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COVER ILLUSTRATIONS

Front: Computer reconstruction of a 10 prong multihadron event in the SPEAR
magnetic detector, produced by the annihilation of ele” at 5 GeV in the center

of mass. Large rectangles represent shower counter latches, small rectangles~
trigger counters. Dots and squares are fiducial points. Coded times of ar-
rival of shower pulse heights are indicated. The axial magnetic field strength

is 4 KG.

Back: Axial view of the SPEAR magnetic detector (with iron end caps removed)
surrounding the west interaction region vacuum chamber. From the interaction
point outward, particles traverse four sets of cylindrical spark chambers,
trigger counters, the magnet coil, shower counter, magnet flux return and muon
spark chamber planes. The objects in the foreground are the innermost quad-

rupoles of the storage rings' low beta insertion.




FOREWORD

It has become customary to issue an up-to-date catalogue of the parameters
and performance of high-energy accelerators at the time of the International
Accelerator Conferences, Accordingly, we have sent out data sheets to the
various laboratories, requesting their co-operation in obtaining this information.
The forms are identical to those used for the 1971 CERN conference and we
thank M, H. Blewett for her kind permission to use them again.

We would like to express our warmest thanks to all those who have returned
the filled-out data sheets that include considerable new information.

Unfortunately, sheets for a few of the machines were not returned to us, at
least by the publication deadline. Rather than publish out-of-date or incorrect
material, we have not included any data for these machines. (They are shown
with an asterisk in the Table of Contents. )

In contrast to previous years you will find in this catalogue a new section
listing parameters of a few new major projects that are not yet funded. Realizing
that such information is at best tentative, reply to our questionnaire was left as an
option for the laboratories contacted and is therefore in no way complete.
Further, the authors of these pages which were returned wish us to emphasize
that their data is subject to change, however we feel that this information may
reflect the direction in which the High Energy Accelerator field is currently

moving.

G. E. Fischer

Ruth Thor Nelson
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V. Proton Linear Accelerators used as Injectors for Synchrotrons Cont.

9, USSR, IHEP Serpukhov, 100-MeV injector for 76- GeV PS
10, USSR, ITEP Moscow, 24, 6-MeV injector for 10-GeV PS
11. USSR, JINR Dubna, 9.4-MeV injector for Synchrophasotron

VI. Storage Rings

CERN, Geneva, 10 to 28-GeV, proton-proton - ISR

France, Orsay, 1.8-GeV, electron-positron - DCI

France, Orsay, 0.5-GeV, electron-positron - ACO

German Fed. Rep., Hamburg, 3-GeV electron-positron - DORIS
Italy, Frascati, 1.5-Gev, electron-positron - ADONE

USA, SLAC Stanford, 2.6-GeV, electron-positron - SPEAR
USA, Wisconsin, 0,24-GeV, electron (storage only) - Tantalus 1
USSR, Novosibirsk, 25-GeV, proton-antiproton - VAPP-4

. USSR, Novosibirsk, 3-GeV, electron-positron - VEPP-3

USSR, Novosibirsk, 1.8-GeV, antiproton (storage) - NAP
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VI. Unfunded Projects

1. Italy, Frascati, Super Adone, 10~-12 GeV, electron-positron
storage ring

UK, Dareshury, 2-GeV, electron storage ring for synch. rad.

3. UK, Rutherford-Daresbury, 14-GeV, electron-positron
storage ring - EPIC

4, USA, Argonne, 12-GeV, Superconducting Stretcher Ring (ZGS - SSR)
USA., Brookhaven, 200-GeV, proton-proton storage rings -ISABELLE

USA, LBL-SLAC, 15-GeV, electron-positron storage ring
PEP - Stage I

7. USA, Wisconsin, 1. 7-GeV, electron storage ring for synch. rad
Tantalus II
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NAME OF MACHINE CERN SPS
INSTITUTEON, CERN Laboratory II
LOCATION Geneva — Pays de Gex (F)

PERSON IN CHARGE J.B. Adsms
DATA SUPPLIED BY G, von Holtey
DATE Januery 1974

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1971

FIRST BEAM OBTAINED, OR GOAL (date) €nd OF 1976
TOTAL COST OF FACILITY 1150 MSE
fFunoeo ey_L1 Member States of CERN. .
TOTAL ACCELERATOR STAFF {now) 360

ANNUAL OPERATING BUDGET. -

ACCELERATOR PARAMETERS
Physical Dimentions  (Mean )
RING n:mﬁ%?.ﬁm-. Tunnel sect. b = ,:Lm
waaNeT___ 80, 4 Uon: Mag. Gap_ 15 «x U5 o
"Dﬂﬂuiwm; Aperture_ll.._o__x.!:l'_;.'_))._,.cm

Injector System
TYPE improved CES

OUTPUT (mx)_l_Ql_?_QRP w10 to 14 GeV/c
aead eMiTTance (10 GeV/e )H:2.6m Vi3 pdfia

INJECTION PERIOD. ._2.___3 usec, or 1 turns
INFLECTOR Type_ Dulsed ma

Magnet System .
rocusing Type_ AG separate function
No. MAG. UNITS 7EE+2:’t&gth (ea)£.26/3.085 n

STRAIGHT SECT. Total 5.5. Length.__ 1260

FOCUSING ORDER FODO
BETATRON 0SC. FREQ. v, 27 .6 v, -27.55
FIELD, AT INJ. 430 6, at max 18 kG

RISE TIME_3- l" _sec; Flat-tep time_o_.ma_._osec
MAG. WEIGHT (tons} Fe — 13200 | ¢y 1400

POWER INPUT (M) PEAK__L139 MEAN 36
Acceleration System

HARMONIC No._2_Q__Nc. Cavities___g_.__
RF RANGE _200,2 w2
ORBIT FREQ. 43,3 kHz
ENERGY GAIN 3.6 MeV/turn

RADIATION LOSS - keV/turn

RF POWER INPUT (kW) PEAK_L.Q MW

Other Relevant Parameters or Notable Features

Published Artictes Describing Machine

ACCELERATOR PERFORMANCE
Norma? Max imum
{or Goal) Achieved
ENERGY (GeY)
RESOLUTION AE/E (%)
REPET. RATE (pulse/sec)¥
PULSE WIDTH

BUTY FACTOR, macroscopic (%)*lrf—l‘ig%;j)___

INTERNAL BEAM (part/pulse) _lQ_l.H

=12
(part/sec) ¥ 1.7 10°°(1.1 10 )
CURRENT (mA ) 69,5

0.17(0.11)

BEAM EMITTANCE (mm-mrad) 0.2 T

SCHEDULED CPERATION (hr/wk) -

"ON BEAM" _— % OF SCHEDULED TIME

Some Typical External and Secondary Beams

PARTICLE FLUX BEAM AREA ENERGY AE/E
(part/sec) (em?) (GeY) (%)

RESEARCH PROGRAM

TOTAL EXPERIMENTAL ARea_ C% 21000 m
BEAM LINES TO, Stations
STATIONS SERVED AT SAME TIME

BEAM SEPARATORS SPECTROMETERS

ON-LINE COMPUTERS WITH Inputs
BUBBLE CHAMBERS, in-house Users'

TOTAL POWER INSTALLED FOR RESEARCH M
No. USER GROUPS: in-house outside

TOTAL RESEARCH STAFF, in-house outside

ANNUAL RESEARCH BUDGET, in-house
SCHEDULED RESEARCH TIME, hours/week

RECENT IMPROVEMENTS CR MODIFICATIONS TO MACHINE

* for 0.7 sec (2.0 sec) flat top.

The 300 GeV Programme, CERN/1050, January 1972.
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CERN Proton Synchrotron (CPS)

NAME OF MACHI PERSON N CHARsE_ U= Lo NMunday
INSTITUTION HaPRa anizati oF utied pATA SuPPLIED BY_ 0. Barbalat - L. Hoffmann
LOCATION Mevrin. feneva, Switzeriand DATE Februapry 1974
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) 1955 Normal Max mum
FIRST SEAM OBTAINED, OR GOAL (date)November 2k, 1050 (or Goal)  Achieved
ToTAL cosT ofF sactiiy 200 MFr. Sw, 11954-195 ENERGY (GeV) 22 28
FuNDED BY __ GERN Member States RESOLUTION 2E/E (%) x 0.05
TOTAL ACCELERATOR STAFF (now) 460 REPET. RATE (pulse/sec) ~ 0.5
ANNUAL OPERATING BUDGET_— 92 MFre. Su. PULSE WIDTH

DUTY FACTOR, macroscopic (%)
ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse) l...f?_ﬁ.m_ / 5_5_111_.. with Booster)
Physical Dimensions (Mean) {part/sec) KD ]O
RING DIAM. 290 m; Tumnel sect.___ 8 X B o CURRENT (mA)
maoheT e 16,094 . wag. Gap 100 «_ 19.0 cm BEAM EMITTANCE (mmemrad) 1o

spoNuT Lot 19, 0cm; Aperture 20 x 148 cm SCHEDULED OPERATION (heswk) 149 [excluding ygarly shutdown)
mon EaM 9] ¥ OF SCHEDULED TIME

Injector System

TYPE Linac or Bogster Some Typical Extarnal and Secondary Beams
oUTPUT _o0/300 mh  at H0/800 ey PARTICLE FLUX BEAM AREA  ENERGY  AE/E
pEaM EMITTANCE 20 x 20 7 [ 30 x 2 T mm-mrad (part/sec) (cm?) {Gev) (%)
mnaection pertoo_20/2ssec, or 31 turns  Slow elected
NFLecTor Tyep_electrostatic de _and pulsed ma- protons _ 0.5-10'¢ 0.1 24 1.0 __on 3 targets
M‘gne:cisc: t|<icker or septum and pulsed kicker T 4 .19 ] 6 4
ne:! stem
roc‘usmayrvp[ AG  Field index, n= 788 1+r++ 1'2']%6 2 6 2
Mo. MaG. UNITS__100  tength (ea)— 426  m ,p_*__ﬂ'_ L"MDT L 10 -
STRATGHT sEcT._ 100 Total 5.5, tength___ 188 .m lr((_ 2'4']03 ! 2.3 .12
FOCUSING ORDER FOEDOD 210
BETATRON 0SC. FRE}Qﬂu 6.25 vy 5%2 RESEARCH PROGRAM
FIELD, AT INJ. Gy at max K& roraL ExpeRIMENTAL Area_ 20, 000 w?
RISE TIMEQ-_?M__sec; Flat-top timeﬂ.j;Q.J_sec BEAM LINES TO 17 « ISR + 3 issts Stations
MAG. WEIGHT (tons) Fe 3000, cu 130 STATIONS SERVED AT SAME TIME_10 + ISR » tests
POMER INPUT (MW) PEAK 41 wean_ 2.8 SEPARATED BEAMS 10 cpectromerers. 10
Acceleration System ON-LINE COMPUTERS 13
HRARMONIC No._ﬂ____No. Cavities_.,_._m____ BUBBLE CHAMBERS, in-house ___3_Users'________
RF RANGE 2.9 to 9,59 MHz ToTAL POWER USED  FOR RESERRCH___ 27 M (average)
ORBIT FREQ. RANGE (145  to_ 11478 No. USER GROUPS: mixed 15a5 outside 13 ¢ 40
ENERGY GAIN (max) 80 TOTAL RESEARCH STAFFY in- house_l.gﬂ_.outS'lde_ﬁZﬂ_:_.ﬁUD
RADIATION 10SS -~ keV/turn ANNUAL RESEARCH BUDGET, in-house_ 90 HFr, Su
rF power INPUT (ki) peak—1 000 YEAN 300 SCHEDULED RESEARCH TIME, hours/week___ 123
** Bubble chamber &cture ana Bﬂss
Hgm« Rde\can: Parameters or Nouble- Features RECENT IMPROVEMENTS T TO MACHINE
Including developments, Linac and Booster - 800 MeY Boosler Injector

PUBLISHED ARTICLES DESCRIBING MACHINE
Regenstreif,E., CERN 58-29,CERN 60-Z6,

- Transformations for use as SPS injector

CERN 62-3. * For the whole of CERN
Kine,M.G.N.,int.Conf. Instrum. for High
Energy Accel.,LRL,Sept. 80,214-222. FUBLISHED ARTICLES (cont.)
Lapostalle,P.,Onde électrique 40,
489-504 {1560). FS Staff, Ninth Int. Conf. High Energy Accelerators
Adams, J.B. , Nature 185,568-72(1950). Stanford 1974

Germain,P., Industries Atomiques 7,
3.10/61-73(1563).

Reich, K. H. Kerntechnik 3, (8)345-55(1961).
Hereward,H.G. Nucl. Instr.Meth,20,9-11(1€63).
Standley,P.H.,Fourth Int.Conf.High Energy Acc.

Dubna 1963,30-109 (USAEC Conf.114)
Fifth int.Conf.High En.Acc.Frascati,1965,80-85,
Baconnier et al. Seventh Int.Cont.High En,Acc.
Erevan 1688, 585-575.
Baconnier et al. U.S.Nat.Aec.Conf.Chicage 1971,
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nne oF mcuiee_Booster for the CPS (PSB)

msmunonﬁEBN.,.Eum.p.e.an.O.rg.J_ﬂ.u.cl..Res.
wocatson__Meyrin, Geneva, Switzerland

PERSON IN cHamsi__K.H. Reich

pATA suppLIED BY__H. Koziol, K. H. Reich
DATE 8th March 1974

HISTORY AND STATUS

CONSTRUCTION STARTED {date)_ J&
FIRST BEAM OBTAINED, OR GOAL (date) —_118Y._ 1372
ToTAL cosT oF FaciLiTy 60 MFr (Swiss)

FuNpED BY __CERN Member States
TOTAL ACCELERATOR STAFF (now) 72
ANNUAL OPERATING BUDGET 8 MFr

in i evelop,
ACCELERATOR PARAMETOREDCLUdINE develop.)

Physikal Dimentions (Mean)  (width x height)
RING DIAM, m; Tunnel sect..”* 65 x 5.15 n
MAGNET 0- 7; ].-52m Gap 24,1 x 700 cm
"DONUT.'.__A__I)CITI; Aperture l)x cm

Injector System
e Improved CERN PS Linac
oUTPUT 50 mA ¢ 20 MeV

ACCELERATOR PERFORMANCE

(present,at 800 MeV) normal Maximum
{or Goal) Achieved
ENERGY (Gev) 0. —
RESOLUTICN Ap/p * 1,3x10°
REPET. RATE (pu)se/sec) as CPS, max 0.87
PULSE WIDTH 4 x 0, 52%
DUTY FACTOR, macroscopic (%) 2...].6_].0.' Z
INTERNAL BEAM (part/pulse) 7 X 102 ppp
(part/sec) (goal 1.3x10'° ppp)

CURRENT (mA ) 400 mA
BEAM EMITTANCE (me-mrag) 1 :28T3 Vi 137

SCHEDULED OPERATION (hv/wk) 1974 : ~ 3000 h
"ON BEAM" _% OF SCHEDULED TIME

Some Typical External and Secondary Beams

! PARTICLE FLUX BEAM AREA  ENERGY  AE/E
eam emiTTance 3030 (957 of beam)wm-mrad {part/sec) (em?) (Gev) (%)
INJECTION PERIOD 100u_sec. tlar - 4 x 15. turns
INFLECTOR Type Magnetic or muifit y —_—
" 2y 1 for monoturn) CPS INJECTOR
gnet System
rocusing Tyre AGysep, functionsitriplets
No. MAG. UNITS__32 _ Length (ea)_(f_ﬂég;g_l-_eﬁ.m
STRAIGHT SECT.2)___ Total 5.5. Length 20 m
Focustng oroersL1,B .12, F 13,D,L4,F,1.5,B, 511
BETATRON OSC. FREQ. vt to 5 u 4 to 5.3 RESEARCH PROGRAM
FIEw, AT 0. 1223 ¢, at max 2.93 kG TOTAL EXPERIMENTAL AREA n?
RISE TIME_Q.._QO__.sec. Flat-top time— Q.08 BEAM LINES TO Stations
MAG. WEIGHT (tons) Fe 580 —y— v B+ + STATIONS SERVED AT SAME TIME
POWER INPUT (M) PE”‘ MEAN BEAM SEPARATORS SPECTROMETERS
Acceleration System ON-LINE COMPUTERS WITH Inputs
HARMONIC No.___ 3 _wo. Cavities Ll per ring, BUBBLE CHAMBERS, in-house Users’
RF RANGE__ 2,997 8.033 MH2 TOTAL POMER INSTALLED FOR RESEARCH___ MW
ORBIT FREQ. 0.599 1.607 MH =z No. USER GROUPS: in-house outside
ENERGY GAIN 1 keV/t TOTAL RESEARCH STAFF, in-house outside
RADIATION LOSS " keV/turn ANNUAL RESEARCH BUDGET, in-house

RF POMER INPUT (kW) Peak 4 X 7 Mean 4 x 4

Other Refevant Parameters or Notable Features & T1DRgZS
stacked on top of each other. Bend-
ing magnets and quadrupcles com—
bined to 4-gap units. Linac beam
switched to 4 rings by vertical de-
flector. At 800 MeV the &4 beams are
ejected sequentially and combined
by vertical bending septum and
kicker magnets.

Publications describing machine:
Proc. Int. Accelerator Conferences:
VI (Cambridge): Bovet, Reich (p.315)
VII(Yerevan): Bigliani et al.(p.433)

VIII(Geneva): Bovet et al.(p.102,380)

IX (1974): Baribaud et al.; Reich
Proc. Nat. Accelerator Conference:
4th (Chicago):Asseo et aljBiglianij

Bigliani et aljBruckner; Koziol,Reich;
Rufer,Unterlerchner;jSacherer,Sherwood.

5th(San Francisco):Bovet;Baribaud,
Metzger; Rabany.

SCHEDULED RESEARCH TIME, hours/week

RECENT IMPROVEMENTS OR MODFICATIONS TO MACHINE
Mobile console in PSB equipment rooms
giving full access to central control computer.

0 section apert. (und.vac.)
in bend.mag. 13.8x6.8 13.2x6.1
in triplet 13.8x12.4 13.5x12.1
in L1 @ 12.3 @ 12.0

2)Data for quadrupoles
F D
number 32 16
magn.length (m) 0.50 0.88
bore radius 0.06
gradient {(T/m) 0.81(inj)
2) 3.83(max)

L,:16x2.54m;L, ,L_:16x0.28m3L4,L,:16%0.59m;
)At output of power supply.
“Publ. (cont.) Int.Conf.Magnet Technology:

3rd(Hamburg):Asner et al.(p.418)
4th(Brookhaven):Pahud (p.718),
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we oF machive_ SATURNE

msTiTuTion, __C o E \-,A .
rocation_ SACLAY =

FRANCE

serson 1N ciaree__OOQUTTEFANGEAS
DATA SUPPLIED BY
MATE__JAN . 197k

HISTORY AND STATUS
CONSTRUCTION STARTED (date) 1959

FIRST BEAM OBTAINED, OR GOAL (date} AUgust 1958
TOTAL COST OF FACILITY in 1057 -~ 82 wp
FUNDED BY_C o R A
TOTAL ACCELERATOR STAFF (now)
ANNUAL CPERATING BUDGET

192

ACCELERATOR PARAMETERS

Physical Dimersions  {Mean )
RING DIAM._22 _ m; Tunnel sect

MGNEl_JL_g_m. Mag. Gaplln_i_. S_J_Ii

'DONUi__gésli_.—cm. Aperture.l.Qn.é__ _...3.!:{._.01‘
Injector System

e inac

OUTPUT (max) hona 120 MeV

sean pmrrTance L3 mA 11'1 2,8 = mm-mrad

inaection PEr1oDQ 00 sec, or 390 tuens

IKFLECTOR TYPE, @ le.c:_nos,z;.at.i.g.glgl%liv
s = . S cn

Magnet System .
FOCUSING Type_ € 8K
No. MAG. UNITS__ 4
STRAIGHT SECT.

Length (ea). 13,255 m

Total 5.5, Length,_l_6_..._m
FOCUSINKG ORDER

BETATRON osC. FReq. v, Q721 O, 884
FIELD, AT 18M..Z71 6, at max 15 K6

RISE TIME_O 87 sec; Flat-top time Q.5 _sec
MWAG. WEIGKT (tons) Fe.1x08Q .55 .

PONER TNPUT (MW) PEAX 2 MEAN_ L

Acceleration System

WARMONIC MNo.____ 2 No. Cavities 1
RF RANGE l.6 Jll MHz
ORBIT FREQ.

ENERGY GAIN___ 1 16

RADIATION LOSS keV/turn

RF POMER INPUT (kW) PEAK 36 —_—h

Other Relevant Parameters or Notable Features

acceleration of deutons
5.1011 4a/pulse at 2,3 GeV

Publithed Artides Describing Machine

ACCELERATOR PERFORMANCE

Normal Maximum
{or Goal) Achieved
ENERGY (GeV) 3 3
RESOLUTION AE/E (%) 3.4 ]
REPET. RATE (pulse/sec) Q.22with Flat tovo
PULSE WIDTH 0. b Qi

DUTY FACTOR, macroscopic {%)

INTERNAL BEAM (part/pulse)
{part/sec)
CURRENT {mA )

BEAM EMITTANCE (mm-mradd x2 8 L8

SCHEOULED OPERATION (hriwk) .130 _ _168

*oN BEAM"____T1 % OF SCHEDULED TIME

Some Typical External and Secondary Beams

1.2101277.6 102
2,61012 3,5 1011

PARTICLE FLUX BEAM AREA ENERGY AE/E
(part/sec) {em?) (Gev} (%)
n+ é6xlgo 1 2 2
he) x10 25x12% 3
P Ex1C~V gxlS 0, 05
a L, hx10 2.7
o 2x107 350x150%0,7

_n  ,5x107__28 2 cev/e

RESEARCHPROGRA!Q emittance 7 10'6)

TOTAL EXPERIMENTAL AREA 3480 n?
BEAM LINES TO A2 Stations
STATIONS SERVED AT SAME TIME 3

BEAM SEPARATORS __Q  SPECTROMETERS_..2

ON-LINE COMPUTERS WITH Inputs
BUBBLE CHAMBERS, in-house users®

TOTAL POWER INSTALLED FOR RESEARCH_2 2 M
No, USER GROUPS: in-house_o outside_12

TOTAL RESEARCH STAFF, in-house outside

ANNUAL RESEARCH BUDGET, in-house

 SCHEDULED RESEARCH TIME, hours/week a3

RECENT IMPROVEMENTS OR MODFICATIONS TO MACHINE
- @acceleration of vparticles o
1,2 10l1la/pulse at 1.2 neV/A

- 8 superconducting quadrunole
doublet 07A permits to increase
the number of pions by a factor L

Onde electrigue n° 387 (juin 59)

-« A renovation of Saturne is beins
studied., With a new magnet and the
same injector, one should obtain
1,1012 p/s external in 3 mmmrad at
1 GeV {max. energy 2.7 = 3 GeV)
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we o mcuineL0_GeV Proton Synchrotron

mstiturionNat . Lab. for High Energy Phys.

LocaTioN —Tsukuba, Japan

PERSON IN CHARGE T. Nishikawa

DATA SUPPLIED BY _
DATE March, 1974

HISTORY AND STATUS
CONSTRUCTION STARTED (date) _APY1il, 1971

FIRST BEAM OBTAINED, OR GOAL {date) 1975
TOTAL COST OF FACILITY 4 x 10° Yen
FUNDED BY Japanes

TOTAL ACCELERATOR STAFF (now) 65

ANNUAL OPERATING BUDGET. 5 x 108 Yen

ACCELERATOR PARAMETERS

Physical Dimensions (Mean )

RING DIAM. mi Tunnel sect._ 4+0 X 4.7
wgNET_83 » 70m; Mag. Gap 5.6 x__14

"DONUTMCN‘. Bperture 3, 0 ~x_ 14 cn

Injector System

TYPE 20 MeV Linac + 500 MeV Booster
oUTPUT (max)1:6%1073 ,; 500 MeV

ACCELERATOR PERFORMANCE

Normal Max imum
(or Goal) Achijeved
ENERGY (GeV) 8(12)
RESOLUTION AE/E (%) 0.2(0.1)
REPET. RATE (pulse/sec) 1/2
PULSE WIDTH 0.4

DUTY FACTOR, macroscopic (%) 25} v I3
INTERNAL BEAM (part/pulse) ~2x10°° (10 °)

(part/sec) >1012 (5X1012)

curReNT (ma) >280 (1413)
BEAM EMITTANCE (mm-mrad) 13T%1.7TW(9mx1.27)
SCHECULED OPERATION {hr/wk)
“ON BEAM" % OF SCHEDULED TIME

Some Typical External and Secondary Beams

PARTICLE FLUX  .BEAM AREA  ENERGY  AE/E
pEAM EMITTANCE _ZOT(H)_x 10T (V) mm-mrad " (part/sec) (em?) {GeY) (%)
inaecTion PERIOD.DXLO0S sec, or— 9 turns

INFLECTOR TYPE magnetdic

Magne: System

FOCUSING TYPE AG separated function

¥o. mag. UNITsEB (BnBJength (ea) 3.2 (bng) n

sTRATGHT s6cT. 4 (1ongotal 5.5, Length 48,4 (L) m

FOCUSING ORDER FODO

BETATRON 0SC. FREQ. v, 2222 . _ 7.2D RESEARCH PROGRAM

FIELD, AT INJ‘_l_'_g'_k;, at max 117175 kG TOTAL EXPERIMENTAL AREA 3500 n?
arse TiMeQ. 5 (0. 83; Frat-top time_ 0.5 sec SEAM LINES TO 3 Stations
MAG. WEIGHT (tons) Fe 080 . ¢y 30 STATIONS SERVED AT SAME TIME

PowER INPuT (i) Pk L3(25)  wean 4.5(8.6) BEAM SEPARATORS SPECTROMETERS __ 2
Acceleration System ON-LINE COMPUTERS WITH 2 Inputs

HARMONIC No. 2 _No. Cavities_ 3 .
RF RANGE 0.0 ta 7.9 MHz
ORBIT FREQ. 067 to_ 0 88
ENERGY GAIN 12.6

RADIATION Loss__~19.6 (16.7)

RF PONER INPUT (kW) PEAKAD

ke¥/turn
26.5

mean

Other Relevant Parameters or Notable Features

Published Articles Describing Machine

BUBBLE CHAMBERS, in-house _JL____Users’

TOTAL POMER INSTALLED FOR RESEARCH_____ 11 —  w
No. USER GROUPS: in-house__3 outsige___Q

TOTAL RESEARCH STAFF, in-house 42 outside _Hi)
ANNUAL RESEARCH BUDGET, in-house
SCHEOULED RESEARCH TIME, hours/week

RECENT IMPROVEMENTS OR MODIFICATIONS TO MACHINE
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NAME OF MACHINE for 10-GeV PS5 PERSON IN cHaRee__L- Nishikawa
wstirurionat . Lab.for High Energy Phys. paa suppirep py T. Nishikawa
Location_Isukuba, Japan DATE March, 1974
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) APTE1, 1971 Normal Max imum
FIRST BEAM OBTAINED, OR GOAL (date) — 1974 (°"03°‘5” Achieved
TOTAL COST OF FACILITY ENERGY (GeV) -
Funpep 8Y_Japanese Government . RESOLUTION &€/E (%) 0.3
TOYAL ACCELERATOR STAFF (now) 10 REPET. RATE (pulse/sec) 20
ANNUAL OPERATING BUDGET. PULSE WIOTH 0.06 ns

DUTY FACTOR, macroscopic (¢) L=2X10
ACCELERATOR PARAMETERS INTERNAL 8EAM (part/puise)  0.5%10°% _(Ql._%)zz)
Physical Dimensions (Mean) (part/sec) l_xlD_i_(éleJ__l
RING DIAM. m; Tunnel sect. m CURRENT (mA) _4.8.0_(,190.0.)._..-._
macher 07, 0.8 Mag. cap__ 722« 14.0 o BEAM EMITTANCE {mm-mrad) /75T(H)x1Om (V). .
wpomsry+ 0 16 Qn; aperture_ 3-8« 14.0 . SCHEDULED OPERATION [hr/wk)
Injector System “OR BEAM" % OF SCHEDULED TIME
TYPE Linac Some Typical External and Secondery Beams
outPUT (max) 100 WA, at__. 20 MeV PARTICLE FLUX BEAM AREA  ENERGY  AE/E
BEAM EMITTANCE 101 {norm.) mm-mrad (part/sec) {cm?} (Gev) (%)
INJECTION PERIOD, 5.3 pusec, ore < __turns

INFLECTOR TYPE magnetic

Magnet System
FOCUSING TYPE combined function

No. MAG. UNITS__ 8  tength (ea)___ 2.6 =

STRATGHT SECT. Total 5.5. Length 17 m

FocusTng oRDER_ FDDFO

BETATRON 0SC. FREQ. v, 223 v,  2.23 RESEARCH PROGRAM

FIELD, AT “BJ' 0%59 G, at max ll'?_ k& TOTAL EXPERIMENTAL AREA m
RISE TlME._.__,-_,_.__sec;SFélatitop time 2 57 sec BEAM LINES TO Stations
MAG. WEIGHT (tons) Fe T : STATIONS SERVED AT SAME TIME

POWER INPUT (MW} PEAK mean 0.3 BEAM SEPARATORS _____ SPECTROMETERS

Acceleration System ON-LINE COMPUTERS WITH Inputs
HARMONIC No. No. Cavities 1 BUBBLE CHAMBERS, in-house Users'

aF range 1.6L6 to 6.027 MHz TOTAL POWER INSTALLED FOR RESEARCH "
ORBIT FREQ. 1.616 to_ 6,027 No. USER GROUPS: in-house outside

ENERGY GAIN___T0AX. 7 TOTAL RESEARCH STAFF, in-house outside

RADIATION LOSS keV/turn ANNUAL RESEARCH BUDGET, in-house

RF POWER TNPUT (KM) pea_ 00 mean 40 SCHEDULED RESEARCH TIME, hours/week

Other Relevant Parameters or Notable Features RECENT IMPROVEMENTS OR MODFICATIONS TO MACHINE

Published Articles Describing Machine
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RANE OF MACHINE__ILMROD
INsTITUTION__ RUTHERFORD LABORATORY
LOCATION CHILTON, DIDCOT, BERKS., UK

PERSON IN CHARGE D A GRAY
DATA SUPPLIED 8Y D A GRAY
DATE Jenuary 1974

HISTORY AND STATUS ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) 1957 Norma) Ma x imum
FIRST BEAM OBTAINED, OR GOAL {date) August 1963 (°'75'i°” Ac'gege"
TOTAL COST OF FACILITY £10M to first operation ENERGY (GeV) . .
FunoEp gy Science Research Council RESOLUTION AE/E (%) 0.015

22
TOTAL ACCELERATOR STAFF (now) 330 incldg expl sres REPET. RATE (F’('ﬂ:e)/sec) 250
ANNUAL OPERATING aupGeT_~ £BM (Lab. total) PULSE WIDTH =2

pUTY FACTOR, macroscopic (%) _Lz 12 *

ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse) 7 x 10 4,2 x 10

1.1 x 1012°1.7 x 1022

Physical Dig;mt;]u (tﬁg&)ne Room g1 {part/sec)
RING DIAM.23+27 m; ARFRAXTACE . x_ 9 m CURRENT (mA) = -
MAGNET3:15 2+ T4 . Mag. Gap__ 116 28.4 o BEAM EMITTANCE (mm-mrad)
DONUT.___x__cm; Aperture—_ 100 20 _em SCHEDULED OPERATION (hr/wk) 120 8verage for research and machine
Injector System uon BEAM' OO % 0F SCHEDULED TTME for research.
TYPE Alvarez linac Some Typical External and Secondary Bﬂms
QUTPUT {max)__ 42 at__ 149 PARTICLE FLUX BEAM AREA | NEREY T aE/
pEAM EMITTANCE _ At 18 mA 100% in 50 mm-mrad (part/sec),. {em?) (Gev) (%)
InJECTION PERIOD_320  ysec, or 120 turns p 2.5 x 101 0.1 7.8 0.7 Extracted beam.
INFLECTOR Type__ Blectrostatic o gt 5% 102 1-4 2-10

o 4 x 107 6 0.2 10
Magnet System . 0 0.6 K+ 3 x 103 1.0-2.0 2
FOCUSING TYPE i = ran & x 103(K-) 0.4-1.0 6
No. MAG. UNITS_B____length (ea)_1%4.751 ~  m
STRAIGHT SECT.__ & Total 5.5. Length 3044
FOCUSING ORDER -
BETATRON 0SC. FREQ. v, —2*/% vy 087 RESEARCH PROGRAM
FIED, AT 100, 290 g, at max 1.2 kG TOTAL EXPERIMENTAL AREA____700 m
rist TIME__ 075 _sec; Flat-top timeUP £0 095 coc BEAM LINES T0 g Stations
MAG. MEIGHT (tons) Fe 7’200 s Cu 250 STATIONS SERVED AT SAME TIME ?
POMER INPUT (i} PEAK 100 MERN 23 BEAM SEPARATORS.__ . SPECTROMETERS_____
Acceleration System ON-LINE COMPUTERS WITH Inputs
HARMONIC No..__ 4 No. Cavities 1 umit 2 gaps BUBBLE CHAMBERS, in-house O __ Users'
RF RANGE,__1-416 7.980 MHz TOTAL POWER INSTALLED FOR RESEARCH 24 M
ORBIT FREQ. 2354  to__ 1.995 MHz No. USER GROUPS: in-house._ % outside_ 12
ENERGY GAIN 5.5 keV/turn  TOTAL RESEARCH STAFE, in-house_32  outside_141
RADIATION LOSS Negligible keV/turn ANNUAL RESEARCH BUDGET, in-house ____=
RF POWER INPUT (kM) PEAK_.__ 45 Mean 20 SCHEDULED RESEARCH TIME, hours/week 94 8veTage in 1973

Other Relevant Parameters or Notable Features RECENT {MPROVEMENTS OR MODIFICATIONS TO MACHINE
a) Vacuun vessel is double glass—epoxy *
lamingte system. 1) Second-harmonic cavity commissioned in

1973 gave 40% increase.

b) Magnet is C—tifpe, with field correcticen
Characteristic of cavitys

using 'crenellations’'.
Harmonic No.8. Drift tube acceleration.

RF Voltage 8 kV peak.

Published Articles Describing Machine RF power kKW 21 peek 12 mean.

i) Nimrod - A 7 GeV proton synchrotron.

Ruth, lmb. Report NIRL/R/44 (1965). 2) New 70 MeV injector being built ready for
ii) The work of the Rutherford Laboratory 1972. 1975. Should give x 5 beam.

Ruth. Lab. Report RHEL/R270 (1972).



NAME OF MACHINE, ZET0_Gradient Synchrotron
Argonne National Laboratory

INSTITUTION -
Locaion__Argonne, Tllinois USA

-8 -

PERSON IN CHARGE Ronald L. Martin
DATA SUPPLIED BY Ronald L. Martin

DATE February 1974

HISTORY AND STATUS
CONSTRUCTION STARTED (date)._.d UD€ 1959

ACCELERATOR PERFORMANCE

Norma'l Haxjmum
FIRST BEAM OBTAINED, OR GOA édate) _Sept. 1963 (‘{'2“"‘) Achieved
TOTAL COST OF FACILITY § M ENERGY (GeV) .0 12.7
£0.01 +£0.01
FUNDED BY__US RESOLUTION AE/E (%) . .
TOTAL ACCELERATOR STAFF (now)__230 REPET. RATE (pulse/sec) _84%-8_- _(11.-..(5)__(_ flattop)
ANNUAL OPERATING BupgeT_$10.5 M PuLSE wioTH (sec) - o max tlattop
DUTY FACTOR, macroscopic (%) 20 20
ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse)X1g-2. 22 3,8
Physical Dimensions (Mea.n) {part/sec)X 1g _OT(‘)%___ 1.5
RING D1aM. 2% L m; Tunnet sect. _12.7 x 10.4 o CURRENT (mA ) 1000
MAGNET 1:4_»2:5 m; Mag. Gap 14.6 ,136.5 e BEAM EMITTANCE (m-mrad¥ int) 25 m 150 T
vDONUT - Lee b82:2 cm; Aerture_ L1323 x 8L.3 cn  scueouteo operaTioN (k) 80 135 ave for year
woN BEAM 90 3 OF SCHEDULED TTME

Injector System

TYPE inac Some Typical External and Secondary Beams
oUTSUT (max) 40 MA ¢ 30 MeV PARTICLE FLUX BEAM AREA  ENERGY  AE/E
BEAM EMITTANCE 2D T mm-mrad (part/sec)  {cm?) (GeV) (%)
INJECTION PERIOD usec, or 60 turns i
InFLECTOR Type_dC magnetic T 102 1 0.5-8 £(0.75-2)
Magnet § field index K F 107 L 0.5-6 *2

t 3 Q
FOC'J:lNGy?:: weak n =0 (weds:é foc) K ZXéOS 200 0.2-2.5
No. MAG. UNITS_>2 ___ Length (ea) 16.3n o 10 § 2-11
STRATGHT SECT. Total .5, Length____ ~ " ° "—m
FOCUSING ORDER
BETATRON 0sc. FReq, v, 0:83 , 0.81 (at _injhesearcH PROGRAM
Fieeo, AT 0,282 ¢, at max 21.5 TOTAL EXPERIMENTAL AREA 13000 m
RISE TIME 3 sec; Flat-top time___.g_‘_l....sec BEAM LINES T0 17 Stations
G, WEIGHT (tons) Fe 4700, cu_ 68 sTATIONS seavep AT same Tiwe L3 peak, 7 average
poutr IneuT () Peak_ 110 mean 10 BEAM SEPARATORS SPECTROMETERS _L
Acceleration System ON~LINE COMPUTERS WITH Inputs
HARMONIC No "g No. Cavities— l__.(_3 gAPS)  BUBBLE CHAMBERS, in-house 1 erse 0 (1 streamer chamber)
RF RANGE__He to MH2 TOTAL POMER INSTALLED FOR RESEARCH________ 30 wy
ORBIT FREQ. 0.55 to 1-75 MHz No. USER GKOUPS: in-house outside._30
eneray cain___ L0 _keV/turn TOTAL RESEARCH STAFF, in-house outside
RADIATION L0SS keV/turn ANNUAL RESEARCH BUDGET, in-house_23:3 M
RF POWER INPUT (kW) PEAK 60 Mean 30 SCHEDULED RESEARCH TIME, hours/week 120 ave.

Other Relevant Paramaters or Notable Features RECENT IMPROVEMENTS OR MODIFICATIONS TO MACHINE

2 simultaneous external beams

Resonant Extraction - 90% (40 psec - 700 msec)
Titanium vacuum chamber installed 1972
Polarized protons to 8.5 geV/c 1973

70% polarization - 5 x 10%/pulse internal

200 MeV injection from booster 1974

L.C. Teng, "Status of the Argonme 12.5-BeV Zero Gradient Synchrotron,"

Dubna - 1963 Proceedings, pp. 223-232,

Only high energy synchrotron using
wedge focusing

Published Articles Describing Machine
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waMe oF MacHine_ZGS Booster Synchrotron I

sTiTyTion Argonne National Laboratory
Location__Argonne, Illinois USA

PERSON IN CHARGE

Ronald L. Martin

DATA supPLIED BY__J2mes D.

Simpson

DATE

February 1974

HISTORY AND STATUS Former 2.2 GeV

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, OR GUAL (date)
TOTAL COST OF FACILITY
FUNDED BY AEC (Development and Al)
TOTAL ACCELERATOR STAFF [now)__8

ANNUAL OPERATING BUDGET.

October 1971

ACCELERATOR PARAMETERS

Physical Dimensions  (Mean )

ACCELERATOR PERFORMANCE

Cornell Electron Sym.

ENERGY (GeV)

RESOLUTION sE/E (%)

REPET. RATE {pulse/sec)

Normal Max imym
(or Goal) Achieved
0.2 0.2
30

PULSE WIDTH

DUTY FACTOR, macroscopic (%)

INTERNAL BEAM (part/pulse}
(part/sec)

i({i. LMOH (accel)

RING DIAM. m; Tunnel sect. m CURRENT (mA )
MAGNET 0140 x0.55n; Mag. Gap 3.5 . 10.0y BEAM EMITTANCE (mm-mrad) 5.0mw
“DONUT 2.5 x8.0 cm; Aperture 2.8 x 6 'Z‘ cm SCHEDULED OPERATION (hr/wk)
Injector System _ “ON BEAM" % OF SCHEDULED TTME
e Linac (H Tom) Some Typical Externai and Secondary Beams
QUTPUT (max)—2_TA at__ 00 MeV PARTICLE FLUX BEAM AREA  ENERGY  AE/E
BEAM EMITTANCE 25 mm-mrad (part/sec) (cm?) (GeV) (%)
invection Per100.200  sec, or 300 turns
INFLECTOR Type _Nome. Strips H to H
after injectiomn.
Magnet Syst
e e A field index, m = 26.1
No. MAG. UNITS__L12  tength fca)____ 3.16 n
STRAIGHT SECT. Total 5.5, Length__13:2 n
rocusing oroer ____ODFO
BETATRON 0SC. FREQ. v, 3.375 3-3:;75 RESEARCH PROGRAM
FIELD, AT I"J‘iig-Lz-}EG’ at max =N TOTAL EXPERIMENTAL AREA m
RISE TIME____I_n_sec; Flat-top time sec BEAM LINES T0 Stations
MAG. WEIGHT (tons) Fe 00 cu_ 2.7 STATIONS SERVED AT SAME TIME
POWER INPUT (MW) PEAK nean_0.15 BEAM SEPARATORS SPECTROMETERS
Acceleration System ON~-LINE COMPUTERS WITH Inputs
HARMONIC No. No. Cavities 1 BUBBLE CHAMBERS, in-house Users’
re RangE__ 1.8 to 3.3 e TOTAL POWER INSTALLED FOR RESEARCH_______ MW
ORBIT FREQ. No. USER GROUPS: in~house outside
ENERGY GAIN___D -2 (max) TOTAL RESEARCH STAFF, in-house outside
RADIATION LOSS ke¥/turn ANNUAL RESEARCH BUDGET, in-house

RF POWER INPUT (kW) PEAKiO___

—_—

Other Relevant Parameters or MNotabie Features

Published Arcicles Describing Machine

SCHEDULED RESEARCH TIME, hours/week

RECENT IMPROVEMENTS OR MODIFICATIONS TO MACHRNE

R. L. Martin, Proceedings 1971 Particle Accelerator Conference,
Chicago, Illinois, '"The Argonmne ZGS Booster,'" p. 957.
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e oF mcnine 2GS _Booster Synchrotron TT

wstifurion_Argonne National Laboratory
Locarion___Argonne, Illineis USA

PERSON IN CHARGE Ronald 1. Martin

DATA SUPPLIED BY James D. Simpson
DATE February 1974

HISTORY AND STATUS Procurement begun

CONSTRUCTION STARTED (date)_EeDruUary 1974

ACCELERATOR PERFORMANCE

Normal Max imum
FIRST BEAM OBTAINED, OR GOAL (date) _Jamuary 1976 (or Goal) ~ Achieved
TOTAL COST OF FACILITY ENERGY (GeY) 0.5
FUNDED BY AEC (AI) RESOLUTION aE/E (%)
TOTAL ACCELERATOR STAFF (now)— 0 REPET. RATE (pulse/sec) 60
ANNUAL OPERATING BUDGET. PULSE WIDTH
DUTY FACTOR, macroscopic (%) 15
ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse) 5x10°%
Physical Dimensions (Mean) {part/sec)
RING DIAM. 22 < /m; Tunnel sect. n CURRENT (mA )
MAGNET __z___m; Mag. Gap 31 .« 10 cn BEAM EMITTANCE (mm-mrad)
"DONUT . x___cm; Aperture x [= ] SCHEDULED OPERATION (hr/wk)
Injector System _ ON BEAM"..._____ % OF SCHEDULED TIME
Tyee_ Linac (H” Ton) Some Typical External and Secondary Beams
QUTPUT (max)—2_TA 2t 00 MeV PARTICLE FLUX BEAM AREA  ENERGY  AE/E
BEAM EMITTANCE 2.3 m-mrad (part/sec)  (cm?) (Ge¥) (%)
nvection PERIEO_23Q  cec, or 400 vurns
INFLECTOR TYPE None. Strips H  _to H' after
injection.
Magnet System
rocusinG Tyee_AG
No. MAG. UNITS Length (ea) m

STRAIGHT SECT. Total S.5. Length_l_gim
FOCUSING ORDER FDFODO

BETATRON 0SC. FREQ. v, 2.2, _2.32

FIELD, AT INJ._2-8 K6, at max ! 10 s
RISE TIME 6 msec‘. Flat-top time sec
MAG. WEIGHT (tons) Fe , Cu

POWER INPUT (M) PEAK MEAN

Acceleration System

HARMONIC No. No. Cavities_2

RF RANGL . 2 tO 5 . 3 MHz
ORBIT FREQ.

enercy cary_ L0 keV/turn (max)

RADIATION LOSS kev/turn

RF POWER INPUT (kw) PEAK SO

————

Other Relevant Parameters or Notable Features

Published Articles Describing Machine

RESEARCH PROGRAM

TOTAL EXPERIMENTAL AREA m?
BEAM LINES TO Stations
STATIONS SERVED AT SAME TIME
BEAM SEPARATORS SPECTROMETERS e
ON-LINE COMPUTERS WITH Inputs
BUBBLE CHAMBERS, in-house Users’

TOTAL POWER INSTALLED FOR RESEARCH
No. USER GROUPS: in-house. outside
TOTAL RESEARCH STAFF, in-house ocutside
ANNUAL RESEARCH BUDGET, in-house
SCHEDULED RESEARCH TIME, hours/week

MW

RECENT MPROVEMENTS OR MODIFICATIONS TO MACHINE
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Alternating Gradient Synchrotron

NAME OF MACHINE PERSON IN CHARGE_ R.R. Rau
nsTiTurion Brookhaven National Laborator¥am suweieo sy__A. van Steenbergen
Location__Upton, New York DATE January 28, 1974
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) 1953 ‘ Normal Maximum
FIRST BEAM OBTAINED, OR GOAL (date) _July 29, 1960 {o=orly = Achieved
TOTAL COST OF FACILITY _830.65 M ENERGY (GeV) 33
FUNDED BY USA-AEC RESOLUTION AE/E (%) 0.1
TOTAL ACCELERATOR STAFF (now) 538 REPET. RATE (pulse/sec) Q.5
ANNUAL OPERATING BUDGET $17 M PULSE WIDTH 1.2 sec flat top

DUTY FACTOR, macroscopic (%) 30
ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse) 6 10'* E2Ll_0_1.2

1 12

Physical Dimensions (Mean) {part/sec) 2.5 10 4.5 10
ring 01an2963 o Tunnet sect. 549 x 5.49 . CURRENT {mA )
macNET0284,099 1. Mag. cap_ 367« 31.75 cm BEAM EMITTANCE (mm-mrad) D.8 7 x3.010
wponuTZe 9 x 124 cn; aperture_6.35 x 13,33 ¢ SCHEDULED OPERATION (hr/wk) (6d/7d4)

won seamr 100 o oF screouLep Time

injector System
mypg_Alvarez Linear Accelerator
100 st 200.3

Some Typical External and Secondary ccans

OUTPUT (max) PARTICLE FLUX ENERGY  AE/E
BEAM EMITTANCE 10 m mm-mrad (part/sec) (GeV) (%)
aecTIoN PERIOES130 sec, or = 30 turns FEB,Prtons 6 10 28 0.2
INFLECTOR TYPE puised magnetic SB,Pctms 4 1077 28 0.2
Magnet System K: ’Kﬁ 105 ’54 ldl 3 £ 2
FOCUSING TYPE AG KK 310 élds 1. £ 1.5
No. MAG. UNITs_240  length (ea)Z.28, LI TeSDN M g 10° 20 £ 2
STRAIGHT SECT, % Total 5.5. Length 220 ___m J:; 10 o 3. %22
FOCUSING ORDER e 3 1(1)9 155
BETATRON 0SC. FREQ. v, 8.73 . 8,75 RESEARCH PROGR

h AM
FIELD, AT INJ._251 G, at max 13.1 kG TOTAL EXPERIMENTAL AREA 15000 .
RISE TlHE__Q-.éLS.._sec; Flat-top timeLsec BEAM LINES TO 10 Stations
WAG. MEIGHT (tons) Fe 4000 ¢, 400 STATIONS SERVED AT SAME TIME 6
POWER INPUT (MW) PEAK 30 wewn 2.4 BEAM SEPARATORS 12 SPECTROMETERS___ O_
Acceleration System ON~LINE COMPUTERS WITH 2 Inputs
HARMONIC No._____ 12 wa. cavities._ 12 double BUBBLE CHAMBERS, in-house 2 ___Users'
RF RANGE 2,52 4.46 MHz TOTAL POWER INSTALLED FOR RESEARCH.___ 94 wmy
ORBIT FREQ. 0,210 0.380 No. USER GROUPS: in-house._ 2 _outside_63 involved
ENERGY GAIN 192 TOTAL RESEARCH STAFF, in-house 138  outside_ =
RADIATION LOSS - KeV/turn ANNUAL RESEARCH BUDGET, in-house__ 90.0 M
RF POWER INPUT (kW) PEAk__10Q0 e SCHEDULED RESEARCH TIME, hours/week_ 4 wWeeks = 500 hrs.
Other Relevant Parameters or Notable Features RECENT IMPROVEMENTS OR MODIFICATIONS TO MACHINE
*24 X 3my 72 X 1.5 m; 144 X 0.6 m 50-MeV Linac injector replaced by 200~

MeV Linac. New magnet system power
supply and rf system for doubling re-
petition rate. ©New ring vacuum system.
Magnet system modularized. New exter-
nal beam branches, SEB system, Addition
of third FEB system for v physics area.

Published Articles Describing Machine

G.K. Green, E.D. Courant, "The Proton
Synchrotron,'" Handbuck der Physik 44,
218-340 (1959).
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NAME OF MACHINE Bevatron

msTruriox Lawrence Berkeley Laboratory
LocATIonLniv. of Calif, Berkeley,Calif.

PERSON IN charge_Edward J. Lofgren

DATA SUPPLIED BY i
DATE February, 1 974

HISTORY AND STATUS
CONSTRUCTION STARTED {date) 1949

FIRST BEAM OBTAINED, OR GOAL (date) Feb. 1954
TOTAL €0sT oF FACILITY _ $31 M

FUNDED BY LISAEC

TOTAL ACCELERATOR STAFF (now)—_ 139

ANNUAL OPERATING BUDGET_".$5.4 M

ACCELERATOR PARAMETERS

Physical Dimensions (Mean )

RING DIAM.38.2.3m; Tunnel sect. == == m
MAGNETA, 1X 275 m; Mag. Gap 152 x 30 __cm
"DONUT. == X ==cm; Aperture_112 x 25 _com

Injector System
wee__Cockroft-Walton and Linac

** oUTPUT (max)—25. (%) @)at 19.2(4.8/Amu)MeV
BEAM EMITTANCE 25 mm-mrad
INJECTION PERIOD600 _usec, or 300 turns

inFLEcToR TYPE 3 Magnet Achromatic *+ E.S

Magnet System

rocusve Tyre_ Weak Field index n=0,67
No. Mag. UNITS_ 144 tengtn (o) 0.66 u
STRAIGHT SECT. Total S.5. Length_ 6.1
FOCUSING ORDER _====—

BETATRON 0SC. FREQ. v, 0.647 vy 0,922
FIELD, AT INJ.__ 417 5, at max 15.8% kG

RISE TIME___1 7 _sec; Flat~top time (3 =2 (Isec
MAG. WEIGHT (tons) Fe._ Q700 _, cu_347 . .
PONER INPUT (MW) PEAK 121 Meas_6. 0

Acceleration System

HARMONIC No. No. Cavities_ 1 (2 gaps
wF range. 0. 24 2.50 WHz

oreIT Freg. 497,252 to 2.47(2,41) MHz
everey can._ 1.5 (0,75)
RADIATION LOSS
RF POWER INPUT (kH) PEAK 71 DC

gll R’e}evam Parameten or

** Four injector systems. See appro-
priate one for more details,.

ke¥/turn

twres

Published Articles Describing Machine

1)F.G.H. Lothrop,D.M.Evans, Digital
Control of Bevatren Accel. Cycle,
Vol., NS-18 Number 3, June 1971.

2}D.M.Evans, et al, Bevatron Guide
Field Control, Vol. NS-18 Number 3,
June 1971.

3)R.A.Byrns, J.T,Tanabe, The Bevatron

Cryopump, Vol. NS-20 Number 3,
June 1973.

4)K.C.Crebbin et al, First Phase of
Heavy Ion Acceleration at the
Bevatron, Vol. NS-20 Number 3,
June 1673,

u e1'Fhers for protons

ACCELERATOR PERFORMANCE

Normal Max imum
{or Goai) Achieved
ENERGY (GeV) 5,4-6,1 6,2 (2,75/Amu)
RESOLUTION Af/E (1) n0.02 A0, 03
REPET. RATE {pulse/sec) 02 0.2¢

PULSE WIDTH
DUTY FACTOR, macroscaopic (%) ___._,_.___12
INTERNAL BEAM (part/pulse)
(part/sec} m_ﬁiﬁxlﬂ_ _l...EXLO
corrent (ma) 1.9x10% 2 .4x103
BEAM EMITTANCE (mm-mrad) v 330 radial
SCHEDULED OPERATION (hr/wk) 158
“ON BEAM'_R7 % OF SCHEDULED TTME

Some Typlcal External and Secondary Beams

PARTICLE * FLUX BEAM AREA ENERGY AE/E
(part/sec)l (cm*) (GeY) (%)
- 4.5x10, _QJJ.E_ _ 6.2 %003

__H__WE_&KUL Minimum_ 5.5 " .02
_‘He n3.8%10°% _ at 11.0 02
12¢ ~1.9x107 Peak = 33 0~ .02
14N a1 0x107 Field _38.5 " 02

160 ~3.8x10° 44 .Q Q2
20Ne 1. 9x10% 55.0 n .02

*Th ini
Rﬁga%Hﬁglues for the 19.2(4.8/Amu) injector.
TOTAL EXPERIMENTAL AREA 7000 m?

seam LINes To. 0 Prim (6sec from 2 Brim) Stations
STATIONS SERVED AT saME TiME_3 Prim + & sec.

BEAM SEPARATORS._ 11 _ _ SPECTROMETERS
ON-LINE COMPUTERS 3-PNP-5;2-PDP-8:1-PDP-9;2-PDP-11
BUBBLE CHAMBERS, in-house _ (1 Users' 4]

TOTAL POMER INSTALLED FOR RESEARCH_ .. 21 M«

No. USER GROUPS: in-house— 10} _outside 22
KeV/turn T1oTAL RESEARCH STAFF, in-house outside
ANNUAL RESEARCH BUDGET, in-house
n 142

SCHEDULED RESEARCH TIME, hours/week

RECENT IMPROVEMENTS OR MODIFICATIONS TO MACHINE

Installation of cryogenic vacuum pumping
reduced base pressure to~n 3x10~7 Torr from
2x10-® Torr and reduced pumpdown time
required to reach full beam intensity.

With the completion of the Bevalac project,
there will be three different injectors
available for the Bevatron.
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wae of mcnine.200/500 GeV Synchrotron peson iv cuaree__P._J. Reardon

mstiorion. National Accelerator Lab. g sweeLiep ey . T, Cole/H. 1. Allen

LOCATION Batavia, Illinois U, S, A, DATE March 1,.1974
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date) 1969 - Normal Maximum
FIRST BEAM OBTAINED, OR GOAL (date) MLBXCh 1, 1972 °6 8"") ‘C"‘”‘d
TOTAL COST OF FACILITY o MC ENERGY (GeV)
FUNDED BY USAE RESOLUTION AE/E (%) 6
2
TOTAL ACCELERATOR STAFF (now) 275 REPET. RATE (pulse/sec) 1/ (1/12 at %{))%;Gev
ANNUAL OPERATING BUDGET. PULSE WIDTH 00 Ge v
DUTY FACTOR, macroscopic (%) % 2..5%_3& 00 GeV
ACCELERATOR PARAMETERS " INTERNAL BEAM (part/pulse) O X 1 at 300 GeV
Physical Dlmenslons (Mean ) (part/sac)
rine oy 2000 200 Om STznel sect. 3. 05 _2.44 ., CURRENT (mA ) 0. 8 L 0
MAGNET " > > Py gap__ 13« 5,2  cm BEAM EMITIANCE (mi-mrad) O.l7 . 0,17
wpoNgT 200 Do 2 zcm. aperture__ 12,5 x5 cm scHepuLeD operaTION (hrswk) 140 (Overall ayerage)
Injector System won eaM 60 ¢ or scueoucen Tme
TYPE 8-GeV Booster ' Some Typical External and Secondary Beams
OUTPYT (max) 300 . 8-GeV PARTICLE FLUX BEAM AREA  ENERGY  AE/E

BEAM EMITTANCE 3.7 (pa /sec)  (cm?) (GeV) (%)

izl RS, ¥ 1.6 _pggc, pulses m 0, iy sec.r, K 101 @ 50 up 10 200 0,1 - 2.1

INFLECTOR rvps..ElE.C.‘Ltomagneim—_ i K 10’ to 200 0,014 - 1.0
10 /pm up to 300

Magnet System 5
AG field index, n = sep fn K 10 /cm up to 300

FOCUSING TYPE ', -

No. MAG. UNITS 1014' Length (ea) 6 1 m 10 z l” I) I_Q_Z_QD 5

sTRateHt sect. D0, 9 1otal 5.5 Lengtn 305, 4 .......u_ 28 1:80 g 400

FOCUSING ORDER

Q_OBREE Q OBBER(FODOy—2— protas
BETATRON DSC. FREQ vy 19.25 % 5 RESEARBP;I‘\%}G{KA flux per 1013 Iéeractln%fprotons
FIELD, AT (v, 398 " 396 ¢, at max._13 10, 500

OTAL EXPERIMENTAL AREA
RISE TIME__ 2. 4 sec; Flat-top time—_ 1 19 QGEV)BW Lngs 10,6 Prlmary TargetsPil %ons Internal Targets
MAG. WEIGHT (tons) Fe 9000 830 STATIONS SERVED AT SAME TIME

PoweR 1HPUT () Peax B0 wean .36 BEAM sEparaToRs . O specTRomeTeRs__ 4
Acceleration System ON-LINE COMPUTERS WITH 20 Inputs
HARMONIC No._1_3__No, Cavit'ies_l__5__— BUBBLE CHAMBERS, in-hause 2 Users' 0

RF RANGE 53.08 53.10 TOTAL POWER INSTALLED FOR RESEARCH.. _ 3D w
ORBIT FREQ. 0.04769 to 0, 04771 No. USER GROUPS: in-house_ 10 outside 100

enerey cav_2- 6 MeV/turn TOTAL RESEARCH STAFF, in-house_ B0 __outside 100Q
RADIATION LOSS_~ keV/turn ANNUAL RESEARCH BUDGET, in-house SO M

RF POMER INPUT (kW) PEAK 1800 800 SCHEDULED RESEARCH TIME, hours/week 120

Other Relevant Parameters or Notable Features RECENT IMPROVEMENTS OR MODFICATIONS TO MACHINE

Published Articies Describing Machine

1. Operating results from NAIL, D. E. Young, National Accelerator
Conference, IEEE Transactions NS-203, p. 191, (1973).
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NAME OF MACHINE

PERSON IN CHARGLL_;L.__RE.aI.dQn__.__

_Booster Synchrotron
msrmnisNational Accele ab., oata suprLien sv_E. L. Hubbard

weation__Batavia, Illinois, U.S.A, o

March 1, 1974

HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1969

FIRST BEAM OBTAINED, OR GOAL (date) 1971

ToTAL cosT of FaciuTy 517,000,000

FUNDED BY USAEC

TOTAL ACCELERATOR STAFF (now) (PArt of NAT,
annuAL OPERATING BuDGETACcelerator Div.)

ACCELERATOR PARAMETERS

Physical Dimensions  (Mean )
RING DIAM. 1 m; Tunnel sect. 3.0 2.4 m

MGNET_46 33 m; Mag. Gap 5.7
«ponyr RONE_ cq; x_ 4.2 cm
Injector System

TYPE Linear Accelerator

oUTPUT (max)— 8.0 MA 203 MeV

BEAM EMITTANCE 107 mm-mrad

INJECTION PERIOD___B_ .usec, oree 3 turns
INFLECTOR TYPE Wire Septum

Magnet System
rocusing Tree. Alternating Gradient
No. MG, UNITS__ 96 tength (ea)____ 3.04 n

STRAIGHT SECT.__ 24 Total s.5. Length_L 44 m
rocusinG oroer_ EOEFDOOD

BETATRON OSC. FREQ. v, 6.72 vy 6.78
Free, AT 1. 420 6, at mex 6,7 k6
r1sE TIME__» 033 sec; Flat-top time_ILOILE _sec
MAG. WEIGHT (tons) Fe— 200 ,cu. 36

POWER INPUT (M) PEAX 1 . B MEAN 1. 3

Acceleration System

HARMONIC No._ 8% No. Cavities— 1O

rF rage,__30. 3 52.8 MHz
DREIT FREQ. " 0.36 0.63 k Hz

ENERGY GAIN 600 keV/turn max
RADIATIOR LOSS keV/turn

RF POWER INPUT (kW) PEAK 880

Other Relevant Parameters or Notable Features

Published Articles Describing Machine

ACCELERATOR PERFORMANCE

Normal Max imum
{or Goal) Achieved
ENERGY (GeV) 8 8
RESOLUTION AE/E (%)
REPET. RATE [pulse/sec) 15 15
puLse wioTh { psec) 1.6 1.6

DUTY FACTOR, macroscopic (%)

INTERNAL BEAM (part/pulse) (4 x 10Lz)_l_x_1012

Part/ ma1n~r1 (5x 1013 1 x 1013
cuRREN. ?gj 380 100

BEAM EMITTANCE (mn-mrad)

SCHEDULED OPERATION (hr/wk) _l.ﬁ.L _164

“ON BEAM"—Z =% OF SCHEDULED TIME

Some Typical External and Secondary Beams
PARTICLE FLUX BEAM AREA ENERGY AE/E

(Cm ) (GeY) (%)
o 1 x 1013 0.3 _8
_iEartlcles/malnﬁrLng_cycle_
_main-ring cyvcle time varies
_imm 3 to 12sec )

RESEARCH PROGRAM
TOTAL EXPERIMENTAL AREA none m?
BEAM LINES TO Stations
STATIONS SERVED AT SAME TIME

BEAM SEPARATORS SPECTROMETERS
ON-LINE COMPUTERS WITH Inputs
BUBALE CHAMBERS, in-house Users’

TOTAL POWER INSTALLED FOR RESEARCH M
No. USER GROUPS: im-house gutside

TOTAL RESEARCH STAFF, in-house cutside

ANNUAL RESEARCH BUDGET, in-house
SCHREDULED RESEARCH TIME, hours/week

RECENT IMPROVEMENTS OR MODFICATIONS TO MACHINE

1. Booster Synchrotron, E. L. Hubbard, ed.,
National Accelerator Lab. Report TM-405 (1973)

2. The NAL Booster Synchrotron Magnet Power Supply Servo,

A. R. Donaldson and R. A. Winje, National Accelerator Conference,
IEEE Transactions NS-20, 3, p. 409, (1973)

3. Synchronous Transfer of Beam from the NAL Fast Cycling Booster
Synchrotron to the NAL Main Ring System,
J. A. Dinkel, J. E. Griffin, E. L. Hubbard, R. E. Peters, and
L. C. Teng. National Accelerator Conference, IEEE Transactions

NS-20, 3, p. 409, (1973)
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76-GeV IHEP
NAME OF MACHINE Proton Synchrotron

PERSON IN cHARGE_ YU .M.Ado

mstiution Institute of High Energy Phapata sueerien sv_E.F.Trojanov

tocaTion__Serpukhov, USSR

February, 1974

DATE

HISTORY AND STATUS
CONSTRUCTION STARTED (date)

1962

FIRST BEAM OBTAINED, OR GOAL (date) October, 1967

TOTAL €OST OF FACILITY
FUNDED 8Y
TOTAL ACCELERATOR STAFF (now)
ANNUAL OPERATING BUDGET.

ACCELERATOR PARAMETERS
Physical Dimensions (Mean )

RING DIAM.I.'I'_'ZZ. m; Tunnel sect. & * 8 m

MAGNET i m, Mag. Gap X cm
_"DONUT:lﬂﬁil LoBm; Aperture, 177 x 11,5 em
Injector System

TYPE Linac

ouTPUT (max)—120 mA s 100 Mev

aean ewTrance 10K (90%) (norm)  memras

INJECTION PERIOD__ 36 _usec, or____3  _ turns

INFLECTOR TYPE electrostatic

Magnet System
rocusing Tree AG Field TIndex n=443

No. MAG. UNITS__120 _Length (eafZ2x104+48x93m
STRAIGHT secT. 120  Total s.5. Length. 28745 m

FocusING croErR ___F_ QO D O

BETATRON 0SC. FREQ. \JH..._Q_._SD_.._\JV.,...Q.,&S._.._
FIELD, AT INJ.._ 28 6, st max 13 G
RISE TIME_2 o5 sec; Flat-top time___ 2 sec
MAG. WEIGHT {tons) Fe 20,000 Al 700

POWER INPUT (MW) PEAK 80 MEAN....—15

Acceleration System
HARMONIC No.

Na. Cavit‘ies___ia__

RF RANGE. 246 tq 6.1 Miz
ORBIT FREQ. 0.086 to 0,200 MAZ
ENERGY GAIN 180  kew/turn

RADIATION LOSS - keV/turn
RF POWER INPUT (kW) PEAK_ 200 mean __80

Other Relevant Paramaters or Notable Features
There are 12 superperiods and

in each there are 2 long straight
sections, each 4,86m long.

Published Articles Describing Machine

ACCELERATOR PERFORMANCE

Normal Max imum
{or Goal) Achieved
ENERGY (GeV) 70 76
RESOLUTION AE/E (%) 0,0%
REPET. RATE (pulse/sec) 1/8
PULSE WIDTH Z.0sec
DUTY FACTOR, macroscopic (%) 25 1
INTERNAL BEAM (part/pulse) Z..Z‘x:_‘l_ﬂ,],'d_a.,_?x 19112
(part/sec) a-_ZXJ_Q _.__3..&’]0
CURRENT (mA )
BEAM EMITTANCE (mme~mrad) 1w
scHEDULED OPERATION (hrwk)  Q0(average for year)

"ON BEAM" % OF SCHEDULED TIME

Some Typical External and Secondary Beams

PARTICLE FLUX BEAM AREA  ENERGY  AE/E
- yyERkse) (Gev) (%)
W 10 = L 30.65 _.1
Tip A 1 L40aR0 2 .
1 >1Q 6 1 20=50 1
e~F 10 =10 L 20mlits 2
= 5=10 - 425
TET S0, o 1825 4w
M- 210 900 20=40 ____
RESEARCH PROGRAM
TOTAL EXPERIMENTAL AREA 23,300 m2
BEAM LINES TO 13 Stations
STATIONS SERVED AT SAME TIME A=5

BEAM SEPARATORS 2 SPECTROMETERS 5
ON-LINE COMPUTERS WITH 5 Inputs
BUBBLE CHAMBERS, in-house . = _Users'___ 2
TOTAL POWER INSTALLED FOR RESEARCH_ 20
No. USER GROUPS: in-house 6 outside 6

TOTAL RESEARCH STAFF, in-house outside

ANNUAL RESEARCH BUDGET, {n-hause
SCHEDULED RESEARCH TIME. haurs/week

RECENT IMPROVEMENTS OR MODIFICATIGNS TO MACHINE
Fast beam extraction system is

Overating on 3 directions,
There is neutral beam with inw

tensity 100-107 PO,
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NAME OF MACHINE ITEP P,S,

INSTITUTION ITLE -
LOCATION Wioscow, Uock

PERSON IN CHARGE Goldin L.T.,

DATA SUPPLIED BY Goldin LT,
DATE February 1974

HISTORY AND STATUS
CONSTRUCTION STARTED (date) 1 956

FIRST BEAM OBTAINED, OR GOAL (date) ij

TOTAL COST OF FACILITY
FUNDED BY
TOTAL ACCELERATOR STAFF (now)
ANNUAL OPERATING BUDGET.

ACCELERATOR PARAMETERS
Physical Dimensions (Mean)

RING DIAM. m; Tunnel sect. m
MAGNET & _x 2 _m; Mag. Gap x om
“DONUT ___x __ cm; Aperture /l x 8 cm
Injector System

TYPE Iinear Accelerator
ourror (me 200MA . 24,6 MeV

BEAM EMITTANCE 60 mm-mrad
IRJECTION PERIOD_ usec, or turns

INFLECTOR TYPE “l1ectrostatic

ACCELERATOR PERFORMANCE s

Norma) Maximum
{or _Goal) Achieved
ENERGY {GeV) 10 L]
RESOLUTION AE/E (%)
REPET. RATE (pulse/sec)
PULSE WIDTH
DUTY FACTOR, mecroscopic {%)
INTERNAL BEAM {part/pulse)
(part/sec)
CURRENT (mA)
BEAM EMITTANCE (mm-mrad)
SCHEDULED OPERATION {hr/wk)
“ON BEAM" % OF SCHEDULED TIME

Some Typical External and Secondsry Beams
PARTICLE FLUX BEAM AREA  ENERGY AE/E
(part/sec) (cm?} {GeV) (%)

Magnet System .
FOCUSING TYPE Strong
No. MAG. UNITS_ DO Length (ea; l,9lU ™

STRAIGHT SECT. Ahat 5.5, Len 13 éZ n
FOCUSING ORDER FODFOJF DEDED

BETATRON 0SC. FREQ. Y4 9 3 W, g 0y 3
FIELD, AT INJ._L_;'_Q.....G. at max ¥|2 kG

RISE TIME_._C)._&_SECE Flat-top time__._O_LB__sec

MAG. WEIGHT (tons) Fe 3000 | ¢_ 500

POWER INPUT (M) PEAK = /. w50 MW

Acceleration System

No. Cav1ties_5__.._.__

HARMONIC No.

rF rance.__ 109 -4 77 MHz
ORBIT FREQ. U.252-"1.719

ENERGY GAIN €

RADIATION LOSS keV/turn

RF PONER INPUT (k) PEak__12~KW /caviy

.Other Relevant Parameters or Notable Features
%* After reconstruction

RESEARCH PROGRAM

TOTAL EXPERIMENTAL AREA 7000 m?
BEAM LINES TO Stations
STATIONS SERVED AT SAME TIME

BEAM SEPARATORS SPECTROMETERS

ON-LINE COMPUTERS WITH Inputs
BUBBLE CHAMBERS, in-house Users'

TOTAL FOWER INSTALLED FOR RESEARCH Mo
No. USER GROUPS: in-house outside

TOTAL RESEARCH STAFF, in-house outside

ANNUAL RESEARCH BUDGET, in-house
SCHEDULED RESEARCH TIME, hours/week

RECENT IMPROVEMENTS OR MODIFICATIONS TO MACHINE

%% The accelerator is in the course
of ajustement after reconstruction,

Published Articles Describing Machine
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10 GeV roten SynchrophazohheR A.M.Baldin
DATA SUPPLIED BY . in
DATE July 1971
HISTORY AND STATUS ACCELERATOR PERFORMANCE ‘
CONSTRUCTION STARTED (date) Egﬁ? Normal Maximum ‘
FIRST BEAM OBTAINED, OR GOAL {date) — {or Goal)  Achieved
TOTAL COST OF FACILITY E"ERGVT(“V) - !
RESOLUTION AE/E (%) 008 =0T :
:g::EDAEZELERATOR STAFF (now) REPET. RATE (pulse/sec) - >
0.0
ANNUAL OPERATING BUDGET PULSE WIOTH 2
DUTY FACTOR, macroscopic (%) ——
ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse) XI(SEE I2
Physical Dimensions (Mean) (part/sec) xI __I_._Q
RING DIAM. 72 m; Tunnel sect. corrent (ma) Lol { v_)_BQII (H)
MAGNET 7 a Daadm; Mag. Gap_ 40 _ZQQ__, BEAM EMITTANCE (mm-mrad) ;
"DONUT! ___x___cm; Aperture 30 x_T20 cm SCHEDULED OPERAGIAN (hr/wk)  — —.I20 r
Injector System ) “ON BEAM" % OF SCHEDULED TIME '
TYPE Llnac Some Typical External and Secondary Beams
OUTPUT (max) 9.4 PARTICLE FLUX BEAM AREA  ENERGY  AE/E
BEAM EMITTANCE — 1= (part/gc)  (cw?) (6eV) (%)
INJECTION psnmnﬁ.ﬁQ_usec, or— 50 turns T ‘:'_I_QS_ 2=2_. _*
INFLECTOR TYPE i 210 5 2=5. I
Magnet System . ) _ ﬁﬁ K"'p_‘ U.6=5"+F1
FOCUSING TYPE___—Q_L—%.D_OWQE]C field Ind =0.6 n =5 +2
No. MAG. UNITS tength () O47  m
STRATGHT SECT. 4 _ Total S.5. Length m
FOCUSING ORDER
BETATRON 0SC. FREQ. v,_ O ,B26 v RESEARCH PROGRAM
FIELD, AT "“'3-1‘86—6' at max 6 5 k6 TOTAL £XPERIMENTAL AREA__ S 7 Q0 m?
RISE TIME.__ Y & sec; Flat-top time 2 .70(} sec BEAM LINES TO Stations
MAG. WEIGHT (tons) Fe Pl = STATIONS SERVED AT SAME TIME 3
powER INPUT () PEAK 140  wean L3 BEAM SEPARATORS SPECTROMETERS
Acceleration Systei I ON-LTNE COMPUTERS WITH Inputs
HARMONIC No. ___O_z__uta Cavities_‘[_z,s____,_,, BUBBLE CHAMBERS, in-nouse_I__Usersz'_B_I__
RF RANGE . o L Wz TOTAL POWER INSTALLED FOR RESEARCH "
ORBIT FREQ. 0'2 tO ‘45 No. USER GROUPS: in-house ocutside
ENERGY GAIN 2.4 TOTAL RESEARCH STAFF, in-house outside
RADIATION LOSS keV/turn ANNUAL RESEARCH BUDGET, in-house

RF POWER INPUT (kW) PEAK 8]y

Other Relevant Parameters or Notable Features

Published Articles Describing Machine

SCHEDULED RESEARCH TIME, hours/week

RECENY IMPROVEMENTS OR MODKICATIONS TO MACHINE
scceleration of deuterons up to

IO GeV 1I=I OIO pulse, He4 up to
20 BeV I=I0' x/p

Slowly extraction of beem from
synchrophazotron ( ‘T =400 msec,
efficiency 94%)
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wve of mcnixe Bonn 2.5 GeV Synchrotren

INSTITUTION Physikal. Institut d. Univ, DATA SUPPLIED BY D.

rocarion_ D=53 Bonn, Nugsallee 12

KE.H. Althoff, G. Knop,
Husmann
22,1.1974

DATE

HISTORY AND STATUS

CONSTRUCTION STARTED (date) April 1965
FIRST BEAM OBTAINED, OR GOAL (dm)“l"’h 196

Ton o U e Loyl ttnt Jaw
FUNDED B . L ; n
TOTAL ACCELERATOR STAFF (now) 19

()
ANNUAL OPERATING BUDGET. 1.8 x 10

ACCELERATOR PERFORMANCE

Normal Max imum
(or Goal) Achieved
ENERGY (GeV) 2.3 _ 2.5
RESOLUTION AE/E (%) 0.5 .
REPET. RATE (pulse/sec) 50

__max._1 maeec
—max.__5 10

PULSE WIDTH
DUTY FACTOR, macroscopic (%)

ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse) 4 x 1 012

Physical Dimensions  (Mean ) (part/sec) 2 x 10

rine D12 e L6h; funnel sect._ 202 X 4.1 4 CURRENT (mA ) 0,32 uA

mcne? 8952 T4 o: mag. cap «. 20 o BEAM EMITTANCE (mmemrad) 1

wponuTAe2x 12 e Aperture__ 4 9 cm SCHEOULED OPERATION (hrswk) . 150 _

Injector System won peamr___ 85 ¢ oF scuepuLep TIME

mpe__Linac Some Typical External and Secondary Beams

OUTPUT (max)_250 at 25 PARTICLE FLUX BEAM AREA  ENERGY  AE/E

BEAM EMITTANCE 3 mm-mrad (p"t/if) (cm?) (GeY) (%)

INJECTION PERIOD_1Y  ysec, or—_ B _turns e” 10 b5 —-2.3 .5

INFLECTOR TvPE_septum magnet ¥ 5 x 10 eff. qu. at 2.1 GeV i
Magnet System - +23.26 ‘
FOCUSING TYPE AG -22,20

No. MAG. UNITS 12 Length (ea)_. 4003 m
STRAIGHT SECT..____12 Total 5.5. Length_21 .48

FOCUSING ORDER OFDO

BETATRON 0SC. FREQ. v, 3.4 vy 3.4

FIELD, AT 1h0._L1Q 6, at max 11 kG
RISE TIME_ B.S.__sec; Flat-top time sec
MAG. WEIGHT (tons) Fe _ 133 , cu__10

POMER THPUT (M) PEAK __ 2 80 MEAN

Acceleration System

HARMONIC No.. 316 _ _no. cavities__ 1 oOr &

RF RANGE 499,67 MH2
ORBIT FREQ. 4.3074

ENERGY GAIN 330 keV/turn
RADIATION LOSS max. 325 keV/turn

RF POWER INPUT (k) PEAk_B80 mean 40

Other Relevant Parameters or Notable Features

Published Articles Describing Machine

RESEARCH PROGRAM

TOTAL EXPERIMENTAL AREA 1100 n
BEAM LINES TO 6 Stations |
STATIONS SERVED AT SAME TIME &

BEAM SEPARATORS = SPECTROMETERS _8 |

ON-LINE COMPUTERS M. 2 with 7 tputs( total)
BUBBLE CHAMBERS, in-house L) Users* -

TOTAL POWER INSTALLED FOR RESEARCH____ Le2 W
No. USER GROUPS: in-house. B outside 4 3
TOTAL RESEARCH STAFF, 'in-house.._ﬁﬂ_..outside_s_s_.
ANNUAL RESEARCH BUDGET, in-house__ 2.0 x 10~

SCHEDULED RESEARCH TIME, hours/week 150

RECENT MPROVEMENTS OR MODIFICATIONS TO MACHINE

Ejection of electrons up to 2.3 GeV
On line computer with CAMAC interface

K.H. Althoff et al, : The 2.5 GeV Electron Synchrotron of the University

of Bonn, Nuclear Instr. a. Meth.

61 (1968), 1 ~ 30



- 19 -

NAME OF MACHINE DESY
INSTITUTION Peutsches Elektronen-Synchrotron

LOCATION _L&mburg, Germany

PERSON IN CHARGE_" - Schoppet

DATA suppLIep sy_ B Kumpfert
paTe_January 1974

HISTORY AND STATUS

COMSTRUCTION STARTED {date) 1259
FIRST BEAM OBTAINED, OR GOAL (date) February 1964

TOTAL COST OF FACILITY 110 MDM {(orig.congtr.costs)

FUNDED By Federal Government, City of Hamburg

TOTAL ACCELERATOR STAFF (now)_80
ANNUAL OPERATING BUDGET__6 MDM

ACCELERATOR PARAMETERS
Physical Dimensions  (Mean )
RING mm_loo.ak,,; Tunnel sect. 3.7 x 8.8 "
MAGNETO:77,0.69 4. mag. Gap 5:6(8:8) J4.4 §.0)
"DONUT'___ x_ cm; Aperture3:8(7.0) ,120(10.0)

Injector System
Type__Electron/Positron*® Linacs**

OUTPUT (max) 200 mA(e ) 4 300 - 500 MeV
BEAM EMITTANCE __2 ' wm-mrad

INJECTION PERIOD__.1 __ psec, or 1 turns
INFLECTOR TYPE_geptum + fast kicker magnet

ACCELERATOR PERFORMANCE

Normal Maximum
{or Goal) Achieved
ENERGY (GeY) 7.4 7.5
RESOLUTION AE/E (%) + 0.25 + 0.25
REPET. RATE (pulse/sec) 50 50
PULSE WIDTH 3.1 3.1
DUTY FACTOR, macroscepic (%) 15.4 15.4
4x10° - 5x10
INTERNAL BEAM (part/pulse)
13 13
(part/sec) 2x10 2.5x10
average CURRENY {mA) 64 80

BEAM EMITTANCE (mw-mrad)
SCHEDULED OPERATION (hr/wk}) 168
"o BEAM*_30 - 95 g OF SCHEDULED TTME

Some Typical External and Secondary Beams

PARTICLE FLUX BEAM AREA  ENERGY  AE/E
(part/sec) (cwt) (GeY) (%)
2 x e 5x101° 1-7.25 % 0.25

sy=0.1nxmmxmrad

Magnet System . . (F)
FOCUSING TYPE_AG Field Index n qg_? (D)

No. MAG, UNITS__48 __ Length (ea)_ 415 m
STRAIGKT SECT.__48 ___ Total S.S. Length_117.6 _ m
FOCUSING ORDER __FODO

BETATRON 0SC. FREQ. v, 6-29 vy 6.23

FIELD, AT INJ.313C42) 6, ot max_7-9 ']
RISE TIME9XL0 °  gec; Flat-top timenax.3.1 x10 (pc
MAG. WEIGHT (tons) Fe _570 , Cul?

POMER INPUT (M{) PEAK MEAN L7

Acceleration System
MARMONIC No.__32B No. Cavities__16

RF RANGE 499.666 to 499.645 MHZ
ORBIT FREG. 0.9463

ENERGY GAIN_max. 1250 keV/turn

RADIATION LOSS_Dax. 8830 keV/turn
RF POWER INPUT (kW) PEAK_LCOO wean 700

Other Relevant Paramaters or Notable Festures
%pogitron Data: 1.6 mA (|%|: -;— Z) at 380
MeV

#%#The old 40 MeV~Electron Linac (140 mA
max.) is still in use

Published Articles Describing Machine
Die Atomwirtschaft, July 1964

Proc. 1973 US Particle Accelerator
Conference, San Francisco, (Improvements)

DESY Annu#! Reports

or ¢ _~0.5nXmmxmrad
50 % <n< 85 %
2 x e 1001 1-7.25 + 0.25
3 x ¥

3} x converted y (test beams)
2 x Synchrotron Radiation

RESEARCH PROGRAM

TOTAL EXPERIMENTAL AREA 6400 m
BEAM LINES TO__17 Stations
STATIONS SERVED AT SAME TIMEG x e_or Y ttest&synchr.
BEAM SEPARATORS sr:cmm:r:nsﬂms
ON-LINE COMPUTERS WITH_20 Inputs
BUBBLE CHAMBERS, in-house Users '

TOTAL POWER INSTALLED FOR RESEARCH_23 "
No. USER GROUPS: in-house_:3 outgider2 wixed :9
TOTAL RESEARCK STAFF, ia-hbute Fouxsws 275

ANNUAL RESEARCH BUDGET, in-house 7.5 MDM
SCHEDULED RESEARCH TIME, hours/week 136

RECENT MPROVEMENTS OR MODFICATIONS TO MACHINE
- flat top operation (duty factor 15.4 %)

-~ 2 e'/e beams (fast extraction) for DORIS

- max. circulating currents (e Jup to
80 mA average as compared to 30 mA
+ . .
- e beams (slow extraction) for use in
nermal e~ -experimental atreas

- additional p*-acceleration capability
expected for 1975
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NAME OF MACHINE ElectrOI:l SvVn rot
mstinrion 2aboratori Nagz,dl CNEN

wcation___Frascati - Ttaly

Ubaldo Bizzarri
" "

1974

PERSON IN CHARGE
DATA SUPPLIED BY
DATE

ary

HISTORY AND STATUS

CONSTRUCTION STARTED (date).JANUATY 1954
FIRST BEAM OBTAINED, OR GOAL (dm) EE.b...9.,_‘L9.59

TOTAL COST OF FACILITY 2.
FUNDED BY CNEN
TOTAL ACCELERATOR STAFF (now)
ANNUAL OPERATING BUDGET

30

ACCELERATOR PARAMETERS
Physical Dimensions (Mean )

ACCELERATOR PERFORMANCE

Normal Max i mum

{or Goal} Achieved
ENERGY (GeV) 1.1
RESOLUTION aE/E (%) 0,1
REPET. RATE {pulse/sec) 20
PULSE WIDTH - 4_8g5_§_c
DUTY FACTOR, macroscopic (%) 10
INTERNAL BEAM {part/pulse)

{part/sec) 4:!:.LQ.._1 0

RING DIAM. vy Tunnel sect. " CURRENT {mA )

MAGNE m Mag, Gap_ 0.8 x_ 23  em AM_EMITTAN -mead ___20_!1'1_4_5’13L
“boNUTT o Tx 21 enP Aperture_S .7« .19..,2__ ga&é&?’&iﬁﬁu ?})«réﬂ"fl

Infector System won e 5% % oF SCHEDULED TIME

wre__ Microtron Some Typical Externat and Secondary Beams

ouUTPUT (max)— 30 at_12.4 PARTICLE FLUX BEAK AREA  ENERGY  AE/E
peam emrTTance__H 2 8 V:d m-mrad (part/sec)  (co?) GeV) (%)
INJECTION PERIOD_S__ _usec, or— 100  turns 44

wriecror Toe__BLectrostatic e~ 2,10 4 0.5+1 _ <20.5
Magnet Syscam _3;*_1L3+1Q1 0. 441
rocustng Tyee_Weak FIELD INDEX Q.61 X 10 ——Q-e-q— -1

No. MAG. WNITS_4___ Length (ea) 5. 65 m

STRAIGHT SECT._4 Total §.5. Length_27.. 4 m

FOCUSING ORDER

BETATRON 0SC. FREQ. v vy
FIELD, AT InoTBe* ] 1 G, atmax__10.2 X6
RISE TIME_23_ sec; Flat-top time____ .. .SEC
WAG. WEIGHT (tons) Fe 100 | cu_10..,
POWER_INPUT (MW) PEAK wean 0,150

agnet supply LC Resonant

Acceleration System

HARMONIC No.__ 4 No. Cavities__ 1.
43.7

RF RANGE . MWz
ORBIT FREQ. 10.9

ENERGY GAIN___# % 4

RADIATION Loss___ IN@X 25 keV/turn
#F POWER INPUT (kN) PEAK— 10 MEAN __ 4

Other Relevant Parameters or Notable Features

Published Articles Deseribing Machine

CIrqui ¢N-LINE COMPUTERS WITH

~30-50%polarized

RESEARCH PROGRAM

TOTAL EXPERIMENTAL AREA m
BEAM LINES TO Stations
STATIONS SERVED AT SAME TIME 1

BEAM SEPARATORS _______ SPECTROMETERS.__ 1

Inputs

BUBBLE CHAMBERS, in-house Users'
TOTAL POWER INSTALLED FOR RESEARCH 2.5 "
No. USER GROUPS: im-house. qutside
TOTAL RESEARCH STAFF, in-house_ 18 _outside_ 44
ANNUAL RESEARCH BUDGET, in-house

141

SCHEDULED RESEARCH TIME, hours/week
RECENT MPROVEMENTS OR MODIFICATIONS TO MACHINE

- Proc . 2nd UN Conf. Peaceful Uses Atomic Energy
Geneva 1958, Paper 15/8/1374, UN, NEw York (1958)

Nuovo Cimento Suppl. 24

Lettere al Nuovo Cimento Vol.

Nuovo Cimento Suppl. 3, 324 (1959)

(1962)
1, 16, 820 (1969)

Frascati Reports (available on request)
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NAME OF mcuxuiMliﬂmgjﬁm_hm

mstiurioninst. for Nuclear Study, Univ.

ronperson 1N charee_K. Huke

pata suppLiep By K. Huke

ocatton_Tanashi, Tokvo., Japan of Tokyomrs_Februarv 1974

HISTORY AND STATUS
CONSTRUCTION STARTED (date}.l957 January

FIRST BEAM OBTAINED, OR GOAL (date) 1961 (750 MeV)

TOTAL COST OF FACILITY v $ 2M*

FunpEp BY_Japanese Government
TOTAL ACCELERATOR STAFF (now).. L4

ANNUAL OPERATING Buoer_v_S O.1M*

salaries not included)
ACCELERATOR PARAMETERS
Physical Dimensions  (Mean ) .
RING DIAM. m; Tunnel sect 2.8 x(dia)l4,

MGNETQJ.&O_-ia. Mag, Gap 2.4 x_ 12 cm

“DONUTMCN Aperture 3.5 x__11 om

Injector System
TYPE Linac

ouTPUT (max).100_mA
BEAM EMITTANCE 8 mn-mrad
INJECTION PERIOD__ L ysec, or___ 10O turns
INFLECTOR TYPE

st_inflector, 9 MeV

Electro~static plate and

ACCELERATOR PERFORMANCE

Normai Ma x imum
(or Goal) Achieved
ENERGY (GeV) 1.3 1.3

RESOLUTION AE/E (%) 0.1 0.1

REPET. RATE {pulse/sec) 22.5 22.5

PULSE WIDTH N3 6 (max)

DUTY FACTOR, macroscopie (%) v S 10

INTERNAL BEAM (part/pulse) <10 o _ 2 4 at 1 GeV
(part/sac) x]_()l_i__ 8 at 1 GeV
CURRENT (mA) 30 60

BEAM EMITTANCE (mm-mrad) S5 5

SCHEDULED OPERATION (hr/wk) 144 168

"N BEAM"__9D % OF SCHEDULED TIME

Some Typical External and Secondary Besms
PARTICLE FLUX BEAM AREA ENERGY AE/E

_ (purt/igf) (em?) (GeY) (%)
e 4x10 0. 6X0 8 1 0.3

pulsed magnets for multi-turn.

Magnet Syscem AG Y ex10'V 2.2 1.14 brems.
FOCUSING TYPE :
No. MAG. uNITs_8 Length {ea)__ 3.14 m {at 3.1.m from radiator)
STRAIGHT SECT, Total S.5. Length_9.60
Focusing omer1/2 O, 1/2 D,F, 1/2 D, 1/2 o Soft X-ray
BETATRON 0SC. FREQ. v, 2.25 - 2.25 RESEARCH PROGRAM
e T o 2000
H p time sec BEAM LINES TO W Stations
MAG. WEIGHT (tons) Fe 23 tu—’l.9 STATIONS SERVED AT SAME TIME._Juax 2

PONER INPUT (MW} PEAKE‘LEQE%MAN..QJ*_OZ__

Acceleration System
HARMONIC No._l_6__..

No. Cuv‘ities_l____

RF RANGE v 138 fixed
ORBIT FREQ. v 8.6

ENERGY GaIN_ Peak 10

RADIATION L0ss. 04 (max) keV/turn
RF PONER INPUT (kW) PEAK_20 MEAN 4 ~ 5

Other Reievant Parameters or Notable Features

Published Articles Describing Machine

1. H. Kumagai, et al.,

Japanese J.

BEAM SEPARATORS __[IOTL®  SPECTROMETERsS 25 18.5,6 tons)
ON-LINE CDMPUTERS HITHZ_(IQS.BAC_Q.O.)_._._[nputs

BUBBLE CHAMBERS, in-house 0 Users' 1

TOTAL POWER INSTALLED FOR RESEARCH___Q.45
No. USER GROUPS: in-house 2 _outside__D

TOTAL RESEARCH STAFF, in-house L& outside 45
ANNUAL RESEARCH BUDGET, in-houser, S 0. 0°5M*
SCHEGULED RESEARCH TIME, hours/week 132

RECENT IMPROVEMENTS OR MODFICATIONS TO MACHINE
Epoxy-resin doughnuts were replaced by
thin stainless steel bellows.

Add a fast extraction system to supply
electrons to the 300 MeV storage ring.

appl. Phys. 1 (1962) 66.

2, Annual Reports from 1960 to 1973, Institute for Nuclear Study,

University of Tokyo.
3. K. Huke, et al.,

Japanese J. appl. Phys.

7 (1968) 1274,
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NAME OF MACHINE E

JLund Electron Synchrotron
mstitunion_ Univ of Lund, Inst of Phys
LOCATION Lund, Sweden

Facility: Bengt Forkman
PERSON IN charae__Machine: i Rune Alvinsson
pata suppLiep By Rune Alvinsson
DATE Januarv 22, 1974

HISTORY AND STATUS

ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) 137 Norma Max mum

FIRST BEAM CBTAINED, OR GOAL (date) : (or Goal})  Achieved

TOTAL COST OF FACILITY 'V buildings ENERGY (GeV) 1.2

runen ay_Swedish A R 1] RESOLUTION AE/E (%)

TOTAL ACCELERATOR STAFF (now) 8 REPET. RATE (pulse/sec) 12.5

annuaL operaTInG supceT__ $ 30 000 excl, PULSE WIDTH —— 2 Iisec.
salaries DUTY FACTOR, macroscopic (%) 6 10

ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse) 2.4x10 0.8 GeV

Physical Dimensions (Mean) (part/sec) J_Xloll %- "o

RING DIAM. LU+ O m; Tunnel sect. CURRENT (mA ) 50 (- " -

MAGNETO 55x0. 0 g eapL%_ _Lg_i. BEAM EMITTANCE (mm-nmrad)

"DONUT_.._x_cm Aperture SCHEDULED OPERATION {hr/wk} 120

Infector System - won seaw_ 35— 90 x oF scHeDuLED TIME

TYPE Microtron Some Typicat External and Secondary Beams

QUTPUT (max) .2 mh 10 Hev PARTICLE FLUX BEAM AREA  ENERGY  AE/E

peam eMrrTance_HOT. 20, vert. 50 memrad (part/sec)  (cm') GeV) (%)

INJECTION PERIOD__ D yusec, ore 40 turns bremsstr.

mrector Tvpe . Electrostatic i

Magnet System _SLCh.T -,_1;2111:

FOCUSING TYPE AG

No. MAG. UNITS__liLength (ea)___,.l_-_A..__.m

STRAIGHT SECT. O total 5.5. Lengthll.2  w

rocusinG oroer ___ FOFDOD

BETATRON 0sC. FREQ. v LaZ7 v, 1.77 RESEARCH PROGRAM

FIELD, AT IM. G, at max 1.0 & o exermena acea 300 w?

RISE TIME sbc; Flat-top time sec BEAM LINES TO 4 Stations

WAG. WEIGHT (tons) Fe __24 cou—Llal STATIONS SERVED AT SAME TIME 4

POMER INPUT (MW) PEAK wean (0. 185 BEAM SEPARATORS SPECTROMETERS 1

Acceleration System ON-LINE COMPUTERS WITH__2X1 . i 1.g1tAaduts

HARMONIC No. 45 No. Cavities 2 BUBBLE CHAMBERS, in-house l Users' 0

RF RANGE 399.10 MHz TOTAL POMER INSTALLED FOR RESEARCH___ (. B m

ORBIT FREQ. 8-87 MHZ No. USER GROUPS: in-house 3 outside

ENERGY GAIN max. 60 TOTAL RESEARCH STAFF, in-house__a9 _outside

RADIATION LOSS max. 50 keV/turn ANNUAL RESEARCH BUDGET, in-house 1. salaries

RF POWER INPUT (kW) PEAK 12 MEAN 3 SCHEDULED RESEARCH TIME, hours/week 112

Qther Relevant Parameters or Notable Features

Published Articles Describing Machine

RECENT IMPROVEMENTS OR MODFICATIONS TO MACHINE

Wernholm, O., Arkiv for Fysik 37, 527 (1964)
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name oF mackine_NINA
msTITuTIon DARESBURY LABORATORY
LOCATION DARESBURYI WARRINGTON, U-K-

persoN In crarse FROFESSOR A. ASHMORE
pata suppLien sy D+ J. THOMPSON
oate__21ST JANUARY, 1974

HISTORY AND STATUS

CONSTRUCTION STARTED (date)
FIRST BEAM OBTAINED, OR GOAL (dateé
TOTAL cosT oF FACILITYE4.5.10

runoen By _SCIENCE. RESEARCH CQUNGIL

NOVEMBER, 1963

TOTAL ACCELERATOR STAFF (now)Ll10 (inc. exp area)

ANNUAL OPERATING BUDGE:_TS1.2 M

ACCELERATOR PARAMETERS
Physical Dimensions  (Mean )

RING DIAM. 20 m; Tunmel sect. _ﬁ_._LL.S_._B___

2nd DECEMBER 1966

ACCELERATOR PERFORMANCE

Normal Max fmum
{or Goal) Achieved

ENERGY (GeV) 1.0 to 5,0 5, 2

RESOLUTION AE/E (%) =

REPET. RATE (pulse/sec) .53 =

PULSE WIDTH 2 msec 3 msec

DUTY FACTOR, macroscopic (%) / 11

INTERNAL BEAM (part/pulse) 8.10-7 2.4.10! L
(part/sec) 4.10%2 .l..i...lD.l 3

18 54

CURRENT (mA )

MAGNET__...z.._m Mag. Gap cm BEAM EMITTANCE (mm-mrad) -
soonurk? o 3 Qm mperture15.0  « 4.4 F on SCHEDULED OPERATION (nr/wk) 168 BTS/wk_ 5 wks in 7
Injector System .0 11,2 6.1D “oN BeaM'_ 82 v oF scueouen TiMe for research
TYPE-WMNAC__ Some Typical External and Secondary Beams
ouTPUT (max)_—_300 at PARTICLE FLUX BEAM AREA  ENERGY  AE/E
BEAM EMITTANCE 3.2 mm-mrad part/s {cm?) (GeV) (%)
1ngecTIoN Per10D_O. 23 psec, or—_ 1 tuns Electron § 0.6 1.0-5.0_ ____
wreector Tvpe PULSED MAGNETIC
Photon 3.10!1 4.0 0,B=5.0
Magnet System Taége_d- - -
FocusinG Type__AG Photon TO® 1.0 0.25-4.5
No. MAG. UNITS_A0 __ length (ea)__3.2625 o - . d
STRAIGHT SECT._3+ DM Total 5.5. Length__ 90 n Ty synchrotron radiation beams (A, = 0.94 R*)
FocusinG orpEr__L .0 m FODO c
BETATRON 0SC. FREQ. v, 5.21 vy 3. 22 RESEARCH PROGRAM™®
FIELD, AT INJ. &, at max 7.45 kG TOTAL EXPERIMENTAL AREA 3000 n
RISE TIME 9m sec; Flat-top time—... ™  .sec BEAM LINES T0_5 (]DC test heam) stations
MAG. WEIGHT (tons) Fe _ 360 | cu 40 STATIONS SERVED AT saMe TiMe__3__{inc. test beam)
POWER INPUT (MW) PEAK = nean_ Q.95 BEAM SEPARATORS ____— SPECTROMETERS ___5
Acceleration System ON~LINE COMPUTERS™ WM 6 np
HARMONIC No,___ 300 Cav1t1£6_7_6_8_5__ BUBBLE CHAMBERS, in-house ___=___Users’ -
RF RANGE TOTAL POWER INSTALLED FOR RESEARCH__ LD wy
ORBIT FREQ. No. USER GROUPS: in-house__ 2 outside___ 6 _

energy GAIN___ 470 (ma k

RADIATION L0SS keV/turn
RF POMER INPUT (W) PEAK 480. Mean 150
(rati

n
Other Relevant Parameters or Notable éa:ures

Published Articles Deccribing Machine

A.W. MERRISON, CONTEMPORARY PHYS. 8, 4 (1967), p.373

DNPL Reports 1-6 and Annual Reports

* Refers to 5.0 GeV

TOTAL RESEARCH STAFF, in-house_.32 _outside_ B8
ANNUAL RESEARCH BUDGET, in-house £2.2 M
SCHEDULED RESEARCH TIME, hours/veskY€aL 5300

1973

in 1974
RECENT IMPROVEMENTS OR MOCIFICATIONS TO MACHINE

** Excluding Synchrotron Radiation Facility
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Cornell 12 GeV
Electron Synchrotron
Cornell University
Ithaca, N.Y.

NAME OF MACHINE
INSTITUTION
LOCATION

PERSON IN CHARGE Maury Tigner

DATA SUPPLIED BY M. Tigner
OATE January, 1974

HISTORY AND STATUS

CONSTRUCTION STARTED (date) April, 1965
FIRST BEAM OBTAINED, OR GOAL (date) Ma 1967
TOTAL COST QF FACILITY §

FUNDED BY
TOTAL ACCELERATOR STAFF {now 4 5
ANNUﬂL OPERATING BUDGET.

ACCELERATOR PARAMETERS

Physk:alDlmemgm (Mean)
RING DlAM._Z__Qm. Tumel sect,_2 X 3

+ 20% . 2% wag. cap 2,5/3.7._ 10
worer LKL wa. oo Lol A0

cm; Aperture cm
Injector System
meevarian S-Band TW Linac
outut (o) JOO MA_ ¢ 150 MeV
BEAM EMITTANCE hd mm-mrad

INJECTION PERI(J[J___2 5 HSec, or_..._]__. turns
wrLeetor Tvee_Pulsed Magnetic

ational Sc1ence Foundat.

ACCELERATOR PERFORMANCE

Normal
{or Goal)
12

Max imum
Achieveq
ENERGY (Gev) 12.2
RESOLUTION AE/E (%) D D
REPET. RATE {pulse/sec) 60 60
PULSE WIDTH 2x10-3_sec.

DUTY FACTOR, macroscopic (%) ___-LZ_]_]. _J_Z.m

INTERNAL BEAM (part/pulse) __]_(?.2__
(part/sec) 6x10°< _I_:.8_X'i.9”
CURRENT (mA) Vi 2.
BEAM EMITTANCE [mm-mrad) -
SCHEDULED OPERATION {hr/wk) 144 144

wongeaw'__ 85 1 oF SCHEDULED TIME

Some Typical External and Secondary Beams

PARTICLE FLUX BEAM AREA ENERGY AE/E

(part/sac) cm? ) GeV) (%)
ort T 12

g 10 )

Magnet System
FOCUSING TYPE

Alternating Gradient

No. MAG. UNIT5_1.9_2_.Length (ea) 3-4 m
STRAIGHT SECT. Total S.5. Length_ 39 m
FOCUSING DRDER FDDF

BETATRON 0sC. FREQ. v, 10,70 __1_0__7_5.__
FIELD, AT INJ. G, at max kG
RISE TIME_)SJ_O__.sec. Flat-top t1me_"._.._sec
MAG. WEIGHT (tons) Fe , Cu

POWER INPUT (MW} PEAK___ = mean___1 -1
Acceleration Syst

HARMONIC No. j_B_OQ_.No. Cavities 6

RF ranee.___Tixed 714 WHz
ORBIT FREQ. 0.395 MHz
ENERGY GAIN

rapiaTion Loss___ 1.8 x 10 keV/turn

RF POWER INPUT {kW) PEAK_1H00 220

Other Relevant Parameters or Notable Feacures

Published Articles Describing Machine

RESEARCH PROGRAM

TOTAL EXPERIMENTAL AREA
BEAM LINES TO
STATIONS SERVED AT SAME TIME 2

1400 Pt

Stations

BEAM SEPARATORS SPECTROMETERS 2
ON-LINE COMPUTERS WITH Inputs
BUBBLE CHAMBERS, in-house _ NNONGusers' NONE

TOTAL POWER INSTALLED FOR RESEARCH 3 o
No. USER GROUPS: in-house outside___ 4

TOTAL RESEARCH STAFF, in-house 2D outside— 2()
ANNUAL RESEARCH BUDGET, in-house_$1.8 M
SCHEDULED RESEARCH TIME, hours/week 130

RECENT MPROVEMENTS OR MODFICATIONS TO MACHINE

2x10‘3 sec.
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NAME OF MACHINE Lln%a?\Accelerator 5  PERSON IN CHARGE P. BRIINET
INSTITUTION « A & Lipéai DATA SUPPLIED BY P, BRINET
LOCATION ORSAY (France) DATE Februaxy. 1974
HISTORY AND STATUS ACCELERATOR PERFORMANCE
kormal Maximum
CONSTRUCTION STARTED [date) 1956 , {or Goal)  Achieved
FIRST BEAM OBTAINED, OR GDAL (date) 1959 slectrons
TOTAL COST OF FACILITY 108 F fr ENERGY {GeV} 2.3 2.1
runoeo oy National Ministry of Education ENERGY GAIN (Nev/m) 10 10
TOTAL ACCELERATOR STAFF (now)— 20 RESOLUTION AE/E (%)
ANNUAL OPERATING 8uDGET.___l.2_ % 106 F REPET. RATE (pulse/sec) L25 L0550
ACCELERATOR PARAMETERS PULSE WIDTH (ps) ]O. +02&1.5 -3.1_5..... 5
DUTY FACTOR, macroscopic (%) Q___&.B.._LO —_8.107
Physical Dimensions BEAM CURRENT (1A) L:3
ACCELERATOR LENGTH 36Q __n, oram. BEAM EMITTANCE {mm-nrad) 0 3
TUNNEL SIZE (LxHxW) n?
positrons ACO DCI
njection Syscem . ENERGY {GeV) 475
TYPE Electron Buncher LHERGY GAIN (MeV/m) 10 10
owreur_1000 i a112(1.508) 70(0‘07“S)Mﬁ¥munmnaus(n 2 2
BEAM EMITTANCE 5 mm-mrad REPET. RATE (pulse/sec) 50 =0
INECTION PERIOO_L a2 us— 20 RF cycles PULSE WiDTH (HS) 1.5 0.07
Acceleration System DUTY FACTOR, macroscopic {%) 8_].073‘ _,LC;T
No. secTIons_)_+381engen (ea) 6 m BEAM CURRENT (1A) 2.5x10=4 3x]1073,
FIELD nons_,];_!_LZ_rnEou:ucv 2999 Mz BEAM EMITTANCE (mm-mrad) br 1.61
GROUP VELO%IM'BTC‘ ase Vel. 2 1.0 ¢ Some Typical External and Secondary Beams
wave Tee LMTO L Fioine Tive 0.7 and 0. Qusec 0000 FLUX  BEAM AREA  ENERGY  AE/E
SHUNT IMPEDANCE (Mryem)—0.4% ' (part/sec) (ent) (GeV) (%)
ATTENUATION (Np/m)_ﬂ.%?m}_ﬂ.ﬁumu.],)_
1R1S, aperture JuB om tnfednbss . 3. . m e 1 x 1013 g o 1 9 1
IRIS SPACING (cm) 2.5
¢__10.150 and 11.800 et 3 x 107 0.8 _0.25 _2 (Aco)
POWER LNITS, Ho._39 e Klystransg
POWER RATING (Mw/unit)23 and 20
FEED SPACING (m)___© ]
RF POWER DEMAND (MW) PEAk _ 860 _ MEAN_ 0, 13 RESEARCH PROGRAM (Linac only)
TOTAL EXPERIMENTAL AREA 250 m?
Focuting System doublets and triplet CSean LINES To 5 Stations
QUADRUPOLES, No. 13 _SeEtSspacine __6 to 25 m. >
GRADIENTS 11 T/m STATIONS SERVED AT SAME TIME
BEAM SEPARATORS SPECTROMETERS —u
QOther Relevant Parameters or Notable Features ON-LINE COMPUTERS WITH Inputs
- i h
e - e+ converter after BUBBLE CHAMBERS, in-house outside
TOTAL POWER INSTALLED FOR RESEARCH i
16 sections e.g. ~ 1.0 GeV No. USER GROUPS, in-house outside
TOTAL RESEARCH STAFF, in-house outside

ANNUAL RESEARCH BUDGET, in-house
SCHEDULED RESEARCH TIME, hours/week

Published Articles Describing Machine Recent or Planned Modifications to Machine

Onde Electrique (juillet 1969) - Linac beams are not directly used for physics
experlments any more, but only for injection
in storage rings : ACO in 74, DCI and ACO in 75.

The last experimental remaining room can
handle a 500 MeV e~ or e* beam.

* Université PARIS-S5UD
Dependent aon I.N.2.P.3 (Institut Natignal de Physique Nucléaire et de Physique des
Particules).



Mark III Electron
woe oF mcnpne Linear Acceierator

msnTunuﬂ_S__Q_H" h .En.,.erg.z_Phym ¢s lab,
Locarion___tanford University

- 26 -

Professor R. Hofstadter

PERSON IN CHARGL
DATA SUPPLIED BY

BATE March 1974

Stamford; CatiT: 94305
HISTORY AND STATUS
CONSTRUCTION STARTED (date) 1949

FIRST BEAM OBTAINED, OR GOAL (date) 1953(2807); 19
torac cost oF ractuity _$3.5 M (Accel only)
runpen sy 1956-69; ONR, AEC  AFQSRE
TOTAL ACCELERATOR STAFF (now)—pe@ Note A
ANNUAL OPERATING BUDGET ee Note A

ACCELEkATOR PARAMETERS

Physic2! Dimensions
ACCELERATOR LENGTH 100 n, mgn.w cm
TonneL size (120 M (variable H&W)m

1<
rleten *Bxide cathode gun
ouTPUT 0 nmar__80 keV MeV
BEAM EMITTANCE mm-mrad
INGECTION PERIOD LD us RF cycles
Acceleration S
No. SECTIONS.,j_‘f_m__length (ea) 3.0m
Freo mooe 2 T /3 rrequency— 2856 iz
croup veLocITY—aQle: Phase vel. 1.00 c
WAVE TYPE Urremne tive 0,83 isec
SHUNT TMPEDANCE (Ma/cm) h60 -
Arr:nuA'niJg (prm) .19
IRIS, apérturf. cm, thickness M2 _____ _ ____mm
IRIS SPACING (cm) 3.50

Q 13 500

POMER UNITS, Mo._.3] . Twee Klystrons
POWER RATING (MW/unit)—20)

FEED SPACING (m) 3

rF power DEMAND (W) pEak— 000 mean 0.1

Focusing System . .
quADRUPOLES, No. 3 PBTYS spacine Variable

GRADIENTS lus ma i

Qther Relevant Parameters or Notable Features

Note A:

out; staff and operating budget
minimal.

*1969 - present - NSF

Published Articles Describing Machine

1. General Description:
et al., Rev. Sci.
(1955).

Mark III in process of phasi

M. Chodorow
Instr. 26, 134

ACCELERATOR PERFORMANCE

ANNUAL RESEARCH BUDGET, in-house
SCHEDULED RESEARCH TIME, hours/week

Recent or Planned Modifications to Machine

Normal Max imum
{or Goal} Achieved
643100
ENERGY (GeV) 1.2
ENERGY GAIN (MeV/m)
RESOLUTION AE/E (%) — 0.4 -].0
REPET. RATE (pulse/sec) 0.1 - 320
PULSE WIDTH —_— 0.8 - 1.3 1sec
DUTY FACTOR, macroscopic (%) — 0 _'L._6_x_]0'2
BEAM CURRENT (1A) 5
BEAM EMITTANCE (mm-mrad)
positrons
ENERGY {GeV) 1
ENERGY GAIN (MeV/m)
RESOLUTION AE/E (%) ]
REPET. RATE (pulse/sec) 60
PULSE WIDTH ;__w_c -2
DUTY FACTOR, macroscopic (%)  am————— M_K_IO_B
BEAM CURRENT (uA) 0.2 x 10
BEAM EMITTANCE (mm-mrad)
Some Typical External and Secondary Beams
PARTICLE FLUX BEAM AREA  ENERGY  AE/E
- (part/sec‘B (cm?) (Gev) %
_e_;____ Lx_éﬂ_ 0.3 1 0.1
e 10 0.3 0.8 0.6
Y Depends on_radiation thickness
RESEARCH PROGRAM
TOTAL EXPERIMENTAL AREA 1760 m?
BEAM LINES TO 2 Stations
STATIONS SERVED AT SAME TIME 1
BEAM SEPARATORS__NOTI@  specTRomETERS— 4
ON-LINE COMPUTERS WITH 3 Inputs
BUBBLE CHAMBERS, in-houseﬂgﬂ.e_outsi‘de
ném POWER INSTALLED FOR RESEARCH 3 . M
No. USER GROUPS, in-house— _....outside
TOTAL RESEARCH STAFF, in-house outside See Note A
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Superconducting Mark III
nave of macnine—_Electron !inac

person In charce_Mason R, Yearian, Acting Director

msmunou__igh_ﬁﬂﬂ.m%ﬂlﬁicm DATA SUPPLIED BY.—-Ru—f—Rand
Locarrop tanford Univ., Stanford,Ca 94305ur: March 1974

HISTORY AND STATUS

CONSTRUCTION STARTED {date)— 1969
FIRST BEAM OBTAINED, OR GOAL (daﬁ 1976
TOTAL COST OF FACILITY

FUNDED BY ONR_& NSF

TOTAL ACCELERATOR STAFF (nw)g_‘lLi_J.MLdem:s
ANNUAL OPERATING BUDGET 1M

ACCELERATOR PARAMETERS

Physical Dimensions ]50
ACCELERATOR LENGTH
TunneL size (L) 180 X 4 x 4 m

Injection System

vee__ouperconducti _
QUTPUT 3 er OAG v} MeV

g
BEAM EMI'R&NEE .51 mm-mrad
maecton perioo Gl us RF cycles
Acceleration Sygtem

No. SECTIONS_E______length (ea) 6 m

rreo mooe_Tr 12 __ rrequencr.— 1300 iz
GROUP VELOCITY_L_c; Phase vel. 1 c
wave Tvee IM=01 riccine Tive ssec
SHUNT IMPEDANCE (Mo/cm)

ATTENUATION {Np/m)

IRIS, aperture ¢m, thickness mm

IRIS SPACING {cm 2, -
Q tem) 10 1 U_ 10 Il

POWER UNTTS, No.—8 e Klystron
power RATING (w/unit) 0. 015

FEED SPACING {m)

o powek pevand () peak_0-36 wean_0.36

Focusing System
QUADRUPOLES, No.— ., SPACING
GRADIENTS

Ozher Relevant Parameters or Notable Features

Operating temperature = 1.85%

Published Articles Describing Machine

n, pw. DEWAr 90 cm

ACCELERATOR PERFORMANCE

Normal Maximum
(or Goal) Achieved
electrons
ENERGY (GeV) 0.7 -2
ENERGY GAIN (MeV/m) 12.3
RESOLUTION AE/E (%) 0.01

REPET. RATE (pulse/sec)
PULSE WIDTH

DUTY FACTOR, macroscopic (%) _LQ.Q_.._ [ —

BEAM CURRENT (1A) 100
BEAM EMITTANCE (mm-mrad) 0.1
positrons

ENERGY (GeV)
ENERGY GAIN (MeV/m)

RESOLUTION AE/E (%)

REPET. RATE (pulse/sec)
PULSE WIDTH

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

BEAM EMITTANCE (mm-mrad)

Some Typical External and Secondary Beams
PARTICLE FLUX BEAM AREA ENERGY AE/E

- (|iarq15ec) O(fngg (2Ge\l) (%)

e Y

RESEARCH PROGRAM

TOTAL EXPERIMENTAL AREA 3000 w?
BEAM LINES TO ) Stations
STATIONS SERVED AT SAME TIME 1

BEAM SEPARATORS SPECTROMETERS Z

ON-LINE COMPUTERS WITH Inputs
BUBBLE CHAMBERS, in-house outside

TOTAL POWER INSTALLED FOR RESEARCH M
No. USER GROUPS, in-house putside

TOTAL RESEARCH STAFF, in-house outside

ANNUAL RESEARCH BUDGET, in-house
SCHEDULED RESEARCH TIME, hours/week

Recent or Planned Modifications to Machine

Suelzle, L. R., IEEE Trans., June 1971,

to be published.



sTaniord Linear

Accelerator Center
NAME OF MACHINE

msturion Stanford University

wocarion_Stanford, Californis, USA

— oy -

pERsON 1N crarge W K. H. Panofsky
DATA SUPPLIED BY. R. B. Neal
paTE._March 197 I

]
HISTORY AND STATUS

CONSTRUCTION STARTED (date) 1962

FIRST BEAM QBTAINED, OR GOAL (date)MaY 21, 1966
TOTAL COST OF FACILITY Pl

Funpep BY . WJSARC

TOTAL ACCELERATOR STAFF (now) ~1093

ANNUAL OPERATING BUDGET X H

ACCELERATOR PARAMETERS

Physical Dimensions

ACCELERATOR LeneTH .. 3050 m, DiaM. 10 cm
TUNNEL SIZE (LxHxH)—23320%3.09x3.39 n®
ln}ectf\ System

e Dinac with two off-axis guns.
oureur 100 _peak s ar 35 MeV
BEAM EMITTANCE 1.2x mm-mrad
INJECTION PERIODAA. Eys—_~5, 000 RF cycles
Acceleration S

Na. SECTIONS Yes length (ea), 3+ Com

FIELD MODE%FREDUENEY 2856 Mz
GROUP VELOCITY_.kc; Phase vel. p =C c
WAVE TYPET_M_:_QLFILLING TIME ©.63 usec

.

SHUNT IMPEDANCE (Mﬂ/cm\

0.57 Np/sectlon

ACCELERATOR PERFORMANCE

ATTENUATIQé |

1RIS, aperture...,.....__.cm thickness . mm
IRIS SPACING {cm) -

. 13, 000

POWER UNITS, No._odt __ typr_KLlystron

POMER RATING (m/unm 20-30 MW

FEED SPACING (m)

RF POMER nsmnn

Focusing SY“"“trl ie g of éoublets and

T seacing 100 m
s at 12m spacing.

QUADRUPOLEI-Q S 3.ng let

Other Relevant P#'ame:ers or Notable Features
1.5 GeV e~ beams are available

on .a pulse-to-pulse basis inter-
laced with all e” beams up to ~
~21 GeV.

Beam break-up limit :
85 mA at 20 GeV, 1.6 usec.

Published Arrticles Describing Machine

R.B.Neal (Editor),"The Stanford Two-
Mile Accelerator," W.A.Benjamin, Inc.

1968.

R.H.Miller, et al,
Upgrading thé SLAC Accelerator," p

Proceedings of the 1971 Particle Accel-
erator Conference, Chicago, Illinois.

1/ Vg/c; 0.020% to 0.0065
2/ 3x107 eq.
3/ Time of Flight

"Recent Ideas on

Norma?l Max imum
(or Goal) Achieved

electrons
ENERGY (GeY) 20 22.28
ENERGY GAIN {MeV/m) 6.5 7:5
RESOLUTION 4E/E (%) L.5=1  de
REPET. RATE {pulse/sec) 360 360
PULSE WIDTH 1.4 18
DUTY FACTOR, macroscopfc (%) _0.00 _%Qﬁ.._
BEAM CURRENT (1A) 30 8
AEAM EMITTANCE (mm-mrad) .meld_e
positrons
ENERGY {GeV) 1.5-1 5_6}3_1
tNERGY GAIN (MeV/m) -2 .5
RESOLUTION AE/E (%) 1 0.9
REPET. RATE (pulse/sec) 180 360
PULSE WIDTH 1.6 1.6
DUTY FACTOR, macroscopic (%) 0.23 _[O_ 36
BEAM CURRENT (uA)
BEAM EMITTANCE (mm-mrad) Az
Some Typical External and Secondary Beams
PARTICLE FLUX BEAM AREA  ENERGY  AE/E

{part/sec) im‘) 2 (Gev) (%)
YBrems. . 2 0. -

e pulséa’_alz 713" % max.
\@herent 109e<1 15em™ 1.15

3/"KK5')—l S 1

ul
0 ulse 2c £ 1016

pulse 20 l 111 max.
RwESEARCH ”‘%0 uls lc:m 2% max
TOTAL EXPERIMENTAL AREA 20650 and ﬂ a0
BEAM LINES TO 10 experlmen‘tal Stations
STATIONS SERVED AT SAME TIME 6
BEAM SEPARATORS spccmonmns_J___lg.,[_
ON-LINE COMPUTERS WITH =7 0/9 Inputs
BUBBLE CHAMBERS, in-house= outside
TOTAL POWER INSTALLED FOR EARCH 43MW
No. USER GROUPS, in-house outsid
TOTAL RESEARCH STAFF, in- house_B_%étEde 60to date
ANNUAL RESEARCH BUDGET, in-house FY 7 (FY 75)

SCHEDULED RESEARCH TIME, hours/week

Recent or Planned Modifications to Machine

"SLED: A Method of Doubling SLAC's Energy, "

Z]PE'aTkatS: et al. paper to be presented at IXth

4 / ' %?t?s eld? Iﬁiltgn%otnl%e%%neccetr%lme%gl Er;r\‘@rr cnam’bers
l under construction, 2 solenoid spect.(l in

.60k, SPEAR.)

5/ 1 streamer chamber operating
1 rapid cycle bubble chamber and 1-40" conven-
tional chamber,

7/ Plus 12 theoreticians

8/ During running time, l~6 beams may be used
simultaneously (interlaced)
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NaME of machine. LAMPF
wstitution_Los Alamos Scientifdic Lab,

Location _Laos Alamos, NM, TISA

PERSON In CHARGE__Loudis Rosen .
DATA SUPPLIED BY.
DATE January 21, 1974

HISTORY AND STATUS
October 1968

ACCELERATOR PERFORMANCE

CONSTRUCTION STARTED (date) Normal Maximum
FIRST BEAN OBTAINED, OR GOAL (date) Z/4/72 {or Goal)  Achieved
TOTAL COST OF FaCILITY_S57M ENERGY {GeV) 15 5
. s+ ENERGY GAIN (MeV/m) . .
Funoeo By 1. S. Atomic Fpergy Commission .
TOTAL ACCELERATOR STAFF (now)_ 20 RESOLUTION aE/E (%)} 155 ézA
ANNUAL OPERATING BUDGET.__ S6M REPET. RATE (pulse/sec) 120 120 pps
PULSE WIDTH S00usec 500 Usec

ACCELERATOR PARAMETERS DUTY FACTOR, macroscopic (%) o) WA 13
Physical Dimensions INTERNAL BEAM (part/pulse) 53X 1013 5 x 10
ACCELERATOR LENGTH.__Z95 m, DIAM {part/sec) 15 -
TumNeL s12E (L) 800 X 4 X 4 m? current (w) 1000 30uA
Injection System BEAM EMITTANCE (mm-mrad) <5 -
1on source. Duoplasmatron SCHEDULED OPERATION  (hr/wk) 120 2 _88
output 48 A ewrrrance_1.59 momrad ONBEAWL_O0Z % OF SCHEDULED TIME
wmoector Tvee_Cockeroft-Walton (3} Some Typical External and Secondary Beams
outpyr__ 48 mA _pmrrrance... 1.3 mm-mrad  PARTICLE FLUX BEAM AREA  ENERGY  AE/E
BUNCHER vV v, (part/sec) (cm ) (GeV) (%)

1.5m) I 109 o 5 _1Q
Acceleration System 1 11 -ﬂr— 2 x 10 _lg_Q_._ ..4.2_... __-.05..
e LINAC Dxlfx_zube_Slde_Coupf”ﬁ" 1014 0 R nl
seam energy  MeV 100 800 '“"“E‘ X 10 '8 5
TotaL LenTH  (m) £3 227 vg 5 x 107 —_— 03 -
ENERGY GAIN {MeV/m) 1-1.2 1.1 T~ and U~ beams at reduced intensities.
RF FREQ. (MHz) 201,25 _ 805 ReseaRCH PROGRAM
FIELD MODE -IMO10  IMOLO TOTAL EXPERIMENTAL AREA_ 4400 m?
o (x 107) o L0-70 . U820 | s 4 sTaTIoNS_10)
equi. puase () =26 =30 STATIONS SERVED AT SAME TIME
sunt ween.  (MG/m) 30=70_ 23=40 BEAM SEPARATORS.__ 1 SPECTROMETERS_ 2
Fieme Tive (Hsec) 120 15 ON-LINE COMPUTERS. WITH _4 weuts _ 4
No. TANKS 4 44 BUBBLE CHAMBERS, in-house O outside_ 0
TANK DIAM. {cm) 84-00 . 20 oo oouen InsTALLED FOR ReseARcH_12 M
No. DRIFT TUBES 162 = No. USER GROUPS: in-house— 3 outside B0
ortFt Tuge Lenetw  (em)  _4.9-37, _ == TOTAL RESEARCH STAFF, in-house_aQ. outside 200
bRIFT TusE o1av.  (cm) 18=16 == ANNUAL RESEARCH BUDGET, in-house_ S2M
GAP/CELL LENGTH RATIO = — SCHEDULED RESEARCH TIME, hours/week___12(]

-

IRIS THICKNESS
IRIS SPACING

aperTURE C) 1.5-3,0 P
No. QUADS i i I“é dQ“bletS
GRADIENT (kG/cm) 8.4-.82 3.0
No. RF POWER UNITS 4 44
POWER INPUT, PEAK (MW) 3.0 1.25
MEAN (MM) 0.258 0.090

QOther Relevant Parameters or Notable Features
Simultaneous acceleration of + and -

proton beams to full energy and at
full duty. Intensities of H™ beam
restricted to 100 pA average current.
Negative polarized proton source in
preparation.

Emittance quoted as (Area * BYy)

Publithed Articles Describing Machine
D. E. Nagle, E. A. Knapp and B. C. Knapp,

"Coupled Resonator Model for Standing Wave
Accelerator Tanks,'" Rev. Sci. Instr., Vol. 38,
No. 11, pp. 1583-87, Nov. 1967.

E. A. Knapp, B. C. Knapp, J. M. Potter,
"Standing Wave High Energy Linear Accelerator
Structures," Rev. of Sci. Instr. Vol 39, No.
979-91, July 1968.

D. C. Hagerman, "805 MHz Power Sources for the
LAMPF Accelerator,' Proc. 1968 Proton Linear
Accel. Conf., BNL-59120 (C-54), BNL

H. S. Butler, "A Computer-Based Accelerator
Control System," to be published Proc. Inst.
Soc, of Am. Conf., Philadelphia, PA (6ct, 1970)

7,



1nECTOR FOR_SATURNE

- 30 -

1n operation sice D083t 1060

insTiruTion_C e B e Ay OATA SUPPLIED BY___Rommel
LOCATION Saclay = France pate_Janv, 19T7h
PARAMETERS PERFORMANCE
Physicat Dimensions y Normal Max fum
totae tineTH 10 2 % Tns o, ks 1 (or Goal)  Achieved
ANk 1AM, L, mi No. DRIFT TUBES..28 _ _ OUTPUT ENERGY (Mev) 20
DRIFT TUBE LENGTHS_ 4,53 tq 20 o 13 cm ENERGY SPREAD AE/E (X) __.0_,_8_ -
ORIFT TuBE DiAMETERs_13 to 15 em CURRENT (mA) 20 Lo
aapsceL Lenath_O 226 to 0,32 BEAM EMITIANCE (mm-mrad) DOTMAl1sed
wereRe 0919 cneo_1a25 m LIS
Cther Parameters or Notable Features
oo Source 1 ematr - performance maximum of preiniector
TeE ! on 120 mA at 1,1 MeV
outPuT_tL0 mA at 30 ke¥

umcmnmu(mmnuJ;rg;_a_normalised

Injector

~ acceleration of deuterons 7 mA at 10 MeV
- acceleration of a 2 mA at 19,k

TYE Pressurized Cockroft - Walton
50 150 ey  Published Articles Describing Machine .
g matosﬁv normgljsgg Proceedings of 1968 proton linear accele-
BEAM EMITTANCE (mm-mrad} rator "Brookhaven"
Bunchver

e Double cevity (harmoniec)

POTENTIAL _2.0___ k¥, DRIFT LENGTH 8L em

Acceleration System

aF Re OO miz, Fierd moce TMO10 80,000
fouiL. PrasB DL 02D | accel. rate_ 1484  mevm
outy FACToR_O o L %, putse tengtn_60Q  usec
sHunT fes1sT.O3  masm, Filting time LOO jsec
RF POMER INPUT (kW) PEAK 2 MW _wean 3 XKW

focusing System .

No. Quaos_58 ___rtvmagnetoisr  ++ ==
GRADIENTS 543 to — QB4 kG/cm
OTHER

The new Saturne injector

Status on the 20 MeV Linac - JM, Lefé&tvre
- M, Promé
Status on the 750 KeV preinjector
- Je Faure

Proceedings of 1972 protons linar accele-
rator conference

Deuterons acceleration with the Saturne
linsac

Saturne linac three years operation report

~ additionel ramping energy cavity
phase variation 90 ° in 600 us
energy modulation 600 keV in 600 us
peak power 100 kW potential - 430 kV

-~ debuncher cavity
drift length 8,50 m
phase variation 160° in 600 us
peak power 55 kW potential 230 kV
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maector For 20_GeV PrOtOH.SYnChrotron
mstrmurion _Nat.Lab.for High Fnergy Phys.

IN OPERATION SINCE

paTA suppLIep sy 1. Nishikawa

LocaTion__Lsukuba, Japan DATE March, 1974

PARAMETERS PERFORMANCE

Physical Dimensions Narma} Max imum
TOTAL LENGTH__ 15,3 _m; No. TANKS 1 {or Goal) Achieved
TANK DIAM. 4 m No. oriFT Tupes 90 OUTPUT ENERGY {MeV) 20

DRIFT TUBE LENGTHS 4,8 ~ 20.6 cm ENERGY SPREAD AE/E (%) =

DRIFT TUBE DIAMETERS 18 cm : CURRENT (mA} (100)

GAP/CELL LENGTH ~ 1/3 BEAM EMITTANCE (mm-mrad) [107 (norm) ]
APERTURE 2.0 cm to 243 cm Other Parameters or Notable Features

lon Source .

TYPE Mofidified Duoplasmatron

ourpyT—300_ ma a2 750 kev

BEAM EMITTANCE (mm-mrad)_— 2T (0OTM)

b

::::m Open type Cockcroft-Walton
outPut 258 ma at 750 kev
BEAM EMITTANCE (mm-mrad) 10T (norm)

Buncher .

TYPE Single

poTENTIAL — L0 kv, orirT LEneH— 100 on

Acceleration System

aF Freq. 202wz, Field mode_O—mode g >60,000
EQUIL. PHASE._2D _deg., Acce). rate__1s3 Mei/m
puTY FACTOR__0= 3%, Pylse Tength— 250 usec
sHuNT RESTST. _~ 70 ma/m, Filling time— 150 _usec
RF PR INPUT (kW) peak 3000 wean . 12

Focusing Systerg 0 B
No. QUADS TyreMagnet DROER . EDFD
GRADIENTS 11 to 4 KG/cm
OTHER

Published Articles Describing Machine



INJECTOR FOR

NIMROD

- 32

IN OPERATION SINCE . August 1961

INSTITUTION Rutherford Laboratory DATA SUPPLIED Y. D A Gray
LOCATION Chilton, Didcot, Berks., UK DATE January 1974
PARAMETERS PERFORMANCE
Physicai Dimensions Normal Max 1 mum
TOTAL LENGTH_ 23245 __ o, No. TANKS 1 (or Goal)  Achieved
Tank DIAM.. 1269 _m; No. DRIFT TupEs__ 48+ 2 X OUTPUT ENERGY (MeV) 14.9
ORIFT TUBE LENGTHs. 8:05 to 32.0 om ENERGY SPREAD AE/E (%) 0.67
DRIFT TUBE DIAMETERS___ 28.15 CURRENT ({mA) 18 45
GAP/CELL LENGTH 0.194 BEAM EMITTANCE (mm-mrad) 50
2.1 4.9
APERTURE cm to cn Other Parameters or Notable Features
lon Source Linac is & cavity inside & separete vacuum tank.
TYPE RF, Thonemeann-Harrison type RF s¥stem operates as a self oselllator.
120 24 Multipactor in linac overcome by carbon blank on
QUTPUT mA at keY drift tube faces.

BEAM EMITTANCE (mm-mrad).

Injector

% g for 50 md at 15 KV

TYPE Conventlonal, low gradient column

OUTPUT, 12

0

mA at

600

keV

BEAM EMITTANCE (mm-mrad)

73 for 100% of 44 mh

Buncher

TVPE Single gap. Re-entrant
POTENT!AL__Z_B_.RV, DRIFT LENGTH__.:E_'.ff_E_._.fm
Acceleration System

RF FREQ.. 115 MHz, Field mode _E=010

5 80,000

FQUIL. PHASE_3Q _deg., Accel. rate—Ja08 ____Mev/m

DuTY FACTOR_ D25 %, Pulse Tength2500 jgec WES
usec to stabilisation

SHUNT RESIST.._19_ Ma/m, Filling time_ 400
RF POWER INPUT (kW) PEAK__1300 MEAN 6.5
Focusing System

i 4+ - -
No. QUADS TYPE ORDER +
GRADIENTS 370 to 0.64 KG/cm
OTHER -

Ramped debuncher giving energy shift during injzctlon
into Nimroed.

Published Articles Describing Machine

Nimroed - A 7 GeV Proton Synchrotron (Part I)
Rutk. Lab. Report NIRL/R/}: {1965).

Tt is planned to replace this injector by a 70 MeV injector in 1975. (See separate data sheet).
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INJECTOR FOR NIMROD (7 GeV P.8.) IN OPERATION SInce _Under construction, completion due 1975
INSTITUTION Rutherford Labora‘t_om BATA SUPPLIED BY N D West
LOCATION Chilton, Dideot, Berid., UK BATE Jenuary 1974
PARAMETERS PERFORMANCE
Physical Dimensions : Norme! Maximum
TOTAL LENGTH_23:8___ m; No. TANKS 4 {or Goal}  Achieved
TANK DIAM.81=.9%n. no, DRIFT Tugs 144 + B halves — QuTpyT ENERGY (Mev) 70.4 -
DRIFT TUBE LENGTH5_0:045 — G¢.341 m ENERGY SPREAD AE/E (%) = -
DRIFT Tust DIAMETERS 0:16 = 0.18 CURRENT (m) 75 -
GAP/CELL LENGTH 0.21 - 0.37 BEAM EMITTANCE (mm-mrad) = -

.00 .81 - 2.60
APERTURE 4 cm to3:81 2 o Orher Parameters or Notable Features
fon Source

Duoplasmatron
TYPE E y n Tanks 2 and 3 were previcusly part of the
ouTPUT—290 A at 2 keV

Rutherford Leboratory 50 MeV PLA.

BEAM EMITTANCE (mm-mrad)_~ 0.9 T/BY
Injector
TYPE Cockeroft-Welton
ouTPUT___200 mA at 665 Key Published Articles Describing Machine
BEAM EMITTANCE {mm-mrad) -
Buncher
TYPE )\/2 co—axinl line
POTENTIAL .22 2 kv, DRIFT LENGTH 80 cm '

Acceleration System

oF FREQ.202. MMz, Field mode BOL0 g -~ 60,000

EQUIL. PHASE_3°_deg., Accel. rate_]-_'_.64__MeV/m

puTy FACTOR D207 _ %, Pulse fength— 189 psec

SHUNT RESIST. _=...M/m, Filling time usec

RF POMER INPUT (kW) PEAK = 11,000 wean 7.7 (2)

Focusing System N=1 (Tank 1)

No. QuAps__ 152 __ryppPulsed Doppe ¥ =2 (Tanks 2-4)

GRADIENTS 0.1 to 0.4 KG/em

otHer _Quadrupole triplets used in low and high
energy besm transport.

(63

{1) Aversge over 4 tanks.
{2} Tncludes beam loading (75 md)
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IN OPERATION SINCE

msrinumion Argonne National Taboratory para sweeuieo sy _E. F. Parker

racation_Arpgonne, Illinois

mte_February 1974

PARAMETERS

Physical Dimensions

T0TAL LENGTH 33, 28 m; No. Tanks.__1

ank 01 9. 95 m; wo. DRIFT Tuses 124

oRIFT Tuse Lenews_4. @ to 35,46 cm

BRIFT Tuet DIameTeRs_24. 9 to 14. 7

sapsceLL Lenah 0. 225 to 0, 250

APERTWRE Le 270  nt0o_3. 175 m

lon Source
e _Ground State

outPuT 21072 a at_20 keV
BEAM EMITTANCE (mm-mrad)._ 225

Injector

ee._Cockeroft-Walton

QUTPUT m at_{ 20 keV
BEAM EMITTANCE (mm-mrad)_UnMeasured

Buncher
wee_One-ga

POTENTIAL 15

re-entran a

«v, DRIFT LENGTH. 220 ~ cm

Acceleration System

rF FREQ220 Mz, Fietd mode LM =010 360, 000
£quIL. PHASE =26 deq.. Accel. rate 1,89 ___mev/n
outy Factor_G. 1%, putse 1engtn 0=1000 _ ycec
SHUNT RESIST.2F __Masm, Filling time—1250Q ysec

RF poWER INPUT (kW) PEAK 3200  mean_3,.5

Focusing System

No. quaps_124  vtypeBgnetic oroer tot-
GRADIENTS w1, 4 KG/cm
OTHER

PERFORMANCE
Normal Max imum
{or Goal) Achieved
QUTPUT ENERGY {MeV) 50
ENERGY SPREAD AE/E (%) 0.6 0.6
CURRENT (mA) 6x10~3 9x10~3
BEAM EMITTANCE (mm-mrad) ~Unmeasured

Other Parameters or Notable Features
50 MeV Polarization = 75%

Polarized deutrons can also be
produced,

Published Articies Describing Machine

"Zero Gradient Synchrotron (ZGS)

High Energy Polarized Proton Beam
Program - Injector System' E. F. Parker,
et al., 1973 Particle Accelerator Confer-
ence, March 5-7, 1973, page 395.

""Acceleration of Polarized Protons to
8.5 GeV'"" T, K. Khoe, et al., (to be
published)
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maecTor For_2GS - Unpolarized Protons

IN OPERATION sINcE __January 1963

mstirurion Argonne National Laboratory paa swepev_ E. F. Parker

tocation Argonne, Jllinoi

PARAMETERS

Physical Dimensions

ToTAL LENGTH_33: 28 m; No. Tanks 1

vank 1AM, 0, 95 m; Wo. oreFy TuBes_ 124
prIFT Tuse LeneThsZ. @ to 35. 46 ¢cm

DRIFT TuBE o1aMETERs 24, 9 to 14 7

sapsceLt Lensth_0. 225 to 0, 250

aperture 1. 270 om0 3.175 em
lon Source

wee__ Duoplasmatron

outpuT_160  maat keV

BEAM EMITTANCE {mm-mrad).

Injector )
TYPE Cockcroft-wWalton

oureur_ 160w at_750 kev
BEAM EMITTANCE (mm-mrad)_80 1 (90%)

Buncher
we__One-ga -

poTENTIAL. LD v, oriFT LeneH 220

Acceleration System

rF FREQ.220mz, Field mode LM -0109 60,000
£quiL. PHaSE.=20 deq., Accel. rate_ L. 89  Mev/m
DUTY FACTOR 0- 1 %, Pulse lengthj;l..o_o_a__.usec
SHUNT RESIST.. 3D _Ma/m, Fiiving time_LD0  ucec

RF PoWER INPUT (kW) PEAK 3500 wmean 3. 5

Focusing System

No. QUADSJ__Tmzmg;Hx;oRDERj-_-L_____
craptents 8. 0 to KG/cm
OTHER

mre_February 1974
PERFORMANCE
Norma) Max i mum

(or Goal} Achieved
OUTPUT ENERGY (MeV) " 50 50
ENERGY SPREAD AE/E (%) 0.6 0.6
CURRENT (mA) 40 42
BEAM EMITTANCE {mm-mrad) 20 w (90%)

Other Parameters or Notable Features

See "Recent Measurement of the ZGS
Injector Beam Characteristics"
E. F. Parker, Proceedings of the
1972 Proton Linear Acc. Conf.

Oct. 10-13, 1972
Published Articles Describing Machine

See Synchrotron Sheet.



InEcTOR For Alternating Gradient Synchrotnogeration SINCE
mstimution Brookhaven Nat '1 . Laboratory

rocation—1Ipton, New York

- 36 -

November 1970

DATA SUPPLIED BY eorge 1
OATE— January 28, 1974

PARAMETERS
Physical Dimensions

TOTAL LENGTH—L&4D _ m; No. TANKS. 9

ank 01aM._089 n. no. oriFT Tuses 286
ORIFT TUBE LENGTHs Gt 7% cm to 44,6 cm

orieT Tuee orameters_L8 cm(Tapk 1)16 cm(obher SRRENT (ma)

GAP/CELL LENGTH 0.20 tq 0.47

APERTURE 2 0 cm to 4,0 -
lon Source

TYPE Duoplasmatron

OUTPUT 400 mA at i kev

BEAM EMITTANCE (mm-mrad), e

Injector
TYPE Cockcroft-Walton

outeur. 400 ma ac 780 keV
BEAM EMITTANCE (mm-mrad)_._ 500 1T

Buncher .
wee_2 Fundamental Frequeancy Units

potentiallO/20 wv, orirr Leneti_100/75% . em

Acceleration System

™
aF FREQ. 208 wiz, Field mode 010 g ~ 50000

EQUIL. PHASE.=32 deg., Accel. rate__la&D _ Mev/m
ooty Factor 022 _ %, pulse tengtn_Beam 200 ysec
SHUNT RESIST.__20 Mo/m, Filiing time 8O usec

RF poweR INPUT (k) PEAK 23000 _ wean 180

Focusing System Pulsed

No. QUADS_299 _ TvPEMag ORDER _t=t=
GRADIENTS to 1 KG/cm

OTHER

PERFORMANCE
Normal Maximum
fonGeo¥)  Achieved
QUTPUT ENERGY (MeV) 200.3 . 206
ENERGY SPREAD AE/E (%) —0.5 _0,6
BEAM EMITTANCE (mm-mrad) (80%) 3T 107

Other Parameters or Notable Festures

Pulse rate of 10 pulses/s allows Linac
Beam to be used for about 9 pulses/s for
Radio Chemistry, radio-biology and Iso-
tope production. The beam is deflected
into a special side tunnel for this pur-
pose.

Published Articles Describing Machine

G.W. Wheeler, "The AGS Conversion Project"
TEEE Trans. Nucl. Sci. NS-18, No. 3, 515
(1971). '

G.W. Wheeler, VIII International Conf. on
High Energy Accelerators, CERN, 531-39,
Sept. 1971,

Tanks stabilized by the multi-stem method in

tanks #2-9.
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inskctor For200/500 GeV Synchrotron |y geeration since November 30, 1970

msTiTution_ N atio b. DATA SUPPLIED BY C. W. Owen

LOCATION Batavia, Il11. TSA DATE March 8, 1974

PARAMETERS PERFORMANCE

Physical Dimen * Normal Maximum

TOTAL LENE ﬁ4' 8 ; No. TANKS 9 {or Goal) Achieved

TANK mm.g,'__gm. pRIFT TuBES. 286 QUTPUT ENERGY (MeV) 205 (200 3)

DRIFT TUBE LENGTHS LT - .6 cm ENERGY SPREAD AE/E (%) Oe 4 0.6y

DRIFT Tust DiAMETERS__ 10-18 cm CURRENT (ma) {75) 110

GAP/CELL LENGTH 0.21 - 0.47 BEAM EMITTANCE (mm-mrad) 107 (57 -107)
APERTURE - m to 4' 0 e Other Parameters or Notable Features

lon Sourb

TYPE uoplasmatron A three-cell debuncher to reduce further the
QuTRyT mA at keV energy spread is under construction.

BEAM EMITTANCE {mm-mrad)

Injector

e Cockeroft-Walton

OuTPUT at 750 keV Publshed Articles Describing Machine

BEAM EMITTANCE {mm-mrad) 507 Initial Performance of the NAL 200-MeV
Buncher Linear Accelerator, D. E. Young et al,

wee_ Single cavity
kV, DRIFT LENGTH,,_,____7.§___..Cm

IEEE Transactions on Nuclear Science
NS-18, June 1971, p. 517.

POTENTIAL

fpnse TMO10, 50-60,0
ZREJ'—?}";Q Field mode S 25024 00 Operation of the First Section of the NAL

PHASE A 1. rat MeV/m
;ﬁwm:oa o .1 szc:ength(;naxl 200, ,cec Lmegr Accelerator, C. D. Curtis et al,
sunT RES1STEL=L3 waym, Fﬂhng tén wec  Particle Accelerators 1, 51, (1970)
RF POWER INPUT (kW} PEAK MEAN
Focusing Sst Operating experience with the NAL 200-MeV
No. wws’gg‘g évpzpﬂsed%kgsk NSNS Linac, C. D. Curtis et. al. Proc. of the '
GRADIENTS . to0. Ké/em 1972 Proton Linear Accelerator Conf.,
OTHER

LA-5115, p. 17 (1972)

*Typical operating values with design goals in parentheses. Measurements
of energy spread and emittance are for 95% and 90% of the beam respectively
at 100 mA,
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InEcTor FOR_—_Bevatron

mstirurionkawrence Berkeley Labo

1N operaTIoN since — 1963 (1971)
pata suepLiep sy Kenneth C, Crebbin

ocarion Univ. of Calif,, Berkeley, CA omw February 1974

PARAMETERS PERFORMANCE

Physical Dimansions Normal Hax imum

ToTAL LENGTH_ L1 m; No. TAnks___1 (or Goal) Achieved

TANK DIAM, m; No. DRIFT TUBES__72 OUTPUT ENERGY (MeV) 19.0 . .19.27 (4.8/Amu)
DRIFT TusE LENGTHS 2.5 = 22.5 cm ENERGY SPREAD AE/E (%) 1.5 _1 (.8)

DRIFT TuBE DIAMETERS. 20 - 22.0 cm

aap/cetL LenGTH— 0. 23

APERTURE _La2D  emto 3,27 cm
lon Source

TYPE Von-Ardg;Lng duQ Hlasmatrgn
output_150 mA at 60 kev

BEAM EMITTANCE {mm-mrad)

See below for heavy-ion source.
Injector

1w Cockroft-Walton
ourpur_1 00 m st 480 keV
BEAM EMITTANCE (mm-mrad)— 179

Buncher
TYPE
POTENTIAL 10

Single-cavity re-entrant
kv, ORIFT LENGTH__ 100 cm

Acceleration System

o Freg 199 3 Mz, Field TM-01C Q 70,000

EQUIL, PHASE 260 deg. ,OA(cicee'i rate 2 (0. 0) __ Mev/m
outy FacTor L 12 %, pulse tength—_ 600 ysec
SHUNT RESIST._2___Ma/m, Filling time—2Q0 ___usec
RF POWER INPUT (kW) peak_ 2000 wean . 5

Focusing System
No. QUADS .t~
GRADIENTS
OTHER

e Magnetoroer _CCDD
to~20 kG-cm/cm  «asem

( ) value for heavy-ion operation.
Ion Source for Heavy-Ion Operation

Type - PIG
Ion Output Exit of C-W
H' 10 ma 480 KV
2yt 8 253
‘ue** 1.5 251
1204+ 5 4 376
Wt o.04 350
16o 0.05 402
20068 0.0001 418

CURRENT {mA) 50 40 (*)
BEAM EMITTANCE {mm-mrad) 20 235

OtherBBIa;r?e%(e}:moar’q\g}aXe ZeuureOf C-W output.

Provides heavy-ion acceleration in. the

2 BA mode.

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

Published Articles Describing Machine

1. R. W. Allison, et al,
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.

Rev., Sci. Instr.
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INJECTOR FOR Bevatron 1 operATION SINGE . Prelimipary tests (1973-1974)
INSTITUTION [:awrenc , y  DATA SUPPLIED BY John Staples

tacarzon Univ i mr__ February 1974

PARAMETERS PERFORMANCE

Physical Dir "‘““? Norma} Max i mum

TOTAL LENGTH S m; No. TANKS— L. {or Goal}  Achieved

ank oiaw._0:97 m mo. oriFT Tuses_124 OUTPUT ENERGY (MeV) 50.8 -

orerr use LencTrs 491 to 35,46 cm ENERGY SPREAD AE/E (%) 0.5 0.8

DRIFT TusE DIAMETERs 25.02 to 14.7]1 cm

CURRENT (mA} 80 -—

eapscery Leneti 0,231 to 0,249
apsrmure 1. 90 317 om

BEAM EMITTANCE (mm-mrad) 207 -

em to

Other Parameters or Notable Features

lon Sour

Von-Ardenne-duo plasmatron Formerly the injector for the AGS at

TYPC .
outpur_~200 o gr__oz=== cey Brookhaven National Laboratory.
BEAM EMITTANCE (mm-mrad) ===
inpector
e Gockroft-Walton
DUTPUT 180 mA at 750 kev Published Articles DG!UM: Machine
BEAM EMITTANCE (mm-mrad) 20,0 T .
1. D. .Broc_lzn.k,_et al, The 50 MeV Bevatron
:‘:::"" Single gap Injection Linac, Vol. NS-20, Number 3,

June 1973, pp 923-927.

POTENTIAL 22 _ kv, DRIFT LENGTH._ 135 v

.M:r.eler:u§ﬂoiystgrivﬂ_l Field
RF FREQ. &2 ™ z’mode: E Q‘.ﬁD.,.QQQ
EQUIL. PHASE_ 26 deg., Accel. rate—2, 0 MeV/n
DUTY FACTOR 12 %, Pulse length GO0 usec
SHUNT RESIST. 39 _ma/m, Filling time 150 _usec

gF poWER INPUT (kW) PEAK_ 02000 mean 11

TM-D10

PSRRIy

Focusing System

No. quass_ 124 tee Mag. oroer *tt -~
GRADTENTS o B to 0.-91 kB/cm

OTHER




SuperHILAC, a heavy-ion v

INECTOR ForR _the Bevatron 1n oPERATION sInge _ April, 1972

mstivnion Lawrence Berkeley Laboratory DATA SUPPLIED BY F. Selph

rocantonlniv. of California Berkeley,CA DaTe 3/5/74

PARAMETERS PERFORMANCE

Physical Dimensions Norma! Max imum

TOTAL LENGTH__ £.3...3..m; No. TANKS, 8 (oé Gogl) Achieved

Tank DIaM,_3 205 o o, ORIFT TusES__ 214 OUTPUT ENERGY {MeV) . .

orirFT Tuse LeneTis_ 4.9 to 38,5 cm ENERGY SPREAD AE/E (%) 0.5 0.3

DRIFT TuBE DIAMETERS.25.4 to 17,2 CM . . CURRENT (mA) *¥

eap/cet LEneti0.26 to (.32 BEAM EMITTANCE (mm-mrad) 10m 10m

APERTURE .1, 2 en to 4.2 o Other Parameters or Notable Features

fon Source . R .

vee_ PIG The SuperHILAC is capable of accelerating

QUTPUT === ma at —— kev beams of heavy ions from Helium (mass 4)

BEAM EMITTANCE (mm-mrad) 240 through Uranium (mass 238). Injection to

\ the Bevatron is possible, using the Bevalac

T"y':z“"z_s MV press. C.W./750 kV C.W. transfer line, for ions as heavy as Argon
. eeaean Published Articles Describing Machine (mass 40}.

oUTPUT m at keV

BEAM ENITTANCE (mm-mrad)._20 T /707

Buncher (750 kV C.W.) 1) R: M. Main, Modlflcatlon of the Berkeley

YPE__ two.gan Hilac, Nuclear Instruments and Methods 97,

POTENTIAL _Z. 5 v, ORIFT LENGTH__ 224 em 51-64 (1971). .

reca . 2) A. Ghiorso, Progress with the SuperHILAC,

cceleration System _

e reeo. /O, Fierd mode_ 010 g 100,000 Vol. NS-20, Number 3, June 1973,

equiL. phast 29 _aeq., Accer. rate_L:3D G Mewn 3) A. Ghiorso, et al, The Bevalac--An Econo-

puty Factor_30-50; purse tengtn_ 8-14 msec mical Facility for Very Energetic Heavy

SHUNT RESIST._22  Masm, Filling time__ 500 usec Particle Research, Vol. NS-20, Number 3,

RF POWER INPUT (kW) PEAKZ . 000 __mean 2,500 June 1973.

Focusing Systeri\og bC gSNS pTeStI‘iPPEI‘ Goal Achieved

No. QUADS mwee D.C. oroedNSS poststripper .

crnotens_ 14,5 o 1.3 G/em ** Current {(particle pA)

UTHER Carbon (A=12) 80 1.6

* g equals charge state of ion. Argon (40) 8 0.8

Krypton (84) 0.8 0.1
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aecror For_26GeV P -Synchrotron
msritotion— L H.E P
Locaton__oerpukhov, USSR

I operaTIoN since 1957
DATA suPpLIED BY__ 4 e detemljaliov
mii_lebruary, 1974

PARAMETERS

Physical Dimensions
TOTAL LENGTH_— QO _m; No. TANKS_—_2

TARK DIAM. D0 8% No. DRIFT TUBESM

DRIFT TUBE LENGTHS 2cm to 62,

ORIFT TUBE DIAMETERS 2.0 e 2=10cm(T m
eapceLt LeneTh__ 04185 to 0,284

APERTURE 2. em to 4 cm
lon Source * %
mee__Duoplasmatron

ourpur 1000 ma at 25 keV
BEAM EMITTANCE (mn-mrad) -

Injector

TYPE pulse transformer
outt__430  mat___ 700 keV
BEAM EMITTANCE {mm-mrad) 8 (norm)

Buncher

TYRE single=gayp

potenTIAL 20 ___ kv, DRIFT LENGTH_~2 85 _m

Acceleration System

PERFORMANCE
Normal Maximum
{or Goal) Achieved
OUTPUT ENERGY {MeV) 100 100
ENERGY SPREAD 8E/E (%)  + 0. 5_ {aith Sebuncher)
CURRENT {mA) 180

BEAM EMITTANCE (mm-mrad) 10?'_(_&1_311._3_@4‘3 (norm}

Other Parameters or Notable Features

*for vacuum tank. Tcavity diam=1.3%2n

’I’I 11 " :f].zam
111 " " =1. OC)m

**with plasma-cathode and pulse
filling
Published Articles Describing Machine

et

ar rredl 485wz, Fietd mode TMLIQ g 874 000=56,000

EQUIL. PHASE. 38 deg., Accel. rate 12 Mev/m
puty FacToR Qe OO0, putse tengtn__ 300 . usec
SHUNT RESISTEQ A Ot/m, Filling time_ 150 L usec
RF POWER INPUT (KH) PEAK.'Jj.TQQD.MEAN._D..,E_—
Focusing System

vo. quavs—_ 100 rvpe L. ORQERI‘O’)O
srapENTs 0o O to_ 0 529 KG/cm
OTHER -
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INJECTOR FOR 10 Gev PS v oreraTion sinvce N ovember 4966

INSTITUTION I'T‘EP DATA SUPPlﬁD g

rocation — MOSCOW USSR DATE ebruary, 194Bg

PARAMETERS PERFORMANCE

Physical Di H o X

To:AL LENGTHj.__mqu'; No. TANKS 2 (ét E‘L‘:é L‘Eh?l“gd

vank o1 18D m: vo. or1FT qees_ 20 + 3D outeur enerar (Mev) b, 244

or1FT TuBE LENGTHS ] Ba Zoe 3 0 5319 0 7= 51 o HHCTReNERGY SPRERD 2E/E (%) _0:6_ _0,5

oR1FT Tuee piameTERs_ 19 = 158 ADCM  currenT (mA) 160 200

aarrceil LEnGTH O gm0 B3 0 ABm0, 30 5EAM EMITTANCE (mn-nrad) (o10) 20

APERTURE cm to 2 5 cm Other Parameters or Notable Features

ton Squreg _- The length of accel, period is 2pAin

Tvp old cathode dngplasmatron 1st, g\ in the second tamks, 32

TPUT = A at Q key Tﬁaevacuum chanber is pumped out to

BEAM ENTTTANCE {mn-mrad) = 2x10™° f4orr by ion vacuum pumps of total

"’ Pulse transformer rate 8000 1/sec.

OUTRUT 1000 . &« 70U eV Published Articles' Describing Machine

SEAM EMITTANCE (m-mrad)_ 1 D0 = 300 1. Prib, Tech, Eksp. §5, p.9-70, 1967

2, Prib, Tech, Eksp. N6, Dp.14, 1969

rew____Ome gap 3. Proc. of the 6th Int, Conf, on High

s;msnnnt 20 k. owiFT Lenem - I %g:z%’: iggii'e%tzg‘;?: =CZI;.'§:53.1656; .
ystem o .

Rjgéﬁmz. Field modeEmO 3 70000 4. 0C. © the 08 amOB inac on

EQUIL. PHAS_B—%Zdeg.. Accel. rate_ja_oz._newm
BUTY FACTOIé' %, Pulse Yengthe =< . o NSEC
SHUNT RESIST. B2 Ma/muf (3¢ time_%i%;.o.usec
RF POMER INPUT (W) mégggf_um_-_.'__

Focusing System

1972v P'2750

vo, uosEBEB8  Treedle 6o oroci BOD s FOFDOD
GRADIENTS 1.8 kG/cm

5. 0O a
o each Grift tube containe
2 lenses of opposlite signs.



CERN Intersecting
NAME OF STORAGE Rings Storage Rings (ISR)

- 45 _

PERSON IN cHarge _ K+ Johnsen

INSTITUTION C.E.R.N. _ oara suppiien sy M- H. Blewett, W. Schnell
LOCATION Geneva, Switzerland DATE February, 1974

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

CONSTRUCTION STARTED (date) 1966 Norma) Ma xcimum
FIRST COLLISIONS, OR GOAL {date)JaDMArY, 1971 15"{3“58 %Eeﬁf
TOTAL €OST oF FACILITY .~326 million Sw.Fr. ENERGY (Gev/C) :
runoep gy _CERN Supplementary Programme  RESOLUTION #E/E (%) 27

330
~40 million Sw.Fr.

TOTAL MACHIRE STAFF {now)
ANNUAL OPERATING BUDGET

STORAGE RINGS PARAMETERS

General
COLLLDING PARTICLEs_PTOtOmS  enerorll to 3lgev
approx. swapecircular pwensions_300 m diam

ORBIT: Tength 342 8m, time 3.2 ps

No. INTERSECTS__8 __ crossing anste_L4.77 deg.

injector System

TYPE CERN Proton Synchrotron
o, encray£0_28 GeVyyrpyr2 X 1012p/pulse
EMITTANCE,
FILLING speep @PPYOX. 1 pulse/2.5 s
1000 s/ring

mn-mrad

TOTAL FILLING TIME

Magnet Syscem
FOCUSING TVPE(_:_QMEEND; RAD. 78.290 m
LATTICE ORDER FODO

no. MAGNETS2_ X 132 \ength (ea)_2.443 4.88 o
No. QUADS Length (ea).

MAX BEND. FIELD __KG; MAX. GRAD. 0.478 s/em
otner macnersRad. field ,sext ., spec. quads.
TOTAL WEIGHT (tons) Fe2_ X 9360 ¢,2 X 560

BETATRON OSC. FREQ. v, 8.793 vy 8.700
AMPL. FUNCT. AT INTERSECT, (H) 2l m ,:V)13-86 m
Acceleration System centre

HARMONIC No. _FREQUENCY 96-5 . MHz
No. TRansTTERL/L10G wo caviTiES /ring

BUNCH To Bunch Time—_SP2T€ 105nsg spare

BUNCH SIZE (LxkxH)
PEAK RF VOLTAGE PeR peam2Q KV per turn

MAX RF POWER on peams_See note 1

Vacuum System -11

PRESSURE 1N RINGS, No Beam 2X10 (N2eq.) 1orr
WITH BEAM -

PRESSURE AT INTERSECTIONS .~_3 "4}}0 55 /Tor'r

PUMPS (no., type, speed) 2 X 144, /s

sput&er ion; 2 x 7, 100 &/s sputter

ion; 2 x 250 tit, sublim,

Other Relevant Parameters or Notable Features

Torr

ISR are two ildentical interlaced
rings intersecting at 8 points

Note 1: RF system is used for
stacking and for phase-displacement
acceleration from 26 to 31.4 GeV/c

4 % 1030 6,7x1030

LUMINOSIETY (cm™? sec™!)

BEAM SIZE, horizontal . .
vertica] —2ffective height ~3mm

CURRENT, PER BEAM 20 A 22 A
BEAM LIFE, AT 20 4 _12 hr *
typical loss rates, 0.17/hr

SCHEDULED OPERATION (X¥9k) 3000 hr/year

“ON BEAMZ_ % OF SCHEDULED TIME

*longest life to date: 58 hr, 12 A,
RESEARCH PROGRAM
APPROX. EXPERIMENTAL AREA 6000 m?

No. EXPERIMENTAL 1nTERsecTs, O3 6 mow in use
No. EXPERIMENTS/INTERSECT to 4

SPECIAL RESEARCH EQUIPMENT OR FACILITIES:
3 magnetic spectrometers

Split-field analyzing magnet of 28 m3
field volume.

Thin-walled (down to 0.15 mm), specially
shaped vacuum chambers at intersection

re .

TOT%ng)l:Ei INSTALLED FOR Restarcn_L% .0 MVA %
USER GROUPS: in-houseQiliXedty ecigel2 to 15
TOTAL RESEARCH STAFF, in-housel 230
ANNUAL RESEARCH BUDGET
SCHEDULED RESEARCH TIME, KoGHGMak ~2200 hr/year

40 outside ____

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE
High-luminosity insertions (low-beta)
at intersections; first stage (steel-
copper quadrupoles) at one intersec-—
tion in 1974,

Published Articles Describing Machine

Contributions in Proc. of Int. Conf.
on High-Energy Accelerators for 1967,
1969 and 1971.

E. Keil, "Intersecting Storage Rings",

CERN report 72-14, 1972.

W. Schnell, IEEE Trans. Nucl. Sci.,
NS-20 no. 3, p. 747, 1973.

K. Johnsen, Nucl. Instr. and Methods,
108, p. 205, 1973.
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NAME OF STORAGE RINGS D.C.I. x) PERSON IN CHARGE P, MARIN

wstiturion_lab. Accélérateur Linéaire DATA SUPPLIED BY M. SOMMER

LOCATION ORSAY (France) DATE Februarv 1974

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

CONSTRUCTION STARTED (date;_ MATCh 1971 K Maximum

FIRST COLLISIONS, OR GOAL (date)_ 197D (% G“‘g) Achieved

rotaL cost of FaciLiTy_&1.5 MF (Qctober 1970) ENERGY (Gev) 1.3 L. 1.8

FUNDEDBYNatlonal Ministry of Education RESOLUTION AE/E (%) 0.06

TOTAL MACHINE STAFF (now]___ 120 LUMINGSITY (en? sec)Z+ 3 L 0.4 x

asnuaL operaTING BuoceT Mot evaluated yet . BEAM SIZE. horizontal 1.4 Q.7 0.8

vertical 1.3 0.8 0.9

STORAGE RINGS PARAMETERS CURRENT, PER BEaM(A) 1.5 0.6 0.4

General

COLLIDING PARTICLES 2(eeT) eneray,. 128 Gey BEAM LIFE, AT 1 A~ _>5h

apprOX. Shape_Race trackwensions 33 X 21 m A

ORBIT: length_84,8 m, tine 316 ns SCHEDULED OPERATION (hr/wk)

No. INTERSECTS__ 2 __  crossing AnalE——Q NN BEAMY % OF SCHEDULED TIME

Injector System . RESEARCH PROGRAM

TYPL Linac PPROX. EXPERTMENTAL AREA 2
1.2 GeV .6x108¢*/20ng pufge "

I ENERGY TR 3 [20ns pulse; pranenma mireasecrs 1

o rTance, __for e : ) mm-mrad

e seeen_(et) 3 to 9 A/h 1 beam
ToTAL FILLING TIME.__ S 1 hownr

Magnet System

rocysing Tyee_otrongeens, wao. H:3.82, Vid
LATTICE ORDER.___ 2

Mo. MAGNETS2 X 12 tength {ea)ee 2 .m
No. QUADS _ 2 X 48 .length {ea) &S m
wax BEND. FIELo_—_ 16 ke: max. eraD. 1.2 _KG/cm
OTHER MAGNETS 2 % 16 sextupoles

TOTAL WEIGHT {tons) Fe._800 w80

BETATRON 0SC. FREQ. v, 32:0=4.9 1.5 = 2.9
AMPL. FUNCT. AT INTERSECT, (H)__2 m' w2 m
Acceleration System

HARMONIC No. FREQUENCY__29 » 332 HHz
No. TRANSMITTERS 2. No, CAVITIES, 2. %X 1
GUNCH To BUNCH TIME___ 316 ns

guncH s1ze (w3 300 % 1.6 x 1.8 mm3
PEAK RF VOLTAGE PER sEaM___ 450 kV (max)

max v powre2_X_350 kM srams 125 KW per heam

Vacuum System

PRESSURE IN RINGS, NO BEAM <1079 Torr
WITH BEAM < 108 Torr
PRESSURE AT INTERSECTIONS Torr

2 X 24 Topicg

PUMPS (no., type, speed) < )
2 x 50 Sublimation

Other Relevant Parameters or Notable Features

- Space charge compensation.

- 2 rings, with two beams 1n each.
= One bunch per beam.

~ Possibility of e”e” mode with 8

bunches /bean.

* Université PARIS-SUD

Dependent on I.N.2.P.3 (Institut National de Physique

No. EXPERIMENTS/INTERSELT 1
SPECIAL RESEARCH EQUIPMENT OR FACILITIES:

2 synchrotron radiation external beams (LURE)

TOTAL POWER INSTALLED FOR RESEARCH . LMW
USER GROUPS: in-house outside
TOTAL RESEARCH STAFF, in-house sutside

ANNUAL RESEARCH BUDGET

SCHEDULED RESEARCH TIME, hours/week

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE

Published Articles Describing Machine

- Proceedings of the 8th International

Conference on High Energy Accelerators,

CERN, Geneva (1971)

Nucléaire et de

Particules).

Physique des
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NAME OF STORAGE RINGS  ACO PERSON IN CHARGE P. MARIN
mstiwtion_Lab. Accélérateur Linéaire DATA SUPPLIED BY_.. M. SOMMFR
LocaTion—__ORSAY (France) DATE Eebruary 1874
HISTORY AND STATUS STORAGE RINGS PERFORMANCE
CONSTRUCTION STARTED (date) 1962 Normal Maximum
FIRST COLLISIONS, OR GOAL (date)June 1966 (RxGexl)  Achieved
TOTAL COST OF FACILITY 15 MF ENERGY (GeV) 35‘ 24
runoeo sv_Natiopal Mini Et]::l of Education RESOLUTION a/E (%) 73
-2 -1
TOTAL MACHINE STAFF (now) LUMINOSITY (om™ sec™) "
annuAL oPERATING sungeT 0. 35 MF. + Elect, Cost BEMMSIZE, horizontal O% = _ Q.0 qgm
vertical O% = 0.5 mm
STORAGE RINGS PARAMETERS CURRENT, PER BEAM z _ 35 mA
General + -
COLLIDING PARTICLES.. & € enercfax. O 54 ey BEAM LIFE, AT 035 5h
aperox. swapegireular omensions@ = 7 m. . 030 4 _10 h
ORBIT: length_22 __m, time 73 ns SCHEDULED OPERATION (nr/wk) 168 h/wk 3 wk our of 4
No. INTERSECTS_2 ____CROSSING ANGee_ (0 "ON BEAMZ_— 75 % OF SCHEDULED TIME
injector System | RESEARCH PROGRAM
TYPE A 5% APPROX. EXPERIMENTAL AREA a?
0.24 GeV . '
INJ. ENERGY : - —ouTPuT 3610 e /lus DULSE o peRIMENTAL INTERSECTS 1
or : .
EMITTANCE, £ ! mn-mrad No. EXPERIMENTS/INTERSECT 1

Frecing speeo_ 0.5 A/hour for et
TovaL Fieing TiMe 374 hour (et e™)

SPECTAL RESEARCH EQUIPMENT OR FACILITIES:

- cylindrical (spark and wire) chambers
Magnet System

Focustne Trpe_S ETONZpens pac. 1.11] m - magnetic detector

;TTLEZN(E)?:ER f ——— - —- 1 synchrotron radiation extermal beam (LURE)
No. QUADS ]2 iength (ea) 0.33 m

wAx BEND. FIELD LB _kG: MAX. 6RAD. 1. 45  k6/cm TOTAL POWER INSTALLED FOR RESEARCH 1.9 o

oTHER MAGNETS _ 12 8 S USER GROUPS: in-house 2 autside 1

TOTAL WEIGHT (tons) Fe_..90 Cu 13 TOTAL RESEARCH STAFF, in-house_22  outside

BETATRON 0SC. FREQ. v, 2845 ., 0.833 ANNUAL RESEARCH BUDGET._M_M (1 MF)
AMPL. FUNCT. AT INTERSECT, ) 1a8 m v)_& m._ . SCHEDULED RESEARCH TIME. hours/week 135

Acceleration System PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE

HARMONIC No. 2 FREQuENCY._ 27236 WHz ‘

No. TRaNsMITTERS.L ___ No. cAviTiES__ 1

BUNCH TO BUNCH TIME__73 DS

BuKcH 5176 (L300 % 1.3 x 1.3 mm3 at 0.5 GeV
PEAK RF VOLTAGE PER BEAM__17.5 kV at 0,5 Ge¥

MAX RF POMER 10 kW onpeams 0.5 kW

Vacuum System Published Articles Describing Machine

PRESSURE 1N RINGS, No Beaw_few 10710 Torr .
WITH BEAM < ]o" Torr - Proceedings of the Dubna Conference (1963)
pressure AT vTersecTions 4%1071C with beam Tore Proceedings of the Frascati Conference (1965)

PUMPS (no., type, speed) 3 ioni (‘

- Proceedings of the CERN Conference (1971)
2 distributed

Other Relevant Parameters or Notable Features
One bunch mode operation.

- Possibility of modification of
the lattice order in order to
obtain higher luminosities.

* Université PARIS-SUD

Pependent on I.N.2.P.3.(Institut National de Physique Nucléaire et de Physique des
Particules).
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NAME OF STORAGE RINGS DORIS
INSTITUTION DESY
LOCATION Hamburg

H. Schopper

-

PERSON IN CHARGE
OATA SUPPLIED BY

DATE 17.1.1974

HISTORY AND STATUS

CONSTRUCTION STARTED [date) 1969
FIRST COLLISIONS, OR GOAL (date)_1974

TOTAL COST OF FACILITY 108 DM
FUNDED 8Y Government
TOTAL MACHINE STAFF (now) 80

ANNUAL OPERATING BUDGET i

STORAGE RINGS PARAMETERS

General - 4 _

coLtning particLe® € (@ @ Inerov__3.6 GeV
APPROX. SHAPE oval __pmensions_110m

oRBIT: 1ength2X288n, time___0.96 usec

No. INTERSECTS crossing ance 2X12 mrad

Injector System

TyeE 40/400 MeV Linac + Synchrotron
. enerer_~ 2.2 GeYryr e :15mA et:0,5mA

emiriance, € 2 lwmmmrad,e*: 5 1 menrad
FILLING SPEED_€™ ¢ 100mA/s et: 20mA/s
ToTaL FILLING Time_@pproxX. 5 min for 0,94
Magnet System

rocusing TrpeS€Ps fCtenp. rap._ 12,19 -
wartres oroer.Q/2 O QOB B O QO Q/2

STORAGE RINGS PERFORMANCE

Normal Max imum
{or Goal) Achieved
ENERGY (GeY) 3 GeV
RESOLUTION aE/E (%) 7x10”4
LUMINOSITY (em™? sec™!) 1032
BEAM SIZE, horizonta) mm 0,6
vertical mm 0.Q3
CURRENT, PER BEAM 0.9A
peam LiFe, a1 Q.9 s 6 h

A
SCHEDULED OPERATION (hr/wk) 140
"ON BEAM. % DF SCHEDULED TIME

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA 2 x 300 me

No. EXPERIMENTAL INTERSECTS 2

No. EXPERIMENTS/INTERSECT 1 -2

SPECIAL RESEARCH EQUIPMENT OR FACILITIES:

1,4 m ¢ superconducting solenoid magnet

of 1.15 m length. B = 20 KT
max :

500 tons doublearm spectrometer magnets

No. MAGNETS_Z_}E___%_Length (ea)____3...|_1_9__m B-2 = 18 KI'*m gapwidth = 0,90 m
No. QUADS.Z_H}Mength (ea) 0,6m r wl

max genD, FIELD._ a7 kG; Max. 6rad. 0,9 kG/em TOTAL POWER INSTALLED FOR RESEARCH O M
other macneTs 2X12vert,.bend;2x12gext 3 2x20CtSER GROUPS: in-house outside

TOTAL WLIGHT (tons) Fe_ 800 £ ¢y 70 & TOTAJ, RESEARCH STAFF, in-house outside

BETATRON 0SC. FREQ. v, 1.0 .8 v 4 5.5

AMPL. FUNCT. AT INTERSECT, (). .0, 0m . (v} 0O, tm __

Acceleration System

HARMONIC No. 480 rrequency. 499,67 MHz
No. TRANSMWITTERS_ 2 X 3 wo. cavITIES 2 x 12
BUNCH TO BUNCH TIME 2 _nsec

BUNCH S1ZE (Lxkxit) _ 40mmMx6 , OmmxO, Smm

PEAK RF VOLTAGE PER BEAM 6,5 MV

Max RF POWER__2X 750 N BEAMS 22X 580 KW _

VYacuum System

1079
PRCSSURE IN RINGS, NO BEAM ! 10—8 Torr
WITH BEAM 2-10 g Torr
PRESSURE AT INTERSECTIONS < 10 Torr

ANNUAL RESEARCH BUDGET
SCHEDULED RESEARCH TIME, hours/week

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE
Max. Energy: 2x5,0 GeV

Max. Injection energy: 5,0 GeV

Injection of protons for e-p-collisions

Published Articies Describing Machine

-K.Steffen,DESY Int.Report H/18 (Sept.69)
-K.Steffen,DESY Report 70/24 (June 70)

PUMPS (no.. type, speed) 84‘ion SDut.D.l}.SO l/seeKemtechnik E (1970) 526, 536
48 distr.ion sput,p,2000 1l/sec

Other Relevant Parameters or Notable Features

Double ring with vertical crossing
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NAME OF STORAGE RINGS ADONE PERSON IN CHARGE Sergio TAZZARI
wstnmion éboratori Naz.del CNEN  paa syeereo gy - i
LOCATION Frascatl - Italy DATE February 1974
HISTORY AND STATUS STORAGE RINGS PERFORMANCE
CONSTRUCTION STARTED {date) 1964 Norma) Maximum
FIRST COLLISIONS, OR GOAL gate . 1969 BX&%A)  Achieved
TOTAL cOST OF mev millions ENERGY (GeV) L. =l
FUNDED BY N (2/%); CNR (1 /3) RESOLUTION AE/E (%) "'_2_-_%_8?9 .
TOTAL MACHINE STAFF {now) 5H LUMINOSITY (cm™® sec™?) E1.5 GeV
ANNUAL OPERATING BupceT & 7 millions BEAM SIZE, horizontal ~3.5 mm

vertical ~2_ mm
STORAGE RINGS PARAMETERS CURRENT, PER BEAM 60 mA
General + -
COLLIDING PARTICLES——& & __ ENERGY 1.5 _cev BEAM LIFE, AT ol A X 0 —_——
APPROX.. SHAPEWIMENSIONS_l,iL_Mdlus
ORBIT: length m, time__a 3D JAS SCHEDULED OPERATION (hr/wk) 1473

No. INTERSECTS CROSSING ANGLE "ON

Injector System .
TYpE Linac

BEAML

RESEARCH PROGRAM

= APPROX. EXPERIMENTAL AREA m?
. enerey_220 MeVyrerld €73 émA e? 5
e A T Mo. EXPERIMENTAL INTERSECTS

EMITTANCE, . 2T e 3 - 107t e mm-mrad T
e sveep L0 mA/s e-: = mAls et No. EXPERIMENTS/INTERSECT

> SPECIAL RESEARCH EQUIPMENT OR FACILITIES:
TotaL Frimve TiME— . 20 m
Magnet System Magnetic detector
FOCUSING TYPE AG SFEEND RAD. 5.00 m

arrice oo 0/ 2 _Qf Q@4 B Qd Qf 0/2

No. MAGNETS, Length (ea)____2;§_1__._._..m
. QUADS Length (ea) +5 .M

MAX BEND, FIELD_lQ__.kG MAX. GRAD. __J_S___kG/Cm

OTHER MAGNETS

TOTAL WEIGHT (tons) F _L

BETATRON QSC. FREQ. 3 O :’) 5 3 O 3 5

AMPL. FUNCT. AT INTERSECT, 9 m V) D 2_m

Acceleration System
HARMONIC No. .2 FREQUENCY 8.568 MHz

No. TRANSMTTTERS Ko. CAVITIES 2 X2 5
BUNCH T0 BUNCH TIME 117 ns

sunch sz Ly 2600 X 3,5 x 2 mm

PEAK RF VOLTAGE PER BEAM 160 KV/turn
MAX RF POWER %N BEAMS 20 Kw

Vacuum System

10"10
PRESSURE IN RINGS, NO BEMM . orgy Torr -
WITH BEAM__ " 10_3 Torr
PRESSURE AT INTERSECTLONS 10 Torr
x500 1t/s + -

PUMPS f(; 0., type, speed)

ributed pumps (~bx200 1t/s)

Other Relevant Parameters or Notable Features

TOTAL PONER INSTALLED FOR RESEARCH _ 2.s
USER GROUPS: in-hodsenixed _outside

TOTAL RESEARCH STAFF, in-house
ANNUAL RESEARCH BUDGETEVET ARE &~ .7 millions

SCHEDULED RESEARCH TIME, hours/week 100 average

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE

outside 3“

O MHz RF system (1975)

Published Articies Describing Machine

ADONE Status Report - Proc.of the Int.
Conf.on high Energy Acc. - Dubna (1963)
F.Amman et al. Lettere al Nuovo Cimento
(1969) _

Status Report on the et e storage ring
ADONE - Proc.of the 1971 Particle Acc.
Conf. - Geneva, p. 132

+ oF scheouep T T EWO beams on" time)
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NAME OF STORAGE RINGS SPFEAR PERSON IN CHARGE B. Richter

msnwnou_ﬂﬁn%m_mmfm% oata suppLiep BY__fi._Paterson, G. Fischer

LOCATION stanford, California, pate_. 20 February 197k

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

CONSTRUCTION STARTED (datej_.. August 1970 _ Normal Maximum

FIRST COLLISIONS, OR GOAL (date)_ APril 1972 . ('é" Goal)  Achieved

TOTAL COST OF FACILITY 5 million ENERGY (GeV) 22 GeV_

FUNDED BY USAEC RESOLUTION AE/E (%) _O_u_Q_é%_ -

TOTAL MACHINE STAFF ({now) ’-I-’-I- LUMINOSITY (cm™? sec™?) 6 &_lo___ M_ GeV

ANNUAL OPERATING BUDGET ¢1 million BEAM SIZE, horizontal Smm N
vertical 0,08 m at_Int

STORAGE RINGS PARAMETERS CURRENT ) PER BEAM 0.22 A (

General + - each

COLLIDING PARTICLES__€ € ENERoTREEm 2 Shev BEAM LIFE, AT 60 m . _3 hrs

appROX. SHAPE_RAacetrackmensions 40 X 32 m and 2.5 Ge¥

ORBIT: length 234 m, time P TCV 0,78 usec SCHEDULED OPERATION (hrXKK T, LOno
No. INTERSECTS. @ CROSSING ANGLE__Q_ “ON BEAM D % OF SCHEDULED TIME

Injector System RESEARCH PROGRAM
mee_Stanford Tdnear Accelerator o
ARPROX. EXPERIMENTAL AREA_2_areas eg 120
1.5 GeV mA et in 7-ns phl
. eneiy Le2 “UTg“Tu? [0S PSS MENTAL INTERSECTS 2
EMITTANCE . LA Lmm 2 mn-mrad Mo. £XPERIMENTS/INTERSECT 1

FreLing speep == 10 mA/mln

TOTAL FILLING TIME 2Q min for thch_b_e.a.mS_..

SPECIAL RESEARCH EQUIPMENT OR FACILITIES:
(1) One large magnetic detector--with spark

Magnet System chamber readout, shower counters, muon
: Sep fup 12.7 ! ;
FOCUSING TyPe p— ?(?) RAD. Sce m identifier, and time-of-flight system.
LatTice orper_QRBDRE (2) Time-shared on-line data acquisition and
No. MAGNETS__30_B_tength (ea)2a33/1eT5 m remote terminals
QUADS____%Q_Length ea)_0eD dm5 GeV
MAX BEND. FIELD_Da® _KkG; MAX. GRAD. _0.h Fhenn TOTAL POWER INSTALLED FOR RESEARCH 4,0 M
oruer macneTs _0_Int Reg Q, 52 Sext, 4 Oct yser crovps: in-house .2 outside L

TOTAL WEIGHT (tons) Fe= 220 tonguALl= 10 TOns  rovaL RESEARCH STAFF, in-house 2 _outside 1)
BETATRON 05C. FREQ. v, 2e0= 2.25, 2.0 = 2,20 ANNUAL RESEARCH BUDGET 21 million
AMPL. FUNCT. AT INTERSECT, () Le 25111(‘4) 0,05 VariaBdfiieo RESEARCH TIME, hours/SREE T 3,000

Acceleration System PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE

HARMON No,__QT.FREQUENCY‘%OX 1.28 MKz

No. TRANSMITTERS_ S _No. CAVITIES—__ 2 Energy increase to 4.0 to 4.5 GeV
BUNCH TO BUuNeH TiME_L bunch in each beam = 780 ns per beam, scheduled for completion
BUNCH SIZE {Landy L= 30 _cm October 197k,

oEAK RF VOLTAGE PER BEAM 200 KV
wix aF power— 100 KW on seams11Q KW (Typ.)

Vacuum System _9 Published Articles Describing Machine
PRESSURE IN RINGS, NO BLAM 10 Torr (1) Colliding Beams - Present Status and the SIAC
WiTH BEAM_3_ X 10 - Torr Project, B. Richter, invited paper presented
PRESSURE AT INTERSECTIONS ==L X 10~ Torr at 1971 Accelerator Conference, Chicago,
pMps (no., type, speed) 20, Ton uooi’/qpc% Illinois, March 1-3, 1971.
0 /Se% 2) The SIAC Storage Ring Project - SPEAR,
Other Relevant Parameters or Notable Features presented at VIITth Accelerator Conference,
Two low-beta interaction regions CERN, 1971.

having 5 meters clear for experi-
mental apparatus. The machine is
computer-controlled.
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NAME OF STORAGE RIngs —Lantalus I PERSON IN CHARGE E. M. Rowe
INSTITUTION _ _ DATA SUPPLIED BY E. M. Rowe
LOCATION Wisconsin pate___danuary 21, 1974

HISTORY AND STATUS

CONSTRUCTION STARTED (date) August 1965
FIRST COLLISIONS, OR GOAL {date) L ebruary 1968
TOTAL COST OF FACILITY
runoen sy _NSF begi
TOTAL MACHINE STAFF {now}__ 12
ANNUAL OPERATING BUDGET __$350, 000

STORAGE RINGS PARAMETERS

Sept. 974

General

IREERE arriceis.@lectrons encrar,_ 240  cev

approx. shapc OCtagon  omensions.BRazl .5 meters

ORBIT: tength_ 9.4 n, tine 3,12 X108

No. INTERSECTS, CROSSING ANGLE

Injector System

TYPE microtron

. exerer_44 MeV. 2 x 1001 per pulse
EMITTANCE, _2 T X B mm-mrad
riLLin seeen_single pulse, 5 furn inj.
TOTAL FILLING TIME

Magnet System

FOCUSING TYPE REND, RAD.__ 46D o

carmice oroer_0/2 DDFDD 0/2
No. MAGNETS 8 Length (ea) 68 n

QUADS__L.I_...__..___.Length (ea) '10

MAY BEND. FIELD. L2 23 kG; MAX. GRAD. L_.__..kG/crn

GTHER MAGRETS

TOTAL WEIGHT (tons) Fe— 1.0 il o2
BETATRON 0SC. FREQ. v, k18 vy 1.14

AMPL. FUNCT. AT INTERSECT, (H) )

Acceleration System

HARMONIC No. FREQUENCY Ot « 90D MHz

No. cAvITEES 1
3.2x107° sec

No. TRANSMTTTERS,
BUNCH TO BUNCH TIME

STORAGE RINGS PERFORMANCE

Normal Max imum

(or Goal) Achieved
ENERGY (GeV) -2 .2
RESOLUTION AE/E (%) 6.25 % 10'3
LUMINDSITY (cm™? sec™')
BEAM SIZE, horizontal

vertical

CURRENT, PER BEAM 20 30
geaw ke, a7 20__m , 3 hours

A
SCHEDULED OPERATION (hr/wk) 46

"ON BEAM'L_..lQﬂ....___% OF SCHEDULED TIME
RESEARCH PROGRAM
APPRCX. EXPERIMENTAL AREA 400 m?
No. EXPERIMENTAL InTERsecTs_ S€€ below
No. EXPERIMENTS/INTERSECT
SPECIAL RESEARCH EQUIPMENT QR FACILITIES:
The storage ring is used exclusively as a
source of synchrotron radiation for solid
state physics, atomic physics, and chemistry.
There are, at present, 9 radiation ports
installed for this.

TOTAL POWER INSTALLED FOR RESEARCHMW
USER GROUPS: im-house outside 18

TOTAL RESEARCH STAFF, in-house_B___outside_ 60
annuaL Research suoceT_> 150,000
SCHEDULED RESEARCH TIME, hours/week .46 at present, 72 at end

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE of year

suNcH S1ZE (L) vaTiable, 600 x 1.5 x .5 nominal

PEAK RF vOLTAGE PER peaM 20 KV

wax re power 20 KW o prams

Vacuum System

PRESSURE IN RINGS, NO BEAM._D X 10710 Torr
WwITH 8EAM_2 X 10-+ Torr

PRESSURE AT INTERSECTIONS Torr

internal, 200 £./sec
per magnet

PUMPS {no., type, speed}

Other Relevant Parameters or Notable Features

Published Articles Describing Machine

Tantaius I3 A Dedicated Storage Ring
Synchrotron Radiation Source. E. M. Rowe
& F. E. Mills. Particle Accelerators 1973,
Vol. 4, pp. 211~227.
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NAME OF STORAGE RINGS
INSTITUTION
LOCATION

SUPER ADONE

Frascati

PERSON IN CHARGE
DATA SUPPLIED BY S. TAZZARI
DATE feb, 1974

HISTORY AND STATUS

CONSTRUCTION STARTED (cate)_.Prely Project

FIRST COLLISIONS, OR GOAL (date)
toraL cost of raciiityv $ 27 willions (1973)

FUNDED BY Not Yet Funded
TOTAL MACHINE STAFF {now)
ANNUAL OPERATING BUDGET /

STORAGE RINGS PARAMETERS

General

coLLIDING PARTICLES, €% 87 enerev_10 # 12 ey
approx. swape_Race Track omewsions Avarad, 136 8
orB1T: tength 857 _m, time__ 2.B8 aas
No. INTERSECTS__ & . _CROSSING ANGLE Q@

Injector System

TYPE LINAC hd ADONE
1he. enerey__1e2 88Y outeur /
EMITTANCE, 5 R4D 3 VERT mm-mrad

FlLLInG speeo_@*ts b5 ph/mr e=r 420 aA/m
TOTAL FILLING TIME ~1h

Magnet System

rocusInG TveE_ S.Fa _BEND. RAD. 64 m
LaTTIce oroer stapdard cells 0/2-F-BeDaDeBeB-F-0/2
No. MAGNETS__ B # 18 tength (ea)—_ B.28 . m
No. quaps 96 (st,cell) ength (ea} 5 -
WAY BEND. FIELO_ Dad . KG; MAX. GRAD. .= ad  _KG/cm
OTHER MAGNETS :

ToTAL WEIGHT (tons) Fe> 1100 cu_~ 160

BETATRON 05C. FREQ. v, 8.2 - 1.2

AMPL. FUNCT. AT InTeRsECT, (i 182.2 @ (vi_ .2 m

Acceleration System

WARMONIC No.—20%  FREQUENCY 103 MHz
No. TRANSMTTTERS__Gf _ WNo. CAVITIES.. BB
BUNCH TO BUNCH TIME

BUNCH SIZE (waxujz_lﬁx.lx.ﬁ_ms at X-ing

PEAK RF VOLTAGE PIR BEAM 20 NV

wax RF PoWER__ 2a6 MM on peams_ 1.k MM

Vacuum System 10

PRESSURE IN RINGS, NO BEAM 7 10; Torr
with sean. 107 Torr

PRESSURE AT INTERSECTIONS ~ 17-10 Torr

120 x 200 /s «

PUMPS (no., type, speed)
distributed pumps [~

Other Relevant Parameters or Motable Features

STORAGE RINGS PERFORMANCE

WM A W
{or Goal) p > & O 7
ENERGY (Gev)
RESOLUTION AE/E (%) ~10-3
LUMINOSITY {cm™? sec™*) ~ 10%¢
BEAM S1ZE, horizontal .ﬁ 1.
vertical ot Bl
CURRENT, PER BEAM 20 mAInAX.
BEAM LIFE, AT A 28h
A
SCHEDULED OPERATION (hr/wk)
"ON BEAM! % OF SCHEDULED TIME
RESEARCH PROGRAM
APPROX. EXPERIMENTAL AREA /. m?
No. EXPERIMENTAL INTERSECTS 2
No. EXPERIMENTS/INTERSECT 1
SPECIAL RESEARCH EQUIPMENT OR FACILITIES:
TOTAL POMER INSTALLED FOR RESEARCH =~ 3 MW
USER GROUPS: in-house outside
TOTAL RESEARCH STAFF, in-house outside.

ANNUAL RESEARCH BUDGET
SCHEDULED RESEARCH TIME, hours/week

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE

Published Articles Describing Machine

SUPERADONE
(Special Document of INFN & CNEK)
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SYNCHROTRON. RADIATION SOURCE

wue of menine (Electron—storage ring) = person v cuarce EROFESSOR A. ASHMORE
institurio DARESBURY LABORATORY . . paTA suppLieD 8v_D.J . THOMPSON
LocaTion DARESBURY, NR, WARRINGTON, U.K. pare___22ND J N
HISTORY AND STATUS ACCELERATOR PERFORMANCE
CONSTRUCTION STARTED (date)Not vet funded Normal Maximum
FIRST BEAM OBTAINED, OR GOAL (date) December 1978 (or Goal)  Achieved
toraL cost of FAciLiTy £2M approx (capital ENERGY {GeV) 2
runoep 8y_Science Research Counci RESOLUTION AE/E (%)
TOTAL ACCELERATOR STAFF {now)__= REPET. RATE (pulse/sec)
ANNUAL OPERATING BUDGET. - Storage time 8_hours at—full intensity
DUTY FACTOR, macroscopic (%)
ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse)
Physical Dimensions (Mea.n) (part/sec)
riNG DIAM. 302 L m; Tumnel sect. m CURRENT (mA) 1000
MAGNET —_x__m; Mag. Gap___0+D x_Vert em BEAM EMITTANCE (mm-mrad)
oot 198 « Scm; Apereure_ 12 x4 e SCHEDULED OPERATION (hr/wk) }
Infector System "ON BEAM"_______ % OF SCHEDULED TIME ‘
TYPEMﬁ-Wi—_ﬁ_.@__Q_MQmehLQLronSW Typical External and Secondary Beams
outpuT (max)lQ e~ /pulse at KO0 MeV PARTICLE FLUX BEAM AREA  ENERGY  AE/E
BEAM EMITTANCE wm-mrad (part/sec) {em?) (GeV) (%)

naecTion Per10p. Qe 31D usec, or 1 turns U_S.BZDC?LQT-I-QD B.adﬁa.t ion, characteristic
wriecor Tyeg Pulsed magnetic, Multicycle wavelength 3.9 X.

accumulation 5 x 1033 photons/s/mr in 0,17 bandwidth at peak
Magnet System 2 X 1012 " "o t

rocusing Tyre_Separated Funetion .. 1013 ] o T :: a't: tl+§oo £
No. MAG. UNITS. L6 tengtn (ea)dipoles 2.18nm — a
STRAIGHT SECT.__LO _ Total 5.5. Length___ 60  n 2) Test beam from sypchrotron injector

FOCUSING ORDER FBODBO
BETATRON 0SC. FREQ. v, Both in vwrange 2 to 3.5 RESEARCH PROGRAM

FIeLD, AT INJ._ 36000 ¢, at max.__12 K& TOTAL EXPERIMENTAL AREA " 2000 m,
RISE TIME - sec; Flat-top time = sec BEAM LINES TO N 20 Stations
MAG. NEIGHT (tons) Fe » Cu STATIONS SERVED AT SAME TIME All

POMER INPUT (MW) PEAK mean " 0.4 BEAM SEPARATORS SPECTROMETERS
Acceleration System ON-LINE COMPUTERS WITH Inputs
HARMONIC No._lg.é...mﬂo. Cav‘ities__,é__._. BUBBLE CHAMBERS, in-house Users'

RF RANGE 428 MHZ TOTAL POWER INSTALLED FOR RESEARCH M
ORBIT FREQ. — o 3.17 MH=z No. USER GROUPS: in-house outside

ENERGY GAIN - TOTAL RESEARCH STAFF, in-house outside

RADIATION LOSS 255 keV/turn ANNUAL RESEARCH BUDGET, in-house

RF POWER INPUT (kW) PEAK.L30 — e SCHEDULED RESEARCH TIME, hours/week

Other Relevant Parameters or Notable Features RECENT IMPROVEMENTS OR MODIFICATIONS TO MACHINE

This electron storage ring is proposed as a
dedicated scurce of synchrotron radiation at
Daresbury Laboratory after the closure of NINA.

Published Articies Describing Machine

Daresbury Laboratory Internal Technical Memorandum T/M 105 (D.J. Thompson).
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NAME OF STORAGE RINGS EPIC ‘ PERSON IN CHARGE D A Gray
INsTITUT 10N, Rutherford end Deresbury DATA SUPPLIED BY G H Rees
LOCATION Ruth.Lab., Chilton, Didecot, Berks.,UK DATE January 1974
HISTORY AND STATUS STORAGE RINGS PERFORMANCE
CONSTRUCTION STARTED (date) 1976 Normal Max imem
FIRST COLLISIONS, OR GOAL {date) 261 (or Goal)  Achieved
TOTAL COST OF FACILITY ~ £20M (excl.stalf costs)  ENERGY (GeV)
FUNDED BY _Sclence Research Council, UK RESOLUTION AE/E (%)
TOTAL MACHINE STAFF (now) LUMINOSITY (cn™? sec™")
ANNUAL OPERATING BUDGET BEAM SIZE, horizontal
vertical

STORAGE RiNGS PARAMETERS CURRENT, PER BEAM

General 3

COLLIDING PARTICLES € EneRoY___ 1% Gev BEAM LIFE, AT

AppROX. SHAPE_SYTMe, TECET niyeysjoys 3490 radius

ORBIT: length 2200__q time 7.33 107" secs SCHEDULED DPERATION {hr/wk)

No. INTERSECTS__ 4 CROSSING ANGLECollimear "ON BEAM: 4 OF SCHEDULED TIME
Injector System RESEARCH PRCGRAM

1ypp_ Linacs + Booster Synchrotron
APPROX. EXPERIMENTAL AREA m?

+
. eV 107 et /pulse
INJ. ENERGY 5 OUTPUT e No. EXPERIMENTAL INTERSECTS 4

priroance, 31 ) _g () m-mrad No. EXPERIMENTS/INTERSECT 1
FiiLing speep__~ 2 % 109 e or e~/sec :
' SPECIAL RESEARCH EQUIPMENT OR FACILITIES:

ToTAL FILLING TiME___ S10C0 sec

Magnet System

Focusing TvpE SeR.FX _ penp. rap._ 171.89 m

LATTICE ORDER(14,FBDB)+ (FODBOFDOFDO Inserty Insert Reversed)

No. MAGNETS____&__Length (ea)_,____ﬁ;s____m

Mo, quaDs 132 + 32 |ength (ed) 1.0 m

wax BEnD. FIELo_4=27 vy max. GraD. 0295 kerem TOTAL POWER INSTALLED FOR RESEARCH _____ ... MW
OTHER MAGNETs 10O sext, 4 oct, 4 sk.quad USER GROUPS: in-house outside

TOTAL WEIGHT (tons) Fe Cu TOTAL RESEARCH STAFF, in-house outside,

BETATRON 0SC. FREQ. uH19v1/18-1/15-u}, 19.1/18.3/15.1  ANNUAL RESEARCH BUDGET

AMPL. FUNCT. AT INTERSECT, (H):dzlo2m (v) .i-.3m SCHEDULED RESEARCH TIME, hours/week

Acceleration System PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE
HARMONIC No._ 2880 _  FREQUENCY 394 MHz

Ko, TRANSNTTTERS__ 16 wo. caviTies 16 % 30

BUNCH To BuncH TiME__ 1+83 10-6 sec
BUNCH SIZE {LxWxH) 70mm x 1.2mm X O-3mm at Xn

PEAK RF VOLTAGE PER BEAM 30 MV
WAX RF POWER2=2:6 MW on peams_ 2 X 0.7 MW

YVacuum System Published Articles Describing Machine

-3
PRESSURE [N RINGS, NO BEAM 10 Torr
KITH SEM 5 Torr 1. Series of R.L. internal reports EPIC/MC/1-40 (1973/74)
PRESSURE AT INTERSECTIONS Torr

2. A description is to be given by G H Rees in the

PUMPS (no., type, speed) 1974 International Accelerator Conference Proceedings.

Other Relevant Parameters of Notable Features

Single ring, long insertions.
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Superconducting Stretcher

NAME OF MACHINE, KT8 (ZGS-5SR)

INsTITUTION__Srgonne National Laboratory

Location_Argonne, Tllinois USA

PERSON IN CHARGE Ron:?.ld L. Martin
paTa suppLiep sy EGwin A. Crosbie
DATE February 1974

HISTORY AND STATUS

CONSTRUCTION STARTED (date) January 1976

FIRST BEAM OBTAINED, OR GOAL (date) January 1978
TOTAL COST OF FaciLITY _94 M

runoep 8Y_US_AEC (proposed)

TOTAL ACCELERATOR STAFF ({now)
ANNUAL OPERATING BUDGET

ACCELERATOR PARAMETERS

Physical Dimensions (Mean)

RING DIAM.63. 6 bm: Tunnel sect. ZGS_ring buj-lding

moneT46d1am w; mag. cap 10 diam cn
YDONUT._____x . cm; Aperture 9 diam _cn

Injector System
TYPE

I3
ouTPUT (max).LO pulse,, 12.0 GeV
BEAM EMITTANCE 25w nm-nrad
1ngecTIoN Per1oD__30 _usec, or 50 turns

INFLECTOR TyrE_REesonance Injection

ACCELERATOR PERFORMANCE

Normal Ma x i mum
or } Achieved
ENERGY (GeV) fZ H
RESOLUTION AE/E (%) +0.01
REPET. RATE (pulse/sec) de

PULSE WIDTH
DUTY FACTOR, macroscopic (%) 1095
INTERNAL BEAM (part/pulse)  LO

(part/sec) Variable
CURRENT (mA) 250
BEAM EMITTANCE (mm-mrad) 25w
SCHEDULED GPERATION {hr/wk)

“ON BEAM" % OF SCHEDULED TIME

Some Typical External and Secondary Beamt
PARTICLE FLUX BEAM AREA ENERGY AE/E

(part/sec) {em?) {GeY) (%)
See Zero Gradient Synchrotron

Magnet System .

FOCUSING TYPE Separated Function

N, MAG. UNITS___ ST _length (ea) 6.25 m
stratant sect. ©:29  total 5.5 Length 20 =

FocUSING oroer _EODO
BETATRON 0SC. FREQ. v, 3-5.1, 5 26

FIELD, AT INJ. G, at max 30 «a
RISE TIME sec; Flat-top time sec
MAG. WEIGHT (tons) Fe , Cu

PONER INPUT (MW) PEAK___O=3  MEAN 0.3
Acceleration System

HARMONIC MNo.__ S No. Cavities 1

RF RANGE 12 whe
ORBIT FREQ. 1.5 MHz
ENERGY GAIN

RADIATION LOSS key/turn

RF POWER INPUT (kW) PEAK

Other Relevant Parameters or Notable Features

Published Articles Describing Machine

RESEARCH PROGRAM

TOTAL EXPERIMENTAL AREA m?
BEAM LINES TO Statiens
STATIONS SERVED AT SAME TIME
BEAM SEPARATORS SPECTROMETERS e
ON-LINE COMPUTERS WITH Inputs
BUBBLE CHAMBERS, in-house Users'

TOTAL POWER INSTALLED FOR RESEARCH
No. USER GROUPS: in-house outside
TOTAL RESEARCH STAFF, in-house putside
ANNUAL RESEARCH BUDGET, in-house
SCHEDULED RESEARCH TIME, hours/week

M

RECENT IMPRQVEMENTS OR MODIFICATIONS TO MACHINE
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NAME OF STORAGE RINGS ISABELLE

mstiurion Brookhaven National Lab.
LocaTion__Upton, New York

PERSON IN CHARGE R. Rau

paTA suepLieD sy Ha. Hahn
DATE January 18, 1974

HISTORY AND sTATus 1in design stage

CONSTRUCTION STARTED (date) 1976
FIRST COLLISIONS, OR GOAL {date)l981
TOTAL COST OF FACILITY
FUNDED BY U.S. AEC
TOTAL MACHINE STAFF (now) -—=
ANNUAL OPERATING BUDGET R

STORAGE RINGS PARAMETERS

General

COLLIDING PARTICLES__ PP enerar200
wpror, smpeSireular

ORBIT: length 26 Om, time 9 Hsec

No. INTERSECTS crossing ancLe 0% 6 mrad

Injector System

ype_oynchrotron (AGS)
o, enerey 200 MeV oy 28.5 GeV

purTTance, 94 T m-mrad
Friane seeep_290 _AGS pulses

TotaL Frieing Time_ 60 minutes

Magnet System

FOCUSING TYPE_“™> __ BEND. RAD. 266 m
LarTice oroer_QpBB Q. .BB

& ¥

No. MAGNETS_Z_i.__Length (ea)_l}__._z.s______m
No. quADS___ 96 _tength (ea)_1.30 m
MAX BEND. FIELD KG: MAX. GRAD. __ 0.7 __ kg/cm
OTHER MAGNETS
TOTAL WEIGHT (tons) Fe Cu

GeV
piensions 428 m radius

BETATRON 0SC. FREQ. vH73 4 19.4

v

v
AMPL. FUNCT. AT INTERSECT, (H) 2.2 (V) 6.7

Acceleration System

HARMONIC No. FREQUENCY 0.223 Miz
No. trRaNsMrTTERSL/ TING wo. cavities _L/xing
BUNCH To BUncH TIME_D.D lsec

BUNCH STZE {LxWxH)

PEAK RF YDLTAGE PER BEAM 40 kv

wax pF power_290 kW onprams_180 KW

Vacuum System 10_10
PRESSURE IN RINGS, NO BEAM & Torr
WITH BEAM Torr
-1t
pRESSURE AT INTERsECTIONs =5 10 Torr
PUMPS (no., type, speed) sputter ion

Other Relevant Parameters or Notable Features

Superconducting magnets

STORAGE RINGS PERFORMANCE

Normal Max imum
{ar Goal) Achieved
ENERGY {GeV) 200
RESOLUTION AE/E (%) 0.3
LUMINOSITY {cm? sec™") 33
BEAM SIZE, horizontal -D m
vertical O ) 4
CURRENT, PER BEAM 10 A R
BEAM LIFE, AT A
A
SCHEOULED OPERATION (hr/wk)
“ON BEAMY % OF SCHEDULED TIME
RESEARCH PROGRAM
APPROX. EXPERIMENTAL AREA 7202 m?

Mo. EXPERIMENTAL INTERSECTS
No. EXPERIMENTS/INTERSECT
SPECIAL HESEARCH EQUIPMENT OR FACILITIES:

TOTAL POWER INSTALLED FOR RESEARCH M
USER GROUPS: in-house outside
TOTAL RESEARCH STAFF, in-house outside.

ANNUAL RESEARCH BUDGET
SCHEDULED RESEARCH TIME, hours/week

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE

15 GeV electron ring

Published Articles Describing Machine

J.P. Blewett, Proc. 8th Int. Conf. High-Energy

Accelerators, CERN, 1971, p., 501.

F.E. Mills, IEEE Trans. N$-20, No. 3,

1036 (1973).

R.R. Rau, Comments Nucl. & Part. Phys.

(to be published).
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NAME OF STORAGE Rings. PEP = Stage T persoN [N crarce 0+ Rees, T. Elioff

INSTITUTION SLAC-LBL DATA SUPPLIED BY R. H. Helm

LOCATION _SLAC DATE

HISTORY AND STATUS STORAGE RINGS PERFORMANCE

CONSTRUCTION STARTED (date) Oct. '75 (proposed) Norma} Maximum

FIRST COLLISIONS, OR GOAL (date) 1979 (or Epgl)  Achieved

TOTAL COST OF FACTLITY $60M ENERGY (GeV)

covomn B UsS.A EaCos RESOLUTION AE/E (%) ——%i'l -

TOTAL MACHINE STAFF (now) LUMINOSITY (cm™? sec™?) 10 @15 Gev

ANNUAL OPERATING BUDGET BEAM SIZE, horizontal LZ2mm
vertical Q,_O_ﬁm_ — e

STORAGE RINGS PARAMETERS CURRENT, PER BEAM ot 100 mA

General + - - [V

COLLIDING PARTICLES__ € € Eneroy, 2 _tO 16ev BEAM LIFE, AT 0.1 , 22 hr

appRox. swapel€Xagon  omensions Z00 m diam. A

0R81T: Tength 2167 m, vime_7.23 psec SCHEDULED OPERATION (hr/wk)

o INTERSECTS_Q___CROSS]NG MoLE— O o BEAMe % OF SCHEDULED TIME

Injector System RESEARCH PROGRAM

TYPE Linac (SLAC)
1ng. enerey 0= 15G€V10uTPUT 20mA et,1.4 ns pu

emrtance, T X 10 w-mrad
Friiing specn__» 17 to .1 mA/sec, ea. beam

to7aL Fiiimg imelQ _to 15 min., both beams

1 FRPROX. EXPERTHENTAL aREAD_Breds; 100 200 ,

MNo. EXPERIMENTAL INTERSECTS o*
No. EXPERIMENTS/INTERSECY
SPECIAL RESEARCH EQUIPMENT OR FACILITIES:

*5 intersections for H.-E. Physics

Magnet System 1 intersection for Accel. Physics Studies
rocusing TypeS EXONE penp. Rap. 170 m
arrice ororr(F/2)BBDBB(F/2) cell
no. mcners— 192 tength (ea)D+56 m
Mo uaDs— 90 ength fea) Q.78 m
115 €eV  way sono. Fren 2094 i6; max. crap. 0480 ka/em TOTAL POWER INSTALLED FOR RESEARCH "
ouer wacneTs 48 str.sect.quads;84 sextupoles croups: in-house outside
ToTAL WEIGHT (tons) Fe_ 3100 _ a1, 130 TOTAL RESEARCH STAFF, in-house outside
BETATRON 0SC. FREQ. v, 12 to 22, 12 to 22 ANNUAL RESEARCH BUDGET
Jominal  awL. FuNcT. AT INTERSECY. W2m 0.2 m SCHEDULED RESEARCH TIME, hours/week
Acceleration System PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE
aontc vo. 2292 _prequency 3286 Mz 1, Addition of suRerconducting proton ring for
%o TRANSHTTTERS_ 24 No. caviTics 24 200 CeV p on ef.

susci 7o uncr Tive_2-4 psec (3 bunches) = 9 aAddition of 2nd electron ring.

_315 GeV BUNCH SIZE (LxWxH} 46 x 2 %1 mmn rms
215 GeV  peax e VOLTAGE PER BEAM 44 MV
wax &F Power._L 22 MW __on peams 5 MW

Vacuum System -9 Published Articles Describing Machine
PRESSURE IN RINGS, NO BEAM <10 - rorr 1. "The PEP Electron-Positron Ring", J. Rees,

wii peaM_ <23 X 19-8 Torr to be presented at IXth International Accelera-
PRESSURF AT INTERSECTIONS 5 X ]..0 Torr tor Conference, SLAC, 1974.

0 f/secy
sec{(holding);

260 f/sec(I.R.)

2. "pPreliminary Design Considerations for the
PEP Lattice™, R. H. Helm,and M. J. Lee, to
be published in Proceedings of IXth Int. Acc.
conf., SLAC, 1974.

PUMPS (no., type, speed)

Ion
QOrther Relevant Parameters or Notible Featdres



NAME OF STORAGE RINGS Tantalus I
INSTITUTION
LOCATION Wisconsin

_ 56 -

PERSON IN CHARGE E. M. Rowe

oata suepLien sy B . M, Bowe
DATE Januarv 21, 1974

HSTORY AND STATUS
esi
ROCRRRIRY STARTED (date) 9 20UATY 1971

FIRST COLLISIONS, OR GOAL (date)
TOTAL COST OF FACILITY 9245 X 109 est.
FUNDED BY
TOTAL MACHINE STAFF (now)
ANNUAL OPERATING BUDGET

STORAGE RINGS PARAMETERS

General

KRB earticLes electrons encrey_ Lo 16 _gev
w0, snapeRaCe Trackimnsions 10

ORBIT: 'length__az_.m, time_2.73 x1 0—7
No. INTERSECTS CROSSING ANGLE

0.9x13.1m

Injector System

TYPE see below
g, enersy_44 MeV UUTPUTM&
eMiTTANCE, 2T X LT m-mrad

ruing seeeo Single pulse, multiturn

TOTAL FILLING TIMD

Magnet System

FOCUSING TYPE pewn. raD._ 2.5 m
wwirrce oroer0/2 DFD 0/2

No. MAGNETS__ BB lengtn (ea)—_ 18 m
No. quans 24 Langth {ea)e_s @ m
way 5eND. F1EL0 1203 iy max, oran. Le2  ka/cm
atuer macneTs 4 sextupoles

TOTAL WEIGHT (tons) Fe_ 100 w15
BETATRON 0SC. FREQ. v, 2.18 vy 2.14
AMPL. FUNCT. AT INTERSECT, (H) W

Acceleration System

HARMONIC No. FREQUENCY 93 MHz

No. TRANSMITTERS_ L No. CAVIélES._ i
BUNCH TO BUNCH TIME 3 x10-
BUNCH SIZE (LxWxH)

PEAK RF VOLTAGE PER BEAM 250 kV

MAX RF POWER 100 kW ON BEAMS 60 kW

Vacuum System

PRESSURE YIN RINGS, HO BEAM 1 X 10—9 Torr
witw gems__ B X 1079 Torr

PRESSURE AT INTERSECTIONS Torr

PUMPS (no., type, speed) intern Y sec

per magnet

Other Reievant Parameters or Notable Features

Injector machine would be a 44 MeV
microtron initially, as experimental
program needs lead to increased

stored beam current, Tantalus I
would be installed as a booster to
raise the injection energy to 240 MeV.

STORAGE RiINGS PERFORMANCE

-

Normal Max imum
{or Goal) Achieved

ENERGY (GeV)

RESOLUTION AE/E (%)

LUMINGSITY (ecm™? sec™!)

BEAM SIZE, horizantal

vertical
CURRENT, PER BEAM 100 mA

BEAM LIFE, AT

SCHEDULED OPERATION ({hr/wk)
"ON BEAML % OF SCHEDULED TIME

RESEARCH PROGRAM

APPROX. EXPERIMENTAL AREA
No. EXPERIMENTAL INTERSECTS
No. EXPERIMENTS/INTERSECT
SPECIAL RESEARCH EQUIPMENT OR FACILITIES:
This storage ring is designed to be used exclusively
as a synchrotron radiation source. Sixteen beam
ports are planned initially. Several photon beam
lines may be served by each port.

1800 m?

TOTAL POMER INSTALLED FOR RESEARCH o e MW
USER GROUPS: in-house
TOTAL RESEARCH STAFF, in-house
ANNUAL RESEARCH BUDGET
SCHEDULED RESEARCH TIME, hours/week

outside

outside

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE

Published Articies Describing Machine

Tantalus II: An Flectron Storage Ring for
Vacuum Ultraviolet Research. Ednor Rowe.
Proceedings of the Brookhaven Synchrotron
Radiation Study Symposium BNL 50381,

pp. 1-27, June 1973.






