuel

conversion
positron emission tomography
neutron activation analysis

Recent Improvements or Modifications to Machine

82,900 pA-h beam delivered in 1978 {up a factor 3
from 1978),

0.1% energy resolution beams obtained over entire
energy range.

Third harmonic rf Is being coupled inte the dee
structure from a separate transmitter to flat=top the
rf voltage {in progress).

Post-accelerator designs for a kaon factory are

being considered, to which the cyclotron would act as
a high intensity injector. Two synchrotron stages
would enable 30-80 uA to be accelerated to 10 GeV

and 30 uA to 30 GeV. Alternatively two isochronous
ring cyclotrons would take 100-400 uA to 3 GeV and
8.5 GeV.
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NAME 0F MACHINE

Clinton P. Anderson Meson Physics Facility (LAMPF)

INSEIIUTION 10§ Alamos Scientific laboratery

LOCATION Los Alamos, New Mexicpo USA

PERSOX IN CHARGE Louis Rosen

DATE: March 1, 1980

DATA SUPPLIED BY Donald Hagerman

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1968
FIRST BEAM OBTAINED, or GOAL (date)
TOTAL COST OF FACILITY $57M
FUNDED BY U, S, Department of Energy

TOTAL ACCELERATOR STAFF (now) 100

ANN - OPERAT . BUDGET (without salaries)
ANN. OPERATING TIME 4500 h {1979) h
"BEAM ON" 80% OF SCHEDULED TIME

June 1972

ACCELERATOR PARAMETERS
Physical Dimenstons

ACCELERATOR LENGTH 785 m; DIAM. m
TUNMEL SIZE (LxHxW) Q00 X 4 X 4 m
Injection System

ION SCURCE  Duoplasmatron

ouTPUT 30 mA EMITTANCE* Tam-mrad
INJECIOR TYPE  Cockcroft-Walton {3)

CUTPUT 25 mA EMITTANCE* 0.3 Tmm-mrad

BUNCHER Double-drijfi.. Single-frequency .
ACCELERATION SYSTEM I I
5%de~

TYPE {Linac) LDrift. Tube  Coupled Cavity
BEAM ENERGY (MeV) 0,.75-100 100-800
TOTAL LENGTH (m) 63 727
ENERGY GAIN (MeV/m) 1-1.9 i.1
RF FREQ. (MHz) 201.25 805
FIELD MODE TMO10 ™01
qQ (x 103) 60-75 18-25
EQUIL. PHASE (%) =26 -30
SHUNT IMPEDR. (M)/m) 60-70 38.47
FILLING TIME (us} 220 80
No. TANKS i 44
TANK DIAM, 64-88 26
Ko. DRIFT TUBES 161 -
DRIFT TUBE LENGTH (mm) 45373 -
DRIFT TUBE DIAM. (mm) 180-160 n
GAP/CELL LENGTH RATIO 0.27-0.41 -
TRIS THICKNESS - -
IRIS SPACING - -
APERTURE {mm) 15-30 49
No. QUADS 134 104 doublets
GRADIENT (T/m) 77-5 20-30
No. RF POWER UNITS [ 44
RF POWER. INPUT, PEAK (MW] 9.5 35
MEAN (MW) 1.3 4.2 (9% beam df)

Vacuum System
MATERIAL OF VAC.CHAMBER Copper and stainless steel
APERTURE OF VAC.CHAMBER - mm
AVERAGE PRESSURE 3 X T0-% torr
PUMPS (No., type, speed)

and 133 Ion pumps at 600 2/s

Published Articles Describing Machine

See proceedings of recent accelerater conferences
and LAMPF Users Handbook.

*Fmittance = Area xBy at 90% of current

ACCELERATOR PERFORMANCE

Maximum
Goal achieved

ENERGY (GeV) 0.8
RESOLUTION AF/E (%} 0.5 G.2
REPET.RATE (pulse/s) 120 120
PULSE WIDTH AT PEAK E 1600 us 750 us
DUTY FACTOR, macroscop.{%) 12 g
INTERNAL BEAM (part/pulse) 6 K 10:° 3 % 103

(part/s) 6 X 10t 4 ¥ 10>
EMITTANCE* AT PEAK E 3 am-mrad
CTRER DATA

SECONDARY BEAMS

Part}cle Momentum range No.of beams Other Inferm.

L 100-700 MeV/c 3 up to 109 ¢t/s

e $25-400 " 1 For pion spectro.

Ti 0-250 " 1 > 107 wHs

o 150-200 " 1 For biomed appl.

[ 1000-1500 ! i Up to 50 nA

P 1000-1500 " i For high res,

i 6G0-1560 " 1 spectro,

Ve 20-50 ! i

p 1500 " i For pulsed neutron
RESEARCH PROGRAMME TOF experiments
TOTAL EXPERIMENTAL AREAS 4600 n?

No. INTERNAL TARGETS No .EXT., TARGETS

No. SEPARATED BEAMS

No. BEAMS SERVED AT SAME TIME 1¢

TOTAL POWER USED {(AVERAGE) FOR RESEARCH 2h MW
No. USER GROUPS: in house outside

TOTAYL, RESEARCH STAFF, in house 25§ outside 429
ANN,RESEARCH BUDGET, in house {without sal.)

ANNUAYL RESEARCH TIME 4600 h (1579)

Other Kelevant Parameters or Notable Features

Simultansous H* and H™ beams are accelerated to full
energy at same duty factor. Options on H™ are
reduced energy (to 400 MeV), polarized 10-nA or,
unpolayized 5-pA average current while H* heam is
provided at 800 MeV, 6CG0-uA average current, Irra-
diation facilities in primary and secondary proton
beam stops are provided for radiochemistry and iso-
tope production.

Recent Improvements or Modifications to Machine

Increased average current and duty factor, variable
energy H~ and, polarized H-.
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NAME OF MACHINE

590 MeV Isochron Ring Cyclotron

1]

INSTETUTION SIN - Swiss Institute for Nuclean Egsgarch

LOCAEICH 5234 Villigen. Switzerlond

PERSON IN CRARGE _ prof, Ny, 1.p. Rlaser, 0irooion DATE: Marph 19480

DATA SUPPLIED BY Ana 1l Schryher

HISTORY AND STATUS ACCELERATOR PERFORMANCE -~EXTERNAL P-BEAM

CONSTRUCTION STARTED (date) 1969 (Nc’r‘gall) Mﬁ’.‘lmu‘(‘;

FIRST BEAM OBTAINED, or GOAL (date) Janm, 16, 7874 ENERGY (MeV) a0 ?Fagf‘f

TOTAL COST OF FACTLITY 130 MSFr, (Acceierabors: CURRENT (n) 1300 izom

FUNDED BY Quiss Federal Government/ 47 MSFr) RESOLUTION AE/E (%)

TOTAL ACCELERATOR STAFF (now) . =g RITPET.RATE (pulsers) £ 8.1

ANN.O§ERAT.BUDGET 2.5 MSFr, 2] (without salaries) DUTg ﬁACTOR P;iiroscopic TS g

ANN.OPERATING TTME 5200 1™ (590 fleVp op target) : AT OPEAR T e

"BEAM OR 87 % OF SCHEDULED TIME EMITTANCE* AT PEAK E f.g Euor;%cnwtal ﬁmmrmradd
a Vertica mm-mrs

ACCELERATOR PARAMETERS (580 MeVy Ring Cyclotron)

Secondary Beams

Particle Momentum range No.of beams Other Infdrm.
ig?Eggz?e _ ﬂ:;' 0-508 meV;c 4 researcg
. A — — - ur/- 0-15 eV/c 4 resgarct
BXCERML__Indectop Cyelokron 72 eV = 100-200 MeV/c_1 x 60 biomed.snpl.
Magne? B separate magnsts n 1
POLE FACE DIAM. m; R ext 4.45 m
GAP, min 50 mm; FIELD 7
Tax B0 mm; FIELD _2.08T ) at 150'000

AVE FIELD at R max 0,877 } A~turns
AVF SECTORS g
TOTAL POKER 0.7 MW RESEARCH PROGRAMME ’
Acceleration System TOTAL EXPERIMENTAL AREAS approx, 3500 m2
No. DEES/CAVITIES 4 cavities | 50,6 MHz Mo, INTERNAL TARGETS - No. EXT.TARGETS 4
HARMONIC NUMBER B No. SEPARATED BEAMS 17, ogg 3)
RF RANGE A MHz No, BEAMS SERVED AT SAME TIME - 14
ENERGY GAIN 2000 EkeV/turn TOTAL POWER USED (AVERAGE) FOR RESEARCH 3 MW
RF POWER INPUT PEAK MWy MEAN 4.0,16 MW No. USER GROUPS: in house 1 cutgide 50

continuous TOTAL RESEARCE STAFF, in house 0 outsidem250

Vacuum System
MATERTAL OF VAC.CHAMBER AR + stainless steel
AVERAGE PRESSURE 2+10-D torr
PUMPS (No., type, speed)

4 titanium-syblimators 12'000 /s

Extraction System

TYPE electrostatic deflector, magnetic
focusing channel, extraction magnet

Published Articles Desoribing Machine

Te HeAr Willax,

IECE Trans.Nucl.Sci., NS 2003), 1873, 202
2. A. Baan st al.,

IEEE Trans.hucl.Sei., NS 2003), 1973, 257

3. 1.7, Blaser, H.A. Willax,
Proc.IX Int.Conf.on High Enerpgy Acc., 1974,
p.643

4. W, Joho et al.,
IEEE Trans.Nucl.Sci., NS 22(3), 1975,1397

*Emittance =-Area xBy at 90% of current

ANN,RESEARCH BUDGET, in house 3 MSFEr, {without sal.}
ANNUAL RESEARCH TTME 4700 b

References in the above text:

1} Protons are accelerated in two stages.
The first stage is an iscchronous cyclo-
tron for 7Z MeV., It can also be used for
the acceleration of ion beams (up to 160)
of variable energy,

Z) Accelerators only

3) 4 (m), 4 (), 1 (B), 1 (p), 1 (n),
3 low energy beams

Additional comments:

The 580 MeV ring cyclotron consists of eight
separated small gap magnets and four high
voltage TE-cavities. Large AE/turn, extrac-
tion near vy & 1.5 + large AR/turn -
extraction efficiency over 99 %.

Design of components for easy access and
repair. Power consumption total 4.5 MW
(including injector and beam lines up to
2 m-production targets).

9,

Transmission through ring cyclotron of 99.9 %
{at 100 wA level} is achieved.

Essential use of beam: w-~production.

A new 72 MeV injector cyclotron, designed for
proton currents above 1000 yA, is under
construction.
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NAME OF STORAGE RINGS INTERSECTING STORAGE RINGS (ISR)

INSTITUTION

CERN
LOCATION 1211 Geneva 23 / Switzerland
PERSON IN CHARGE F. Ferger DaTT: Hacoh 1980

DATA SUPPLIED BY A, Hofmann

HISTORY AND STATUS

COMSIRUCTION STARTED (date) 1966

FIRST COLLISIONS, OR GOAL (date) January 1971
TOTAL COST OF FACILITY 326 M SFr

FUNDED BY cppy guppl, programme
TOTAL MACHINE STAFF (now) a 250
ANN ,OPERAT. BUDGET

(without salaries}

ANN OPERATING TIME 4000 T; "BEAM ON" 90 7
STORAGE RINGS PARAMETERS

General

COLLIDING PARTICLES protons, deuterons

ENERGY 31.4 GeV
APPROX, SHAPE 2 cirples  DIMENSTONS 300m diam.
ORBIT: length 942.6 m, time 3,15 us

¥o. INTERSECTS 8
Injector System

Type_CERN Proton Syachrotron {(CPS)
INJ. ENERGY 26 QeV OUTPUT ~ 3.10%%p per pulse

CROSSING ANGLE 14.8 deg.

EMITTANCE* py a 20 Fy o 10 mmm-mrad
FILLING SPEED (.4 pulses/s 1 v 25 mA/sec
TOTAL FILLING TIME 2 - 4 hours

Magnei System

FOCUSING TYPE comb, fct. BEND.RAD. 78.6 m
LATTLCE ORDEKF0D0

No. MAGNETS LENGTH (ea) 4, 33/2 L m
No. QUADS - LENGTH (ea) - m
MAX BEND.FIELD 1,33 Ti MAX GRAD. 4.2 T/m
TOTAL WEIGHT (tons) Fe A44/22 Cu 5.273.2

OTHER MAGNETS cnecial dinoles, guads, sextupoles
BETATRON FREG. vy g, 090 v 8.88

AMPL.FUNCT.AT INTERSECT, ) 21748% ) 12.2/2.7
Acceleration System (used for filling only)
HARMONIC No. 30 FREQUENCY 9.5 + 3rd harm. MHz
No. TRANSMITTERS 7 + 1 No. CAVITIES 7 4+ 1

per. ring
BUNCH T0 BUNCH TIME 105 ms

BUNCH SIZE (LxWxH) 7500 % 7 % 5 mmd (full dim.)
PEAK RF VOLTAGE PER BEAM 15 RV

MAX RF POWER 10 + 18 KW ON BEAMS -

Vacuum Syatem

PRESSURE IN RINGS, NO BEAM ~ 4.10712 Torr
WITH BEAM «, 4.10~12 Torr
PRESSURE AT INTERSECTIONS < 112 Torr

PUMPS (No., Type, Speed) 150 jon pumps. (400 1/s)
4350 subkl. pumps (700 1/s) per. ring

Publighed Articles Describing Machine

E. Keil, CERN, 72-14 (3979).
K. Johnson, Nucl. Instr. Meth. 108 (1973) 205.
K. Hibner, CERN, 77-15(1977).

*Emit tance = Area xBy at 907 current (for p-machines)

STORAGE RINGS PERFORMANCE

Normal Maximum
(or Goal) achieved
ENERGY (GeV) 11.8-31.4 3i.4
RESOLUTION AE/E, (%) A 3

LUMINOSTTY (om 2 sec 1) 02170477 0.31 /0,65 %1032

BEAM SIZE, horizental &0 bt
vertical 4,5/2.07 i

CURRENT, PER BEAM (A) 35 52

BEAM LIFE, AT 35 A~ 140 A 350 days

5 . .
in low B section.

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA 6700 m
No. EXPERIMENTAL INTERSECTS [

No. EXPERIMENTS/INTERSECT 1=2

SPECIAL RESEARCH EQUIPMENT OR FACILITIES:

Open Axial Field Magnet (OAFM, axial field)
Spiit Field Magnet (SFM, transv, field)
Supercond, Solenoid (axial field with iow R)

TOTAL POWER USED (average) FOR RESEARCH 5 MW
No. USBR GROUPS: in house particip.outside o 36
TOTAL RESEARCH STAFF, in housen 32 putside ~ 170
ANN', RESEARCH BUDGET

(without sal.)
ANN. RESEARCH TIME 3000 h

Other Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine

Preparations for a super—conducting low-f insertion
and for operation with antiprotons.
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NAME OF STORAGE RINGS p1.¢.7.

INSTLTUTION 1 ahoyatoize de ] Acctleratens Lindaire

LOCATION  opoay (France)

PERSON 18 CHARGE  p. MARIN

DATE: Maych 1980

DATA SUFPLIED BY g . SOMMER

HISTORY AND STATUS

CONSTRUCIION STARTED (date)  wareh 197]
FIRST COLLISIONS, OR GOAL (date) May 1976
TOTAL COST OF FACILITY 60 MF
FUNDED BY IN2P3

TOTAL MACHINE STAFF (nowy 4%
ANN,OPERAT. BUDCET 6 MF
ANN.OPERATING TIME s7g0 3

STORAGE RINGS PARAMETERS

(without salaries’
oN" 70 A

General
COLLIDING PARTICLES 2 x (e'e’)
ENERGY 1.85 Gev GeV

APPROX, SHAPE Race track DIMENSIONS 33 % 321 m2
ORBIT: length 94,6 m, time 0.316 us

No. INTERSECTS 2

CROSSING ANGLE o]
Injector System

Type Linac
INJ, ENERGY 0.7 - 1.0 GeV OUTPUT 107 e¥/20 pne pulse
EMITTANCE * 3,5 mmm-mrad

FILLING SPEED _ |.6 A/hour {e%)
TOTAL FILLING TIME Two rings <

Magnet System

FOCUSING TYPE Sep fupct., BEND.RAD. j:3.82 L V4,1 m
LATTICE ORDER 2

1,15 hour

No. MAGNETS 2 x |2 LENGTH (ea) P m
No. QUADS 2 X 28  LENGTH (ea) 0.45 m
MAX BEND,FIELD .6 T MAX GRAD. 12 T/m
TOTAL WEIGHT (tons) Fe 800 Cu 80

OTHER MAGNETS 4 + 8 vertical dipoles

BETATRON FREQ. vy 3.80 v, 1,80

AMPL.FUNCT.AT INTERSECT, an 2-‘§"1(G) 2.18 m

Acceleration System
HARMONIC No. g FREQUENCY 25,352 MHz
No. TRANSMITTERS 2 No. CAVITIES 2 %1

BUNCH TO BUNCHE TIME 0,316 us
BUNCH SIZE (LxWxH) At .8 GeV 250 % 1.3 % 1.3 mm®

PEAK RF VOLTACE PER BEAM 500 kV

MAX RF POWER 2 x 250 kW ON BEAMS 60 kW

Vacuum System

PRESSURE IN RINGS, NO BEAM 1010 Torr
WITH BEAM 10~9 Torr

PRESSURE AT INTERSECTIONS 10~° Torr

PUMPS (No., Type, Speed) 2 x 24 jonic Loos o

2 ¥ 50 sublimation{ =

I
Published Articles Describing Machine

Proceedings of High Energy Accelerators
Conferences.

i

*Emittance = Area xBy at 90% current (for p-machines)

STORAGE RINGS PERFORMANCE

Normal Maximum
{or Goal) achieved
ENERGY (GeVY. 1.8 1.8

RESOLUTION AE/E,(Z) _ 0.074 at 1.8 GeV

LUMINOSITY {em ~ sec ) 1.4 x10°%1.56
BEAM SIZE, horizontal 1.54 mm (g ) GeV)
vertical 0.6 mm (Ox)

CURRENT, PER BEAM (A) 2 <50 wh -

BEAM LIFE, AT p,25 A 201 1,72 GeV
RESEARCH PROGRAM

APPROX, EXPERIMENTAL AREA 6 x 15 o

No. EXPERIMENTAL INTERSECTS 1

No. EXPERIMENTS/INTERSECT }

SPECIAL RESEARCH EQUIPMENT OR FACILITIES:
DM2, Mapnetic Detector in installation phase,

TOTAL POWER USED (average) FOR RESEARCH 2.3 MW
No. USER GROUPS: in house 1 outgide |

TOTAL RESEARCE STAFF, in house 20 outside §)

ANN', RESEARCH BUDGEYT 3.5 MF (without sal.)
ANN. RESEARCHE TIME 70 Z e’e” , 15 % SR, h

Other Relevant Parameters or Notable Features
- Two rings operating simultaneously .
~ Peak luminosity scales like B2,

- Luminesity after injection scales like I, the
luminesity lifetime scales like single beam 1ife-
time.

Recent Improvements or Modifications to Machine

- Second 250 kW transmittey installed.
- Second SR beam line on lower ring.

~ Higher energy injection (tentatively 1.5 GeV).

" G + SR users
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NAME OF STORAGE RINGS DORIS

INSTIIUTION Deulsches Elektronen-Synchrotron DESY

LOCATION Hamburg W,Germany

PERSCN IN CHARGE K. Wille

DATE iparch 1980

DATA SUPPLIED BY Nesemanh, Wile

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1970

FIRST COLLISIONS, CR GOAL (date) Dec, 1973

TOTAL COST OF FACILITY 120 MDM

FUNDED BY Government of W.Germany and Hamburg

TOTAL MACHINE STAFF (now) %40

ANN . OPERAT. BUDGET 8 MDM(witheout saiaries)*¥*

ANN - OPERATING TIME WN" 85 7

STORAGE RINGS PARAMETERS

General b -

COLLIDING PARTICLES e e

ENERGY 1.5 -~ 5,1 eV

APPROX, SHAPE oval DIMENSIONS 55x111 m"

ORBIT: length 288 m, time 0.560 us

No. INTERSECTS 2  CROSSING ANCLE [

Injector System

Type Synchrotron (DESY)

INJ. ENERGY 1.5 - 5,1 GeV QUTPUT

EMITTANCE* (.4 - 1.0 Trm=myad

FILLIKG SPEED 1.5 mA/sec

TOTAY, FILLING TIME 30 sec

Magnet System

FOCUSING TYPE separated fct, BEND.RAD. 12,19 m

LATTICE ORDER

No, MAGNETS 24 LENGTH (ea) 3,19 m

No. QUADS ;] LENGTH (ea) 0.671.1 m

MAX BEND,FIELD 1.% T; MAX GRAD. 13 T/m

TOTAL WEIGHT (tons) Fe 365 Cu 40

OTHER MAGNETS 12 séxtupoles

BETATRON FREQ. vy_ 7.2 v, 5,3

AMPL,FUNCT.AT INTERSECT, ,., f12m . .. 4.3 m

(H) o)

Acceleration System

HARMONIC No. 480 FREQUENCY 499.865 MHz

No. TRANSMITTERS 4 Wo. CAVITIES &

BUNCH TO BUNCH TIME 2 .. 960 nsec .

BUNCE SIZE (LaWaH) g0 % g * 2 mm°

PEAK RF VOLTAGE PER BEAM 15 MV

MAX RF POWER 1 MW ON BEAMS 150 kW

Vacuum Syetem -10

PRESSURE IN RINGS, NO BEAM 5% 10 Torr
WITH BEAM 3= 1077 Torr

PRESSURE AT INTERSECTIONS 1% 10 ° Torr

PUMPS (No., Type, Speed)} G
46 GP, 400 Torr I/sec

Published Articles Describing Machine
The DORIS Storage Ring Group: "DORIS at 5 GeV™;
DESY 79/08, FEb. 1979

DESY Annual Reports

*Emittance = Area xBy at 907 current (for p-machines)

** incl. power cost

STORAGE RINGS PERFORMANCE

Yormal Maximum

(or Goal) achieved
ENERGY (GeVy 1.5-5.1.GeY 5.1, GeV
RESOLUTION AE/E. (%) 1 0,12 (5 GeV)
LUMINOSITY {cm = sec 7) TS 3 % 10°0
BEAM SIZE, horizontal 0,8 mm

vertical 0.1 mm

CURRENT, PER BEAM (4) 0,02 0.05

{single bunch)
BEAM LIFE, AT 0.02 AT B 20
RESEARCH PROGRAM
APPROX. EXPERIMENTAL AREA 2100 m2
No. EXPERIMENTAL INTERSECTS 2
No. EXPERIMENTS/INTERSECT
SPECIAL RESEARCH EQUIPMENT OR PACILITIES:
TOTAL POWER USED (average) FOR RESEARCH 3 MW

No, USER GROUPS: in house_ 2 outside

TOTAL RESEARCH STAFF, in house outsgide 45
ANN. RESEARCH BUDGET _ 28.4 Mic DM (without sal.)
ANN. RESEARCH TIME 6000 h

Other Relevant Parameters or Notable Features

Recent Improvements or Modifications to Machine

Injection from PiA
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NAME OF STORAGE RINGS PETRA

INSTY TUTION

Deutsches Elektronen~Synchrotron DESY

LOCAT 10N Hamburg, W.Germany

PERSON IN CHARCE £, Degéle

DATE:2g, 3,80

DATA SUPPLIED BY R. Kose

HISTORY AND STATUS

CONSTRUCTION STARTED (date) Jan. 76

FIRST COLLISIONS, OR GOAL (date)July 78
TOTAL COST OF FACILITY 98.000.000 DM

FUNDED BY Government of W. Germany and Hamburg
TOTAL MACHINE STAFF (now) 70
ANN.OFPERAT. BUDGET DM 10 Mill,

{without salaries)

ANN.OPERATING TDHE 6700 g - ol 85 %
STORAGE RINGS PARAMETERS

General

COLLIDING PARTICLES et e”

ENERGY L] Gav

APPROX, SHAPErng + 8 s!raightS)IMENSEOst ry = 366 m
ORBIT: length 2404 m, time v Ws

No, INTERSECTS 5 CROSSING ANGLE U

Injector Sysgtem

Type linac-{e -accumulator storage ring PIA)-~Synchrotron (DESY)
INT, ENERGY 7 GeV OUTPUT _2x10” e ~/puise
EMITTANCE % 2 nmm-mrad
FILLING SPEED 0.5 mA/sec

TOTAL FILLING TIME 10 min

Magnet System

FOCUSING TYPE sep, fci, BEND.RAD.
LATTICE ORDER FODO

No., MAGNETS 224 +8 LENGTH (ea)
No. QUADS 16/60/232 LENGTH (ea) 1.8/1.0/.6
MAX BEND.FIELD .4 Ti MAX GRAD. 16

TOTAL WEIGHT (tons) Fe 2147 24 Ab 124

OTHER MAGNETS 152 Sextupules

BETATRON FREQ. vy 25.2 Y
AMPL,FUNCT.AT INTERSECT, () 3Im

Acceleration System
HARMONIC No. 3840 FREQUENCY 499,665
No. TRANSMITTERS % No. CAVITIES &4 {5 cell)

192 m

5.38 m
m

T/m

MHz

BUNCH TO BUNCH TIME 3.8 usec

BUNCE SIZE (LxWxH) g 15 * 2,5 * .04 mm
PEAX RF VOLTAGE PER BEAM 100 MV

MAX RF POWER 4.4 MW ON BEAMS

VYaeuuwn System )
PRESSURE IN RINGS, NO BEAM < 2% 10
WITH BEAM < 0T
PRESSURE AT INTERSECTIONS 10~7
PUMPS (No., Type, Speed) 100 I/sec * m sputler
ion pumps

Tory
Torr/mA
Torr

Publighed Ar}tjcles Deseribing Machine
The 19 GaV e e Storage Ring PETRA,
Proc. of the 1979 Particle Acc, Conf,, San Francisco Marech 1979

DESY Annual Reports

*Emittance = Area xfy at 90% current (for p-machines)

STORAGE RINGS PERFORMANCE

Normal Maxinum
(or Goal) achieved
ENERGY (GeVY 19 19.

RESOLUTION AE/E, (%) _ 6410 *E(GeV 30
LUMINOSTTY (em 2 gec 1) ! 5%10
BEAM SIZE, hovrizontal 0.8 mm

vertical _0.03 mm
CURRENT, PER BEAM {A) 2 *.,015
BEAM LIFE, AT 02 A 0h
RESEARCE PROGRAM
APPROX. EXPERIMENTAL AREA X600 + 1x1200 n?
Fo. EXPERIMENTAL INTERSECTS 4
No. EXPERIMENTS/INTERSECT 1 2}
SPECTAL RESEARCE EQUIPMENT OR FACILITIES:
TOTAL POWER USED ({average) FOR RESEARCH 8 MW
No. USER GROUPS: »xitatpee 5  xooedde Int.Coll.
TOTAL RESEARCH STATF, in house 100 outside o4
ANN. RESEARCH BUpGET 34.4 Mio {without sal.)
ANN. RESEARCH TIME 6000 h

Other Relevant Parameters or Notable Featuves

Recent Improvements or Modifications to Machine

e* accumulator storage ring PlA taken into operation
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NAME 0F STORAGE RINGS ADONE

INSTITUTION

I.N.F.N, - ISTITUTQ NAZIONALE DI FIiSICA NUCLEARE

LOCATION L.N.F, ~LABORATORI NAZIONAL! D}

FRASCATL = ERASCATI (ROMAY 1TALY

PERSUN IN CHARGE S, TAZZARI

DATE:_2//3/1980

DATA SUPPLIED BY S, TAZZARI / A. REALE

HISTCRY AND STATUS

CONSTRUCTION STARTED (date) 1964
FIRST COLLISTIONS, OR GOAL (date) 1969
TOTAL COST OF FACILITY ~ g 190 [<g

FUNDED BY (. N.E.N. {(2/3): C.N,R, (/D
TOTAL MACHINE STAFF (now) 50
ARN . OPERAT. BUDGET

(without salaries)

ANN - OPERATING TIME K000 B3 N 90
STORAGE RINGS PARAMETERS

Genergl . -

COLL.IPING PARTICLES e , e

ENERGY 1.5 GeV

APPROX, SHAPE circular DIMENSIONS 33.42 m diam.
ORBLIT: length us

c m, time (.350

No. INTERSECTS 4 CROSSING ANGLE g )

Injeetor System

Type LINAC

INJ. ENERGY 320 MeV OUTPUT 0.1 A e7; .5 mA et
EMITTANCE* ~ 10 Trom-mrad
PILLING SPEED ~ 10mA/s e™; ~5 mA/m et

TOTAL FILLING TIME ~ 20 m

Magnet System

FOCUSING TYPE Sep.funct. BEND.RAD. 5.00 m
LATTICE ORDER__0/2 FODOBODROF 0/2

No. MAGNETS 12 LENGTH (ea) 2.618 i
No. QUADS 48 LENGTH (ea) N m
MAX BEND.FIELD Ty MAX GRAD. 5 T/m

TOTAL WEIGHT (toms) Fe ann Cu  ap
OTHER MAGNETS ...

BETATRON FREQ. vy 3.1 V. 3.1
AMPL.FUNCT.AT INTERSECT, (1) 9 m (‘}} 3.2.m

Acceleration System
HARMONIC ¥o. 3 FREQUENCY 8.5685 MHz
No. TRANSMITTERS No. CAVITIES 2x 2

BUNCH TO BUNCH TIME 117 ns
BUNCH SIZE (LxWxH) ~ 600 x 3.2 x 1.8 mmo

PEAK RF VOLTAGE PER BEAM 160 KV /tarn

MAX RF POWER 190 KW ON BEAMS 20 KW

Vacuum System 16

PRESSURE IN RINGS, NO BEAM ~ 10" Torr
WITH BEAM ~ 10~7 Torr

PRESSURE AT INTERSECTIONS < 10-9 Torr

PUMPS (No., Type, Speed) 28 x 500 1t/s

Published Articles Describing Machine

- ADONE Status Report - Proe. of the Int, Conf. on High
Energy Acc. - Dubna (1963}

- ¥. Amman et al.: Lettere al Nuove Cimento - Serie I,
Veol. 1, pag. 729-737 (1969)

~ Status Report on the e¥ e~ storage ring ADONE - FProc,
of the 1971 Particle Acc. Conf. - Geneva, p. 132.

*Emittance = Area xBy at 90% current (for p-machines)

STORAGE RINGS PZRFORMANCE

Normal Maximum
{or Goal) achieved
ENERGY {(GeV}. 1.5 1.57
RESOLUT1ON AE/E, (%) 5.7 104
LUMINOSITY {cm ©~ sec ™) G x 1029
BEAM SIZE, horizontal mm .20
vertical mm _~1.& (2o}
CURRENT, PER BEAM (A) Q.06
BEAM LIFE, AT 1 A ~10h
RESEARCH PROGRAM
APPROX. EXPERIMENTAL AREA — m2

No. EXPERIMENTAL INTERSECTS 4
No. EXPERIMENTS/INTERSECT H.E.P, program discentinued '78
SPECTAL RESEARCH EQUIPMENT OR FACTLITIES:

—~ LADON: Laser backscalier monochromatic y-ray facilily
5 € Ey < 80 MeV)
- PULS: Synchrotron light facility; 5 channels (d. =8.3 A
~ PWA: Synchrotron light ghannel from 1.9 T, 6 pole wiggler
magnet (/'E,C = 4.4 A)

TOTAL POWER USED (average) FOR RESEARCH ~ 1.5 My
No. USER GROUPS: ju/Mewdeg 21 AutsEAe mixed
TOTAL RESEARCH STAFF, in house 15 outside 70
ANN, RESEARCH BUDGET 1.5M$ {without sal,)

ANN. RESEARCH TIME 18000 h

Other Relevant Pavameters or Notable Features

35% of research time is devoted to LINAC users. Nuclear
Physics program: LEALE:

-~ gt¥ beams

= annihilation menochromatic y-ray beam (60 + 300 MeV)

Recent Improvements or Modifications to Machine

1.9 T/6 pole wiggler added.
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NAME O STORAGE RINGS ISABELLE

INSTITTUTION Brodkhaven National Laboratory

LOCATION Upton, Long Island, Ny

PERSON TN CHARGE J.R. Sanford DATE: 3/28780

DATA SUPPLIED BY

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 2nd Quarter F¥ 1978
FIRST COLLISIONS, OR GOAL (date) April 198¢
TOTAL: COST OF FACILITY $276,750, 000

FUNDED BY _U.S. Department of Energy

TOTAL MACHINE STAFF (now) 295

ANN.OPERAT. BUDGET [ (without salaries)
ANN.OPERATING TIME .- _E; BEAM ON" 507
STORAGE RINGS PARAMETERS

General

COLLLDING PARTICLES Protons

ENFRGY 60 to 800 cent&r-57~mass Gayv
APPROX, SHAPE circular DIMENSIONS 610 m radius
ORBIT: length 3833 m, time 12.8 us
No. INTERSECTS 6 CROSSING ANGLE 11.18 mr

Injector System

Type Alternating Gradient Synchrotron (AGS)

INJ. ENERGY 30 GeV OUTPUT 2.7 x 10iZ2/pulse
EMITTANCE* Normalized, Horiz.+Vert, 15 mwmm-mrad
FILLING SPEED Min, 1.3 sec/puise  stacking time
TOTAL FILLING TIME 10 minutes (minimum)

Magnet System

FOCUSENG TYPE AG BEND.RAD, 267 n
LATTICE ORDER Uy BBE Uy BBB

No. MAGNETS 732 LENGTH (ea) 4.75 m
No, QUADS 353 LENGTH {ea) 1.80 m
MAX BEND,.FTELD & T; MAX GRAD, 60T /m

TOTAL WEIGHT (tons) Fe 45000 Cu Superconducting

OTHER MAGNETS

BETATRON TFREQ. Vi 72.62 Ve 77,62

AMPL.FUNCT.AT IN{FRSECT, (v 7A3w "™ 7.5 &
s Ay

Acceleration System

HARMONIC No. 3 FREQUENCY 0.235 MHz
No. TRANSMITTERS3/ring No. CAVITIES 3/ring

(1 stacking rf spstem/ring at 4.45 M)

BUNCH TO BUNCH TIME 2.84 usec

BUNCH SIZE (LxWxH) 639 m x 62 mm X 5 mm &t 30 Cev
PEAK RF VOLTAGE PER BEAM S6 kY

MAX RF POWER 600 kW/ring ON BEAMS 66 kW/ ring

Vacuum System

PRESSURE IN RINGS, NO BEAM Hy 3 x 10711 Torr
WITH BEAM H2 3 = 10<11 Torr
PRESSURE AT INTERSECTIONS 1 x 10=11 Torr

PUMPS (No., Type, Speed) 714 ion pumps § = 20 &fs
1428 Ti-sublimation pumps 8 = 1600 {/6ec (H,)

Published Articles Describing Machine

*Emittance = Area xRy at 90% current (for p-machines)

STORAGE RINGS PERFORMANCE

Formal Maximum
{or Goal) achieved
ENERGY (CeV) 800 center-of-mass
RESOLUTION AE/E, (%) _ 0.3

LUMINOSITY (em ~ sec 1) 2%x1032-1033

BEAM SIZE, horizontal 1.9 mm )
vertical 0.8 um ) at 400 GeV
CURRENT, PER BEAM (A)

BEAM LIFE, AT A many days

RESEARCH PROGRAM

APPROX., EXPERIMENTAL AREA 4000 m
No. EXPERIMENTAL INTERSECTS 6
No. EXPERIMENTS/INTERSECT 1

SPECIAL RESEARCH EQUIPMENT OR FACILITEIES:

TOTAL POWER USED (average) FOR RESEARCH 3 MW
No. USER GROUPS: in house 1 outside 5
TOTAL RESEARCH STATF, in house 50 outside250
ANN. RESEARCH BUDGET - (without sal.)
ANN. RESEARCH TIME h— h

Other Relevant Parameters or Notable Features

ISABELLE uses superconducting magnets, 732 dipoles

and 332 quadrupoles are required.

The refrigerator must remove 23.5 kW from super-
eritical helium below 4 X and 55 kW from helium
gas at about 50 X.

4 closed areas, capable of supporting major equipment

with utilities and basis for radiation shieldding.

2 open areas in which temporary shielding enclosures

can be built for less extensive experiments.

Recent Improvements or Modifications to Machine
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NAME OF STORAGE RINGS

Cornell Electron Storage Ring - CESR

INSTITUTION _ Corpel] University

LOCATION  Ythaca, NY

PERSON IN CHARGE Maury Tigner

DATE: March T980

DATA SUPPLIED BY same

HISTIRY AND STATUS

CONSTRUCTION STARTED (date) MNov. 1978
FIRST COLLISIONS, OR GOAL (date) Jype 1979

TOTAL COST OF FACILITY 20 M §

FUNTED BY National Science Foundation

TOTAL MACHINE STAFF (mow) 60

ARN .OPERAT. BUDGET & M} (without salaries}
ANN -CPERATING TIME 6000 h; "BEAM O 85 %

STORAGE RINGS PARAMETERS

General -

COLLIDING PARTICLES @& e

ENERGY 8 x 8 GeV
APPROX, SHAPE Circular DIMENSIONS R = 120 M
ORBIT: length 768 m, time 2.5 Hs

No. INTERSECTS P CROSSING ANGLE 0

Injector System

Type Synchrotron/Linac
INJ. ENERGY 200 MeV
EMITTANCE * 0.1

FILLING SPEED 2mA/min e¥, SmA/min e”

TOTAL FILLING TIME T hour

Magmet System
FOCUSING TYPE AG BEND.RAD. 88 m
LATTICE ORDER FODG .
No., MAGNETS a4 LENGTH (ea) 6.6 ™m
No. QUADS 98 LENGTH (ea) .6 m
MAX BEND.FIELD .3 T; MAX GRAD. 13 T/m
TOTAL WEIGHT (toms) Fe 700 Cu
OTHER MAGNETS

BETATRON FREQ. vy_ 9 tp 11 v
AMPL.FUNCT.AT INTERSECT, (") I nm

Acceleration System
HARMONIC No. FREQUENCY 500 MHz
No. TRANSMITTERS 2 No. CAVITIES Z

OUTPUT 8 GeV

Tmm-mrad

9 to 11
V) 0.1 m

BUNCH TO BUNCH TIME 2.5 u sec.
BUNCH SIZE (LxWxH) (g} 4 cm x 1 mm x
PEAX RF VOLTAGE PER EBEAM 12 MV

MAX RF POWER 1.6 MW . ON BEAMS

.1 mm

1 M

Vacuum System -9
PRESSURE IN RINGS, NO BEAM 10
WITH BEAM 10-B
PRESSURE AT INTERSECTIONS 7 x 10°7
PUMPS (No., Type, Speed) 140 sputier ion
150 1/sec

Torr
Torr
Torr

Publighed Arvticles Describing Machine
Proc. 1980 Intnl Acc. Conf.

*Fmittance = Area xfy at 90% current (for p-machines)

STORAGE RINGS PERFORMANCE
Maximum
achieved

Normal
(or Goal)

ENERGY (GeV) 8 5.5

RESOLUTION AE/E, (%) _

LUMINCSITY (cm 2" ee 1) 103% 2y 1030

BEAM SIZE, horizontal
vertical

CURRENT, PER BEAM (A) .1 .04

BEAM LIFE, AT 08 4 hr

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA
No. EXPERIMENTAL INTERSECTS
No. EXPERTMENTS/INTERSECT 1
SPECTAL RESEARCH EQUIPMENT OR FACILITIES:

1000 m
P

General Purpose Magnetic Detector

TOTAL POWER USED (average) FOR RESEARCH i MW
No. USER CGROUPS: in house i outgide B

TOTAL RESEARCH STAFF, in house 25 outside

ANN, RESEARCH BUDGET * {without sal.)
ANN. RESEARCH TIME 4000 h

Other Relevant Parameters or Notable Features

* Incl, in 5 M § Total Operating Budget

Recent Improvements or Modifications to Machine
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NAME (F STORAGE RINGS SPEAR

INSTITNTION Stanford Tinear Accel&yaror CZNTeET

LOCATION 2575 Sand NiTI Road, Wenlo PEYK, TA 94355 T7.5.A.

PERSON IN CHARCE _J. R. Rees DATE: 3-20-80
DATA SUPPLIED BY J. Harris

HISTORY AND STATUS STORAGE RIMNGS PERFORMANCE
CONSTRUCTION STARTED (date) August 1972 Yiormal Haximum
FIRST COLLISIONS, OR GOAL (date) April 1972 (or Goal) — achieved
TOTAL COST OF FACILITY % 5 x 106 ENERGY (GeV) 1-5-3.5 4.2
FUNDED BY  U.S. DOE RESOLUTION AE/E, (%) 0.1 21
TOTAL MACHINE STATF (now) 30 LUMINOSTTY (em © sec ) 2 x 1090 1 x 107¢ 3.7 GeV
ANN - OPERAT. BUDCET $1x 108 _(without salaries) BEAM SI1ZE, horizontal 3 mm
ANN - UPERATING TTME SO0 Ty "HE ON" 75 vertical 0,1 mm
PN - 3 TN *

STORAGE RINGS PARAMETERS CURRENT, PER BEAM (4) 0,016 2.0 GeV__ 0,1A
General
COLLIDING PARTICLES e, o JeaM LIFE, AT _ 0,02 A_> 207
ENERCY  1.p + 4.2 GeV Single Beam
APPROX, SHAPE_Ring DIMENS LONS B0m Dia.
ORBIT: length 234 m, time 0.78] us RESEARCH PROGRAM 2
No. INTERSECTS 3 CROSSING ANGLE D APPROX. EXPERIMENTAL AREA 2 x 120 m
Inicetor Sust No, EXPERIMENTAL INTERSECTS 3
Tyie Staﬁgi 5”?_ rccelerat No. EXPERIMENTS/INTERSECT 1

T Adledy Accelerator f O f .
i grator SPECTAL RESEARCH EQUIPMENT OR FACILITIES:
EMITIARCER® 5 x ] x 0.4 TEm-mrad XDS 55 Computer Available For On Line Data
FILLING SPEED 5 & &0 mA/min, Analysis
TOTAL FILLING TIME 5 » 50 minutes
Magriet System
FOCUSING TYPE SEP BEND.RAD., 12:7 m
LATTICE ORDER™™ OEBDETO .
No. MAGNETS 36 LENGTH (ea) 2.35 m TOTAL POWER USED {average) FOR RESEARCH 3 MW
No. QUADS 46 LENGTH (ea) 0.5 m No. USER GROUPS: in house 1 outside ]
MAX BEND.FIELD 1-1I5 T3 MAX GRAD. .67 T/m TOTAL RESEARCH STAFF, in houee 10 outside 10
TOTAL WEIGHT {tons) Fe 220 Ew Al 10 tons ANN. RESEARCH BUDGET NA (without sal,)
OTHER MAGNETS 8 insertion Q, 52 Sext., 4 Oct. ANN. RESEARCH TIME 3000 h
BETATRON FREQT vy 5.27 Vo2:17
AMPL.FUNCT.AT INTERSECT, an 1+2m (é\ 0+ 1m Other Relevant Pavemeters or Notable Features

7 7

Acceleration System 1. Modified to provide 5 outlets for synchrotron
HARMONIC Mo. ngn - FREQUENCY 358,53 MHz radiation beams, derived from bending magnets
No. TRANSMITTERS 4 Mo. CAVITIES 4 x & and from 6 pole, 1.8 T wiggler magnet.

BUNCH 70 BUNCH TIME 781 vmsec
BUNCH STZE {LxWxH) .
PEAK R¥ VOLTAGE PER BEAM 4 My

™3

Laser polarimeter installed.

MAX RF POWER 200 KW ON BEAMS

Vacuwn System

PRESSURE IN RINGS, NO BEAM 13 y 10”10 Torr
WITH BEAM 3 % 1077 Torr

PRESSURE AT INTERSECTIONS ~ 1 x 10-9 Torr

PUMPS (No., Type, Speed) 20 Top 400 1/sec
36 Ion 600 1/sec

Published Articles Describing Machine Recent Improvements or Modifieations to Machine
The SLAC Storage Ring

Project - SPEAR:
VIITth Accelerator Conference
CERN, 1971

*Emittance = Area xBy at 907 current (for p-machines)
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NAME OF STORAGE RINGS POSITRON ELECTRON PROJECT PEP

INSTITTION STANFORD LINEAR ACCELERATOR CENTER

LOCATION F NIA, 1ISA

_STANEORD, CALIFOR
PERSOR IN CHARGE y_ R, RERS

DATE :MARCH 17, '80
DATA SUPPLIED BY . WIEDEMANN
HISTORY AND STATUS STORAGE RINGS PERFORMANCE
¥ormal Maximum
CONSTRUCTION STARTED (date) November 1976 :
FIRST COLLISIONS, OR GOAL (date) apri] 1930 (or Goal) achieved
TOTAL COST OF FACILITY _§7§ miilion ENERGY (GeV) 15 18
FUNDED BY PSDOE RESOLUTION AE/E (%) -1
TOTAL MACHINE STAFF (now) 98 LUMINOSITY (cm sec ) 1032 &.1p31
ANN . OPERAT. BUDGET (without salaries) BEAM $I12%, horizontal (mm} 60 .50
ANN- OPERATING TIME __ E BEAM ON" - 4 at Int., Pt.vertical (mm) .03 .01
q BEAM (A . .

STORAGE RINGS PARAMETERS CURRENT, PER (A) 033 _.0053
General i 050 AT IO B
COLLIDING PARTICLES Positrop-Electron BEAM LIFE, AT - 2
ENERGY 4 to 18 GaV
APPROX, SHAPE yound DIMENSIONS 700 m ¢ RESEARCH PROGRAM
ORBIT: length 2200 m, time 7.3 9
No. INTERSECTS 6 CROSSING ANGLE 0 APPROX. EXPHRIMENTAL AREA 1000 m

. 5 No. EXPERIMENTAL INTERSECTS 6
Injector System No. EXPERIMENTS/INTERSECT 1 to 2

Type Stanford Linear Accelerator Center (SLAC)

INJ. ENERGY 4 to 18 geV OUTPUT e1; 10° jin 1 psec
EMITIANCE* e—: 0.02 et 0.2 wrom-mrad
FILLING SPFED e%: 2 ma/min (5 CeV) to 10ma/min (135GeV)
TOTAL FILLING TIME 5 to 10 min

Magmet System

FOCUSING TYPE sep., funct BEND.RAD.  165.52 m
LATTICE ORDER FODO

¥o. MAGNETS 192 LENGTH (ea) 5.40 m
No., QUADS 248 LENGTH (ea) ,55 to 2.0 m
MAX BEND,.FTELD 3625 T3 MAX GRAD. 17.6 T/m
TOTAL WEIGHT (tonsi Fe 1800 Al 90

OTHER MAGNETS Sextupoles (192}, Wigeler Magnets (3)
BETATRON FRE(. vy 18.25 to 36.25 Vv, 18.75
AMPL.FUNCT.AT INTERSECT, (3 3.0m (yy-cLl m

/7 ANY S

Acceleration System
HARMONIC No. 2592 FREQUENCY

No. TRANSMITTERS 12 No.

323,21 MHz

CAVITIES 24

BilCH TO BUNCH TIME 2.43 lisec

BUNCH STZE (LxWxH) 0.X0uX0.= 20 x 1.7 x 1.0 mm
PEAK RF VOLTAGE PER BEAM 50 MV @ 15 GeV

MAX RF POWER 6.0 MW ON BEAMS 5.0 MW (max)

Vacuum System

PRESSURE IN RINGS, NO BEAM Typ, 5 10'10 Torr
WITH BEAM < 1 % 10-8 Torr
PRESSURE AT INTERSECTIONS 5 x 107 Torr

PUMPS (No., Type, Speed)Sputter Ion Pump 220 1lt/sec
108 Sputter Ion Pump 100 1t/sec
196 Distrib. Pmup 5300 1t/sec

Published Ariicles Deseribing Machine

A proposal for a Positron Electron Colliding Beam
Storage Ring Project (PEP) SLAC-171

PEP-Conceptual Design Report SLAC~189
The Positron Electron Project — PEP J. R. Rees
IEEE Vol. NS-24, No. 3, p 1836 (1977)

*Emittance = Area xfy at 90% current (for p-machines)

SPECTIAL RESEARCH EQUIPMENT OR FACILITIES:

1) Tiwe projectlion chamber (TCP) and 1,5 T super
conducting solenoid
2) Llepton total energy detector (MAC)
3) High resolution spectrometer (HRS) 1.7 T super
conducting Argonne Bubble Chamber Magnet
TOTAL POWER USED (average) FOR RESEARCH 10 MW

No. USER GROUPS: in house and outgide 9
TOTAL RESEARCH STAFF, in house and outside3gp
ANN. RESEARCH BUDGET

(without sal.)
ANN. RESEARCH TIME —_— h

Other Relevant Pavameters or Notable Featuvres

Recent Improvements or Modifications to Machine









Unfortunately, the data sheets on VEPP-2M and VEPP-4, Novosibirsk,

arrived after the deadline and could therefore not be included in
the Catalogue for High Erergy Accelerators.

J.H.B. Madsen

P.H. Standley

CERN ~ June 1980






NAME OF STORAGE RINGS VEPP-2M

VEPP-2i Spare

INSTITUTION Inatithte of Huclear Phvaich

LOCATION Novo sibirsk, USSR

PERSON IN CHARGE Ju«Me Shatunoy
DATA SUPPLIED BY ]

DATE: Mgroh, 198

HISTGRY AND STATUS

CONSTRUCTION STARTED (date) 1970
FIRST COLLISIONS, OR GOAL (date) 1974
TOTAL COST OF FACILIT:

FUNDED BY

TOTAL MACHINE STAFF (now) 37 -
ANN,OPERAT. BUDGET without salaries?

(
ANN.OPERATING TIME_""RTTEFANON' 70 7

STORAGE RINGS PARAMETERS

General
COLLIDING PARTICLES ot o~
ENERGY 0,7 GeV

APPROX, SHAPE racetrnck DIMENSIONS
ORBIT: length 18 m, time Q0,06 us
No. INTERSECTS 2 CROSSING ANGLE 0

Injector System

Type 2.5MeV Linac+250MeV o nechrotrontBuster
INJ. ENERGY 100¢550 OUTPUT_€7 = bmd , € =100 md

STORAGE RINGS PERFORMANCE

Maxinum

Normal
{or Goal) achieved

ENERGY (GeV)' 0-7
RESOLUTION AE/E, (%) _ 0.7
LUMINOSITY (cm z sec l) = _3.1030
BEAM SIZE, horizontal 002 em

vertical W}
CURRENT, PER BEAM (A)
BEAM LIFE, AT 0,092 A 1639ec

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA 60 m?
No. EXPERIMENTAL INTERSEGTS

No. EXPERIMENTS/INTERSECT 1

SPECIAL RESEARCH EQUIPMENT OR FAGTLITTES:

EMITTANCE * 7y Tzn-mrad - Synchrotron radiation
FILLING SPEED 2+107&" /sec
TOTAL FILLING TIME
Magnet System
FOCUSING TYPE strong  BEND.RAD, 122 m
LATTICE ORDER
No. MAGNETS <! LENGTH (ea} 1 ™ TOTAL POWER USED (average) FOR RESEARCH 2 My
No. QUADS 16 LENGTH (ea) (a2 m No. USER GROUPS: in house ... outside
MAX BEND.FIELD 140  r; MAX GRAV. 63 T/m TOTAL RESEARCH STAFF, in House 100 outside
TOTAL WEIGHT (tons) Fe 15 Cu ot ANN. RESEARCH BUDGET {without sal.)
OTHER MAGNETS_ 16 sextlpoles, 6 SXeW=-0uadrupoles ANN. RESEARCH TIME h
BETATRON FREQ. vy 3.04 Vi 3207
AMPL.FUNCT.AT INTERSECT, (H}4Ocm o bem Other Relevant Parameters or Notable Features
Acceleration System
HARMONIC No. 12 FREQUENCY 200 MHz
No. TRANSMITTERS No, CAVITIES 9
BUNCH TO BUNCH TIME
BUNCH SIZE (LxWxH)
PEAX RF VOLTAGE PER BEAM 200 KV
MAX R¥F POWER 15 kW . ON BEAMS & Ly
Vacuwn System -9
PRESSURE IN RINGS, NO BEAM _ 1*10™Z Torr
WITH BEAM 510 7 Torr
PRESSURE AT INTERSECTIONS 1410 Torr

PUMPS (No., Type, Speed) 72 Ton - 150 /a8 and
8 DIST Ton = 7000 ¢/&

Published Articles Deseribing Machine .
Status report on electron-positron stora-

ge ring, VEPP-2i. The X Intern. Conf. on
Iligh Energy Accel. (1977)

*Emittance = Area xfy at 90% current (for p-machines)

Recent Improvements or Modifications to Machine



NAME OF STORAGE RINGS VEPP~4

VEPP-4 Spare

INSTITUTION Institute of fuclear Physics

LOCATION Hovoglblrak, USSH

PERSON IN CHARGE GelieTumailkin

DATE: Wiarch, 1980

DATA SUPPLIED BY T.Ja. Prolopopov

HISTORY AND STATUS

CONSTRUCTLON STARTED (date) -

FIRST COLLISTONS, OR GOAL {date) 1979

TOTAL COST OF FACILITY -

FUNDED BY -

TOTAL MACHINE STAFY (now) 80

ANN.OPERAT. BUDGET (without salaries)
ANN.OPERATING TIME TR THEAR 0N 60% %

STORAGE RIRGS PARAMETERS

General

COLLIDING PARTICLES e¥e™

ENERGY T GeV
APPROY, SHAPE racetrack DIMENSIONS 130x90 m
ORBIT: length 366.2 m, time 1.2 us

No, INTERSECTS 1 CROSSING ANGLE  Q

Injector System
Type Storage ring VEDP=3

INJ. ENERGY 2 Gev OUTPUT e~ —50mA; et-50mA
EMITTANCE * Tom-myad
FILLING SPEED 6~ — 1mA/gec, er — 5 #h/sec
TOTAL FILLING TIME et ~ 1 hey -

Magnet System

FOCUSING TYPEAG C.F.  BEND.RAD. 36 m
LATTICE ORDER BDOBFO

No. MAGNETS {6 LENGTH (eay . 2.4 m
No. QUADS : LENGTH {ea) 1.2 m
MAX BEND.FIELD Q] Ty MAX GRAD, T/m

" TOTAL WEIGHT (toms) Fe 580 Cu 200

OTHER MAGNETS 23 Int. req.Q,s8gpex,4out,Bpkew,MD
BETATRON FRE(. vy Qa2 variably v.0.2 variably
AMPL .FUNCT.AT INTERSECT, (1) 2m {V}JS voarigbly

Acceleration System

HARMONIC No. 221  FREQUENCY 180 MHz

No. TRANSMITTERS No. CAVITIES T

TONCH T0 BUNCH TIME 1 bumch in each beam = 1,2

BUNCH SIZE (LxWxH) = 20 cm

PEAK RF VOLTAGE PER BEAM b MV

MAX RF POWER ON BEAMS

Vaecuwun System ~10

PRESSURE TN RINGS, NO BEAM  5+10 g Torr
WITH BEAM 10 2 - Torr

PRESSURE AT INTERSECTIONS 7«90 "~ Torr

PUMPS (No., Type, Speed) 120 ITon-150 €/= and
80 DISTION - 300 &/8

Published Articles Deseribing Mochine
Status Report on VEPP-4, I.Protopopcv et

el., Invited paper presented at X Inter-
national conference on high energy accele-
rators, Protvino, USSR, July 1977.

"ttance = Area xfBy at 90% current (for p—machines)

STORAGE RINGS PERFORMANCE

Formal Maximum
{or Goal) achieved
ENERGY (GeV}. 1,5-7 3.4
RESOLUTION AE/E,(%) _ L a7 y
LUMINOSTTY (om > sec V) 10+ 5.1028(1,8GeV)
BEAM SIZE, horizontal 0.035 om
vertical 0,015 cm
CURRENT, PER BEAM (A) ™ 10 mA
. e 5 mA
BEAM LIFE, AT - A 3 has
RESEARCH PROGRAM
APPROX. EXPERIMENTAL AREA 500 mz

No. EXPERIMENTAL INTERSECTS 3
No. EXPERIMENTS/INTERSECT 4
SPECIAL RESEARCH EQUIPMENT OR FACILITIES:

Magnetic detector with strong vertical
field on the orbit (MD)

TOTAL POWER USED (average) FOR RESEARCH 5 MW
No. USER GROUPS: in house 3 outside _

TOTAL RESEARCH STAFF, in house (0 outside

ANN, RESEARCH BUDGET - (without sal.)
ANN. RESEARCH TIME h

Other Relevant Parameters or Notable Features

Tprangverse-polarized beam injection from
VEPP-3 for sccurate measurements of the
masses for the ,ﬂ - family particles

Planned
bédavt Improvements or Modifications to Machine

WEnergy monochromatization of particle
interaction.

Experiments with longitudinelly polarized
electron-vositron colliding beomse.
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