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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 e+e- 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 Rather than publish out-of-date or incorrect 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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HISTORY AND STATUS 

CONSTRUCTION STARTED (date) 1971 
FIRST BEAM OBTAINED. OR GOAL (date) end of 1976 

TOTAL COST OF FACILITY e 

FUNDED BY 11 Member States of CERN 

TOTAL ACCELEP.ATOR STAFF ("w)160 

ANNUAL OPERATING BUDGET 

ACCELERATOR PARAMETERS 

PIIYSICCJ ~hanlmr (Mean) 

hlrtw Sywm 
improved CPS 

INJECTION PERIOO>usec. Or 1 turns 

INFLECTOR TYPE Pik=a magnetic ki&Jx- 

rlagnef Syrtem 
FOCUSING TYPE AG separate function 
NO. NAG. "NITS744+2&th ,ea,6*26/3*085 “, 

STRAIGHT SECT.216Total 5.5. Length-m 

FOCUSING OROER FODO 
BETATRON OSC. FREQ. "H&.YV.-. 

FIELD, AT INJ.aG, at max 

RISE TINE 3.4 set; Flat-top time 

NAG. WEIGHT (tons) Fe-, CU 

POYER INPUT (Mu) PEAK-MEAN 36 

No. Cavities- 2 

RF RANGE. 

ORBIT FREQ. 

ENERGY GAIN 1.6 MeV/turn 
RADIATION LOSS - k&'/turn 

RF POUER INPUT (kY) PEAK- 

Other Rekvant Parametera 01 Notable Featwe% 

-l- 

NAME OF UWIINE cm SPS PERSON IN CHARGE J.B. Adams 
INSTITUTION CERN Laboratory II DATA SUPPLIEO BY G. von &&Ley 

LOCATION- Gex b) DATE Januarv 1974 

ACCELERATOR PERFORMANCE 

Nornal Naximbm 
(or toal) Achieved 

ENERGY (GeV) 

RESOLUTION AEIE (S) 
A@5- 

REPET. RATE (pulsc/sec)* 0.17(0.11) 
PULSE UIOTH 

OUT" FACTOR, macrascopic (S)*12q) 

*NTERNAL BEAn -::;‘; 1-&w ( 1. 1 1o 12 ) 

CURRENT (mA) 69.5 

BEAN EMITTANCE (mn-nrsdj 0.2 n 
SCHEDULED OPERATION (hr/wk) 

"ON BEAN" - X OF SCHEDULED T'IME 

Sac Typkd Extwul and Secd&ry &An" 

PARTICLE FLUX BEAM AREA ENERGY AE/E 

(part/set) (cm') WV) (I) 

----- 

--- 

-- -- 
--- 
--- 

----- 
--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 
ca 27000 m2 

BEAN LINES TO stations 

STATIONS SERVED AT SAME TIME 

BEAM SEPARATORS-SPECTRGMETERS 

ON-LINE COMPUTERS YITH- Inputs 

BUBBLE CHAMBERS, in-house-Users' 

TOTAL POWER INSTALLED FOR RESEARCH Mu 

No. USER GROUPS: in-house- outride 

TOTAL RESEARCH STAFF. in-house-outride 

ANNUAL RESEARCH BUDGET. in-house 

SCHEDULED RESEARCH TIME. hours/week 

RECENT IMPROVEMENTS OR MODIFICATIONS TO FlACHlNE 

* for 0.7 set (2.0 set) flat top. 

The 300 GeV Programme, CEX$/1050, January 1972. 
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CERN Proton Synchrotron (CPS) 
NAREoFlwHI PERSON IN CHARGE G*L' Munday 

INSTITUTI 
ea urganizarlon tor Nuclear 
PP DATA supp~~~o sv 0. Barbalat - L. Hoffmann 

LOCATION Mevriwland DATE Februarv 1974 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) 1955 
FIRST BEAM OBTAINED, OR GOAL (date) November 24. 1959 
TOTAL COST OF FACILITY 200 MFr.Sw.c1954-1959) 
FUNDED BY CERN Member States 
TOTAL ACCELERATOR STAFFi.;?) 460 
ANNUAL OPERATING BUDGET 52 MFr.Sw. 

ACCELERATOR PARAMETERS 

P+IC~I DIIIWXW (Mean ) 
RING D1An.m.; Tunnel wt.+X 6 

MAGNET, - 16J.94.; nag. Gap * x 15.0 ,: 

*~ooNuT;/.~ .15.Qcm; AptrtureAx14.Cm 

In)cctor System 

TYPE iinac or Booster 
OUTPUT 50/300 ate 

BEAM EMITTANCE 20 X 20 ! 30 X l7 

INJECTION PERIOD20/2.5,:.,, Or ;, 
mn-mrad 

turns 
INFLECTOR TYPE electrostatic dc and pulsed ma- 

gnetic kicker or septum and pulsed kicker 
h;"Cf System 
FoCusING TYPE AG Field Index. n- 288 
NO. HAG. UNITS]00Length (ea)4.7fim 

STRAIGHT SECT. 100 Total 5.5. Length188m 

FOCUSING ORDER FOFDOD 
BETATRON 0%. FREQ. ~,6.25~& 

FIELD, AT INJ.xG, at m&X 14 kG 

RISE TIHE0.7-1.0 Set; Flat-top tine 0.5-0.7 set 

NAG. WEIGHT (tons) Fe 3000 . cu 130 
POWER INPUT (MY) PEAK 41 MEAN 2.8 

Accelerarlm System 

HARMONIC NO. 20 No. Cavities 0 

RF RANGE. 2.9 t0 9.55' NH2 

ORBIT FREQ. RANGE- tn 
ENERGY GAIN (maxI 80 
RADIATION LOSS -e kdlturn 

RF POWER INPUT (LW) PEAK 1000 MEAN 300 

ottw Rakvanr PIrlmererr or NutatJe Fewwer 
++* Including developments, Linac and Booster 

PUBLISHED ARTICLES DESCRlBiNG MACHINE 

Regenstreif,E., CERN 59-29,CERN 60-26, 
CERN 62-3. 

Hine,M.G.N.,lnt.Conf.Instrum.for High 
Energy Accel.,LRL,Sept.60,214-222. 

Lapostolle,P.,Onde Qlectrique 40, 
489-504(1"60). 

Adams,J.B., Nature 185,568-72(1960). 
Gerlnain,P.,Industries Atcmiqucs 7, 

3-l&61-73(1563). 
Reich,K.H.,Kerntechnik 3,(8)345-55(1961). 

Hereward,H.G.,Nccl.lnstr.Meth.2C,Y-ll(l563). 

ACCELERATOR PERmMANCE 

nom1 Marlnun 
(or Goal) Achieved 

ENERGY (GcV) 

RESOLUTION bE/E (X) 

REPET. RATE (pulrc/sec) 

PULSE WIDTH 

DUTY FACTOR, wcroscopic (I) 

INTERNAL BEAM (prrt/pulre) 

(psrt/scc) 
Lp/I;P;bYI'(with Booster) 

CURRENT (mA) 

BEAM EMITTANCE @n-wad) 

SCHEDULED OPERATION (hrlwk) CcGarly shutdown) 
"ON BEAM"&% OF SCHEDULED T?NE 

Some Typlc.lExtnrulmnd Secaduy barn8 

PARTICLE FLUX BEAN AREA ENERGY AEIE 

(part/w) (cm' ) WV) (I) 

on 3 targets 

--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 20.000 m2 

BEAM LINES TO 17 + 1% + 3 tests Stations 

STATIONS SERVED AT SAME TIME- 
SEPARATED BEAMS 10 SPECTRONETERS 10 

ON-LINE COMPUTERS 11 

BUBBLE CHAMBERS, in-house-Users' 

TOTAL POWER UsED FOR RESE&CH 77 

NO. USER GROUPS: mixed .-outride l5 l 4O 
am (average) 

TOTAL RESEARCH STAFF? in-house&outrides10+00 
xx 

ANNUAL RESEARCH BUDGET. in-how- 

SCHEDULED RESEARCH TIME. hours/week 125 
;;gb,~mo\~$~;s giRc&grr&&sTo MA(HM 

- 800 MeV Boosier Injector 
- Transformations for use as SPS injector 

* For the whole of CERk 

PUBLISHED ARTICLES [cant.) 

FS Staff, Ninth Int. Conf. High Energy Accelerators 
Stanford 1974 

Standley,P.H.,Fourth lot.Csnf.High Energy Act. 
Dubna 1963,39-lCi9 (USAEC Conf.114) 

Fifth lnt.Ccnf.High En.Acc.Frascati,l965,80-85. 
Baconnier et al. Seventh Int.Conf.High En.Acc. 

Erevan 1963, 565-575. 
Baconrlier et al. U.S.Nat.Acc.Conf.Chicago 1071. 
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WOF~~~IIE Booster for the CPS (ESB) PERSON INCHARGE K.H. Reich . 

INSTITIJTIO~.EllrnnP~~ 0 DATA SUPPLIED BY H. w 
LOCITION Meyrin, Geneva, DATE 8th Marc-h 197G 

HISTORY AND STATUS 

CONSTRUCTION STARTED 

FIRST BEAM OBTAINED, OR GOAL (date) 

TOTAL COST OF FACILITY 60 IQ+ (Swiss) 

FUNDED BY CERN Member States 
TOTAL ACCELEPATOR STAFF (w-w) 72 
ANNUAL OPERATING BUDGET 8 MFr 

ACCELERATOR pAp.A,,ET&.inC1uding develop* ) 

PI,~~c~-- (Mean) (width x height) 

RING ,I,.~.; Tunnel 
MAGNET 0.7, 1.52m 
"DONUT'm; 

Inpcca symm 

TYPE Improved CERN PS Linac 
OUTPUT 50 mA at 50 MeV 
BEAM E"ITTANCE&TTX30K695x of hti mm-mrad 

INJECTION PERIOD 1q,,,,, or 4 x 15 turns 
lNFLEcrsR TYPE maenetic(1 for multiturn 

STRAIGHT SECT.‘11 Total 5.5. Length "' m 

FOCUSING ORDER&~.B.L~.F.=-~ 
4 to 5 

~:~:~'I":r"::;.'"f";5"11~~~~~~,~~~is~ G, at max 
4t 5.3 

" 5.;3 kG 

Ma;mt System 2, 1 for monoturn)' 

FOCUSING TYPE&%BeP.funcCionS :%blets 

No. NAG. UNITS, 32 Length (4 (mag;;l. 618 m 

ACCELERATOR PERmMANCE 

(present,at 800 MeV) Nom, Maximum 
Achieved 

ENERGY (GeV) d:k"o""d' 

RESOLUTION AP/P + 13x10-3 
REPET. RATE (pulselrcc) as CPS, max 0.87 
PULSE YIDTH 4 x 0.622 
DUTY FACTOR, macroscopic (%) 2.16- 4x 

INTERNAL BEAM (part/pulse) 

(pawsec) ;*23* PPP) 
CURRENT (mA) 4;: mA' 

BEAM ENITTANCE (nwmrad) H:~~IT; V: 13~r 
SCHEDULED OPERATION (hr/wk) 1974 : % 3000 h 
"ON BEAM" X OF SCHEDULED TlME 

Some Typical Extrd and Scconduy Beams 

PARTICLE FLUX BEA” AREA 

(pawsec) (cm' ) 

--- 

CPSCTOR -- 
-- 

--- 

ENERGY AE/E 

(GcV) (I) 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

TOTAL EXPERIMENTAL AREA m' 

BEAM LINES TO Stations 

hLl- 

STATIONS SERVED AT SAME TIME 

BEAM SEPARATORS SPECTROMETERS 

ON-LINE COMPUTERS WITH Inputs 

BUBBLE CHAMBERS, in-house-Users' 

TOTAL POWER INSTALLED FOR RESEARCH NW 

NO. USER GROUPS: in-house- outside 

TOTAL RESEARCH STAFF. in-house- outside 

ANNUAL RESEARCH BUDGET. in-house 

SCHEDULED RESEARCH TIME, hpurslwcek 

RESEARCH PROGilAfl 

RISE TIME- 

HAG. WEIGHT 

POWER INPUT 

Accelerarlm System 

HARWONIC No. 5 No. Cavities 1 per rin!Z 

RF RANGE.- 

ORBIT FREP. --Ym-E 0.599 
ENERGY GAIN 1 keV/tz 
RADIATION LOSS - ~kellturn 

RF POYER INPUT (W) PEAK 4 x 7 Mean-&.x.& 

Other Ibkvanr Parameters w Notable Featwe 4 rings 

stacked on top of each other. Bend- 
ing magnets and quadrupoles com- 
bined to C-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 3), 

F D 
number 32 16 
magn.length (m) 0.50 0.88 
bore radius 0.06 
gradient (T/m) 0.8l(inj) 

3.83(max) 

Proc. Nat. Accelerator Conference: il: 16x2.54m;L2,L5:16x0.28m;L3,L4:16x0.59m; 

4th (Chicago):Asseo et al;Bigliani; ')At output of power supply. -----_-_ ------ - 
Bigliani et al;B&ckner; Koziol,Reich; Publ. (cont.) Int.Conf.Magnet Technology: 

Rufer,Unterlerchner;Sacherer,Sherwood. 3rd(Hamburg):Asner et al.(p.418) 

5th(San Francisco):Bovet;Baribaud, 4th(Brookhaven):Pahud (p.718). 
Metzger; Rabany. 

RECENT ,“PROVE,%NTS OR MODlFlCATlCt4S TO MACHM 

Mobile console in PSB equipment rooms 
giving full access to central control computer. 

') section apert.(und.vac.) 
in bend.mag. 13.8x6.8 13.2x6.1 
in triplet 13.8x12.4 13.5x12.i 

2) 
in Ll 0 12.3 0 12.0 
Data for quadrupoles 
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NAWE OF WACHINE~~~U~NE 
1NSTITUTION 

SACLAG : LOCATION FilA7CE 

PERSON *,, CHAR,.E GOUTTEFANGEAS 
DATA SUPPLIED BY 

MTELTAN. 1074 

HISTORY AND STATUS ACQLERATOR PERFCWlANCE 

CODTRLKTlON STARTED (date) l9 5 5 NdVU41 kXlun 

FIRST BEAM OBTAINED. OR GOAL (date) 
v” 

AChiRVPd 

TOTAL COST OF FACILITY in 1 957 ?.1 ENERGY (WV) 3 

FUNDED BY r: - F . A 
RESOLUTION AE/E (I) 

TOTAL ACCELERATOR STAFF (na)1’)2 
REPET. RATE (pulsP/sec) 0.22with Flat top 

ANNUAL OPEP.ATING BUffiET 

ACCEiERATOR PARAMETERS 

)hyr*d - (Mean) 

PULSE YIDTH 0.45 

WN FACTOR, mcroscop1c (I) 

INTERNAL BEAN (part/pulse) I.291012 1.5 lol* 

(rmt/rec) 2.610-3.5011 
RING OIAH.~m; Tunnel sect.- 

,WGNE$ . 77~ 2 R; Ilag. G&m&-P%=: 

CURRENT (ml ) 

BEAN EHITTANCE (m-nradt x2 8 I,YR. 

VONd~ .64 8 cm; Apertur~tiP~~ SCHEDULED OPERATION (hr/rk) 113 78R 

k)ector syrran. 
‘ON BEAW 7 1 x OF SCHEDULED TTHE 

NPE Llnac 
OUTPUT (mx) 4 OnA 

Same TypkJ Ertrnal and Secmdwy 8eams 
at 2 0 ?.'eV PARTICLE FLUX BEAN AREA ENERGV ‘WE 

BEW EWITTANCE l3 mA in 2 V3 TT m-mad 

WJECTION PERIOO600W. Or 5 5 o 
INFLECTOR TYPE. e 1 C e + P n 

- 4,4x10 2.7 
2x10" 350x150*0.7 a 

?4qmc Syrta 

FOCUSING TVPE We rk 

No. WAG. UNITS- 
4 STRAIGHT SECT.- Total 5.5. Length 

FOCUSING ORDER 

BETATRON OSC. FREQ. YH 0.721 0.884 

n .5x107_28 PV/c 

FIELD, AT INJ.~~G, at m*X L~kG 

RISE TlMEn.A7rec; Flat-top timesc&SeC 

It&. YElGHT (tons) Fe-. Cuti 

POHER INPUT (Wu) PFAK 24 MEAN1 

Accekrrtlon System 

RESEARCH PROCRA x *emittanG 13-6) 

TOTAL EXPERIMENTAL AREA 
3480 m* 

BEAN LINES TO 0 stations 

STATIONS SERVED AT SAHE TlHEti 

BEAH SEPARATORS c SgCTROWETERS- 

ON-LINE COHPUTERS YITH Inputs 

BUBBLE CHAMBERS. in-house-Users’ 

TOTAL POUER INSTALLED FOR RESEARCH 2 2 w 

No. USER GROUPS: in-houre- 2 outside 12 

TOTAL RESEARCH STAFF. in-house- outside 

ANNUAL RESEARCH BUDGET. in-house 

SCHEOULEO RESEARCH TIME. hourslweek~ 

2 HARIU)NIC No..-NO. Ca;ti;;e 

RF RANGE. 1.b . nut 

ORBIT FREQ. 

ENERGV GAIN1.16 

RADIATION LOSS kcV/tum 

RF POYER INPUT (kU) PEAKIh F; 

ot!wr Rekvant ParrmecNs or Ndrable Ferwu 

acceleration of deutons 
5.1011 d/pulse at 2,3 GeV 

RECEMT WROVEMENTS OR MODWCATIONS TO MACMWE 
- acceleration of uarticles d 

1.2 lOlla/nulse at 1.2 ?eV/A 

- a superconductinq quadrupole 
doublet OYA permits to increase 

. the number of pions by a factor 4 
Onde electrique no 38T (juin 5") 

- A renovation of Saturne is beinr? 
studied. !Jith a new nagnet and the 
same injector, one should obtain 
l,lOl* p/s external in 3 mmmrad at 
1 GeV (max. energy 2.7 - 3 GeV) 
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nwEWMCWIWEIO GeV Proton Se PERSON IN CHARGF T. Nishikawa 
INSTITUTIONNnt.f0r -S. OATA SUPPLIED BY 

LOCATION Tw DATE March. 1976 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) *Dril, ;;;; 

FIRST BEAM OBTAINED, OR GOAL (date) 

TOTAL COST OF FACILITY 4 x 10' Yen 
FUNDED BY Japanese Gover;nmpnt 
TOTAL ACCELERATOR STAFF (par) 

ANNUAL OPERATING BUOGET 

ACCELERATOR PARAMETERS 

hyed ~lmensima (Mean) 
RING DIAM.lo8 m' Tunnel ~ect.4.0~ 4.7 

MIGNET 85.70,; kg. GapAkA: 

'OONUT'~.o. 14~3; Aperture~k&c. 

Injector Syrtm 
TypE20 MeV Linac + 500 MeV Booster 
OUTPUT (ma) 1*6+0-3 ata 

BEAH EMlTTANCEBvkFk-mrad 

INJECTlON PERIOO~psec, or turns 

INFLECTOR TYPE magnetic 

Mapet symm 
FOCUSING TYPE AG separated function 
No. HAG. UNIT&?&&Rength (ea) 3.2 (brie') m 

STRAIGHT SECT.!t&I&otal 5.5. LcngthuLm 

FOCUSING ORDER FODO 
7.25 

~:::;"":T"::;.'"s~~ %, at max 

RISE TIMEO. 5(0. 8%; Flat-top time 

MG. WEIGHT (tons] Fe 680. Cu?n 

POWER INPUT (NW) PEAK MEAN- 13(75) 
Accekratlon Syrtar 

HARMONIC No.gNo. Cavities? 

RF RANGE.h.ttOwZ 

ORBIT FREQ. n.h7on 

ENERGY GAIN 12.6 
RADIATION LOSS --lg.6 (16.7) ke'llturn 

RF POWER INPUT (kW) PEAK46 mean 26.5 

Other Rekrant Parameters or Fiotabic katver 

ACCELERATOR PERKXMANCE 

ENERGY (Gel') 

NOITNI Marimm 
(or Goal) Achieved 
8(12) 

RESOLUTION AEIE (I) 0.2to.l) 
REPET. RATE (pulsc/scc) 

PULSE WIDTH a- 

DUTY FACTOR, macroscopic (I) 25 
INTERNAL BEAM (part/pulse) >2xlO" (10:;) 

(part/set) >lO'j (5x10 ) 
CURRENT (IRA) "28015') 

BEAM EMITTANCE (m-mrad) 13l%L%a 

SCHEOULED OPERATION (hr/wk) 

"ON BEAM" X OF SCHEDULED TlME 

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

(partlsec) (cm') (GeV) (1) 

----- 
--- 

-- -- 
--- 
--- 

- -- - - - 
--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 3500 m2 

BEAN LINES TO 3 stations 

STATIONS SERVED AT SAME TIME 

BEAH SEPARATORS 3 SPECTROMETERS 2 

ON-LINE CUMPUTERS WITH 2 Inputs 

BUBBLE CHAMBERS. in-house-Users' 

TOTAL POWER INSTALLED FOR RESEARCH-1 

No. USER GROUPS: in-house.?outside~ 

TOTAL RESEARCH STAFF. in-houre~outsidehn 

ANNUAL RESEARCH BUDGET, in-house 

SCHEDULE0 RESEARCH TIME, hours/week 

RECENT IMPROVEMENTS OR MODlFlCATlCNS TO PIACHME 

P&shed Artkks Dercrlbh; Madthe 
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~ oF ~CHINE for lo-GeV PS 
PERSON IN CHARGE T- Nishikawa 

INsrlrurroNNat.Lab.for High Energy Phys. MTA SUPPLIEo By T - Nishikawa 
LKATION Tsukuba. Japan OATE March. 1974 

HISTORY AND STATUS 

CONSTRUCTION STARTEO (date) Apri1, f;;; 

FIRST BEAN OBTAINED. OR GOAL (date) 

TOTAL COST OF FACILITY 

FUNDED BY JaDaneseGover%x&?nt 

TOTAL ACCELERATOR STAFF ("a)- 

ANNUAL OPERATING BUOGET 

ACCELERATOR PARAMETERS 

Phyrkal Dimembm (Mean) 
RING OIAM.6,"; Tunnel sect.- * 

mGNET0'7 x O'% Nag. Gap 7'2 

"OON"r7 -0 x16.4.; Aperture 5* 6 

ln)actor 5ym.m 

TYPE Linac 
OUTPUT (mar).u!u&- at 7n MPV 

BEAM EMITTANCE ion cnnm.~ mn-mrad 

INJECTION PERIOO5'5us~c. or turns 

INFLECTOR TYPE magnetic 

Magnet sy'tml 
FOCUSING TYPE combined function 
NO. MAG. "NITS8 

8 STRAIGHT SECT.- 

FOCUSING ORDER FDDFO 
BETATRON OSC. FREQ. " 2. z5 

FIELD, AT INJ.1.G. at maX 

RISE T,HE 0.025 secg;at;top 

NAG. WEIGHT (tons) Fe ' 

POWER INPUT (NW) PEAK MEAN 0.5 

Accekrarlon System 
HAPMONIC No. No. Cavities 

RF RANGE. UHZ 
ORBIT FREP. 

ENERGY GAIN IDaX. 7 

RADIATION LOSS -key/turn 

RF POWER INPUT (kW] PEAK 60n 40 

0th Rekwnr Parameters 01 Bauble Features 

ACCELERATOR PERFORMANCE 

NONI Ndxinun 
Achieved 

ENERGY (GeV) 
'"'OGpp) 

RESOLUTION AE/E (Y) 0.3 
REPET. RATE (puIre/sec) 20 
PULSE WIDTH 0.06 us 
DUTY FACTOR. macroscopic (I) 1.2x1o-6 
INTERNAL BEAM (part/pulse) o.5x1012 (2x10r2) 

(part/ret) 1x1013(& 
CURRENT (mA) 4809L 

BEAM ENITTANCE (mm-wad) 75Q&wQv% 
SCHEOULEO OPERATION (hr/wk) 

"ON BEAN" I OF SCHEDULED TIME 

Sam Typlcd Extwul mnd Secondary BeaM 

PARTICLE FLUX BEAN AREA ENERGY AE/E 

(partlsec) (cm'1 (GeVJ (U 

----- 

--- 
-- -- 

--- 
--- 

---- 
--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA m' 

BEAM LINES TO stations 

STATIONS SERVED AT SAME TINE 

BEAN SEPARATORS SPECTROMETERS 

ON-LINE COMPUTERS WITH Inputs 

BUBBLE CHAMBERS, in-house-Users' 

TOTAL POWER INSTALLEO FOR RESEARCH PN 

No. USER GROUPS: in-house- outride 

TOTAL RESEARCH STAFF. in-house-outside 

ANNUAL RESEARCH BUDGET. in-house 

SCHEDULED RESEARCH TIME, hours/week 

RECENT lMPROVEI&NTS Oft KODIFICATIONS TO MACH!fdE 
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ME OF NACHINE moD PERSON IN CHARGE D A GRAY 
INSTITUTION RUTHERFORD LABORATORY OATA SUPPLIED BY D A GRAY 

LOCATION GRILTON, DIDCOT, BFXS., UX DATE January 1974 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) 1957 
FIRST BEAN OBTAINED, OR GOAL (date) August 1963 
TOTAL COST OF FACILITY 'lm to fir't Operation 

FUNDED BY Science Research Council 

TOTAL ACCELERATOR STAFF (nc~)~'~,~'~~~~';' *J-~* 

ANNUAL OPERATING BUOGET - 

ACCELERATOR PARAMETERS 

Phyrkal Dlmemiarr 
%=%i’ Room 61 

RING OIAN.5&&?;&&xn&.-X 

NAGNET3~$m; Nag. Gap 116 
"DONUT cm; Aperture 100 x 20 ,-" 

lnpcra syrrem 

TYPE Alvarez linac 

OUTPUT (max) 45 at 14.9 
BEAN EMITTANCE At 1' mA lo@ in 5o mn-mrad 

INJECTION PERIOO~wx, or 120 turns 

INFLECTOR TYPE Electrostatic 

Magmt System 

FOCUSING TYPE Weak n = 0.6 

NO. NAG. "NITS8 Length (ea) 14*751 m 

STPAIGHT SECT.8 Total 5.5. Length 3°'44 m 

FOCUSING ORDER 

BETATRON OSC. FREQ. vH Oe71 0.87 

FIELD, AT INJ.LG, at max 
3 

14.2 kG 

RISE TIME O-75 set; Flat-top timeUP +a O.95 set 

NAG. WEIGHT (tons) Fe ';;;" , Cu 250 
POWER INPUT (MU) PEAK NEAN 2a5 

Accelerrtlm System 

HARNONIC No. 4 No. Cavities 1 unit 2 @JJS 

RF R4NGE. 1.416 7.980 NHZ 

ORBIT FREQ. .354 to 1.995 MHZ 

ENERGY GAIN 5.5 keV/turn 

RAOIATION LOSS Negligible keV/turn 

RF POWER INPUT (LW) PEAK 45 Mean 20 

Other Rekrant Parameters M Notable katurer 
a) Vacuum vessel is double glass-epoxy 

laminate system. 
b) Magnet is C-t pe, with field correction 

using 'crene1 atlolls'. I 

Pubkhed Artkks Dewlbk~ Hachlm 

i) Nimrod - A 7 GeV proton synchrotron. 
Ruth. Lab. Report NIRL/R/44 (1965). 

ii) The work of the Rutherford Laboratory 1972. 
Ruth. Lab. Report REEL/R270 (1973). 

ACCELERATOR PERFORMANCE 

ENERGY (GeV) 

RESOLUTION AE/E (%) 

REPET. RATE (pulse/set) 

PULSE WIDTH (ms) 

DUTY FACTOR, macroscopic (%) 

INTERNAL BEAM (part/pulse) 

(partlsec) 

CURRENT (mA) 

Nonal Maximum 
(or Goal) Achieved 

7.1 8.0 

0.015 
22 
450 
20 

3 x 10IL 4.2 x 10 
12 * 

1.1 x 1012 1.7 x 1012 

BEAN ENITTANCE (mn-mrad) 

SCHEDULED OPERATI~8(hr/wk) 
120 .w?xv.@ for research and machine develo~ent. 

"ON BEAN" % OF SCHEDULED TINE for research. 

Some Typical External and Secondary B~o~entum 
FLUX BEA" AREA m6y AE/E PARTICLE 

i&z 

--44=-- 
K+ 
KT 

!?;t%!ll b"."," 
-yFiz 

7%" ;;io Extracted beam. 
l-4 

4x107 -0.2 6 10 
3x109------ 1.0-2.0--- 
6X103(K== 0.4-1.0 --i- 

--- 

---- 

--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 7300 mz 

BEAN LINES TO 9 Stations 

STATIONS SERVED AT SAME TIME 9 
BEAN SEPARATORS SPECTROMETERS 

ON-LINE COMPUTERS WITH Inputs 

BUBBLE CHAMBERS. in-houseLUsers' 

TOTAL POWER INSTALLED FOR RESEARCH 24 Nu 

NO. USER GROUPS: 4 in-house- outside 12 

TOTAL RESEARCH STAFF. in-house~outside 141 

ANNUAL RESEARCH BUDGET. in-house - 

SCHEDULED RESEARCH TINE, hours/week 94 average in l973 

RECENT IMPROVEMENTS OR MCDIFICATIONS TO PlACtiMK 
* 

1) Second-harmonic cavity comissioned in 
1973 gave 4d increase. 

Characteristic of cavity: 
Harmonic No.8. Drift tube acceleration. 
RF Voltage 8 kV peak. 
RF power kW 21 peak 12 mean. 

2) New 70 MeV injector being built ready for 
1975. Should give x 5 beam. 
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W,,FWHINE Zero Gradient Synchrotron PERSON IN CHARGE Ronald L. Martin 
INSTITUTION Argonne National Laboratory DAT1 SUPPLIED sY Ronald L. Martin 
LOCA,,DN Argonne, Illinois USA DATE February 1974 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) June 1959 
FIRST BEAN OBTAINED, OR GOA 

TOTAL COST OF FACILITY "dOat' Sept. 1g63 

FUNDED BY Us AEc 

TOTAL ACCELERATOR STAFF (nar) 230 
ANNUAL OPERATING BUDGET $lo* 5 M 
ACCELERATOR PARAMETERS 

tsyaccd ~krrnsionr (Mean) 
RlNG DIu1.54,~ Tunnel sect.wl;;.; 111 

HAGNETJ.4 rZ.bm; kg. Gap - x 

~OONUT'14.6*=.2 cm; Aperture 13.3 x 81:3 : 

lnpctor 5 stem 

TYPE 1. lnac 
OUTPUT (mu) 40 mA at 50 MeV 
REAM EMITTANCE 25 T nm-mrad 

INJECTION PERlO&%Sec, 0: 60 turns 
lHFLECTOR TYPE dc mawetlc 

MapEt System field index, 
FOCUSING TYPE weak n = 0 (wedge foe) 

8 NO. HAG. UNITS- Length (ea) 16.3. 
8 STRAIGHT SECT.- Tdtal S.S. Length 41 45 - m 

FOCUSING ORDER 
0.83 

::::~:To:",;.F"Eq& G, at max 
vv 0.81 (at W~E~AN~M~O~AM 

21.5 kG 
RISE ;INE 0.85 o-1 5.x 

TOTAL EXPERIMENTAL AREA 13000 m2 
SW; Flat-top time 17 stations 

HAG. WEIGHT (tons) Fe 4700 t CuL 

BEAN LINES TO 

STATIONS SERVED AT SAME TIME 13 peak. 7 average 
PoYER INPUT (NH) PfAKLNfANL BEAH SEPARATORS 4 SPECTRONETERS ; 

ACCELERATOR PERFORMANCE 

Normal Maximum 
Achieved 

ENERGV (GeV) 12.7 
RESOLUTION WE (X) *0.01 *0.01 
REPET. RATE (pulselsec) 

PULSE UIDTH (SW> 

OUT" FACTOR, ~crdscopic (X) 

INTERNAL BEAM 

:;E",;;: oPERAT1o%r'u;)OF $C"ED,,LED T,,@ 
135 ave for year 

Sac TYplcrl External and Secondary Beards 

PARTICLE FLUX BEAN AREA ENERGY AEIE 

(parusec) (cm') (-VI V) 

71 r 1 0.5-8 -5-2) 
K *los1 0.5-6 
KU -IziG 200 

l 2 
0 2-2 5 -A-- 

1066 n -2-11- 
----- 

--- 

Accekratlon System ON-LINE CWPUTERS YITH J 

HARMONIC NO. 

RF RANGE. 4" 

No. Cavities 1 (3 gapS 
14.0 - 

> BURBLE CHANRERS. in-hour&...-"SW' 0 (1 :Kiarner chamber) 

to MHI TOTAL POWER INSTALLED FOR RESEARCH 30 IM 
ORBIT FREO. 0.55 to 1.75 MHZ NO. USER GROUPS: 5 in-hause- outside 30 

ENERGY GAIN 10 keV/tum TOTAL RESEARCH STAFF, in-hause- outside 

RADIATION LOSS pke"/t"r" ANNUAL RESEARCH BUOGET, in-house $3.5 M 
RF POUER INPUT (kU) PEAK& 30 Mean SCHEOULEO RESEARCH TIME. hours/week 120 ave. 

Ocher Rekvmt Pwametcrs 01 Nauble Features RECENT IMPROVEMENTS OR MoDIFICATIoNS TO MAChWE 

Only high energy synchrotron using 2 simultaneous external beams 
wedge focusing Resonant Extraction - 90% (40 psec - 700 msec) 

Titanium vacuum chamber installed 1972 
Polarized orotons to 8.5 GeV/c 1973 
70% polari$ation - 5 x lO'/pulse internal 
200 MeV injection from booster 1974 

L.C. Teng, "Status of the Argonne 12.5-BeV Zero Gradient Synchrotron," 
Dubna - 1963 Proceedings, pp. 223-232. 
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lUllEOFwCHII(E ZGS Booster Synchrotron I PERSOH,HCwRGE Ronald L- Martin 
INSTITUTIOn Argonne National Laboratory DATA SU~PLIED By James D. Simpson 
LOCATION Argonne, Illinois USA DATE February 1974 

HISTCRY AND STATUS Former 2.2 GeV ACCELERATOR PERFORMANCE 

CONSTRUCTION STARTED (date) Come11 E1ectron syn' Normal )taxrnm 

FIRST BEAN OBTAINED, OR GOAL (date) October 1971 
TOTAL COST OF FACILITY 
FUNDEDBv US AEC (Development and AT 
TOTAL ACCELERATOR STAFF (now)8 

ANNUAL OPERATING BUOGET 

ACCELERATOR PARAMETERS 

!+IC~I DIIMMIOIW (Mean ) 
RING IllAM. 12 -m; Tunnel sect.- 

NAGNET w; Nag. Gap 3.5 x 10.0; 
"OONUT25 ~4.0 cm; Aperture 2.8 x---67ic, 

lnjwor System 
TvPE Llnac (H- Ion) 
OUTPUT (mu) 5 mA at 5o M"" 

BEAM EMITTANCE 25 mn-nrad 

INJECTION PERIOD~wc, or 300 ,turnr 

INFLECTOR TYPE j$=; ;;;;gEi;; to H7 

Magnet system 
FOCUSING TYPE AG field index, n = 26.1 
NO. HAG. UNlTS-&&-Length (ca) 3.16 m 
STRAIGHT SECT.- Total S.S. Length 13'2 m 

FOCUSING ORDER ODFO 

(or Goal) Achieved 

ENERGV (GeV) 0.2 0.2 
RESOLUTION AE/E (t) 

REPET. RATE (pulse/set) 30 
PULSE WIDTH 

DUTY FACTOR, kucrpscopic (X) 

INTERNAL REAM (part/pulse) 1Ol‘ 1.5 x loll (accel) 
(part/%x) 

CURRENT (IRA) 

BEAN EMITTANCE (ran-wad) 5.0 Tr 

SCHEDULED OPERATION (hrlwk) 

"ON BEAN" % OF SCHEDULED T'IHE 

Sane TyplcRl Exrerrul and Sccdndwy Beams 

PARTICLE FLUX BEAM AREA ENERGY AEIE 

(part/w) (cm' I UW (X) 

----- 

----- 

RETATRON OSC. FREQ. "H 3 *375 uv 3.375 
FIELD. AT IN&-$+ at max 3-5 kG 

RISE TIME sec. Flat-top time set 

HAG. WEIGHT (tans) Fe 60 ,cu 2.7 
POWER INPUT (MY) PEAK MEAN O-l5 

AccekratIon System 

HARMONIC No. No. Cavities 1 
RF RANGE. If8 to 3.3 "HZ 

ORBIT FREQ. 

ENERGY GAIN 5.5 (max) 
RADIATION LOSS keV/turn 

RF POWER INPUT (kW) PEAK 5o 

Other nekvmr ~Aramerers 01 Morrbk katver 

Pubkshed Arrkks DcrcrIbhR Hachlne 

R. L. Martin, Proceedings 1971 Particle Accelerator Conference, 
Chicago, Illinois, "The Argonne ZGS Booster," p. 957. 

---- 

--- 

--- 

---- 

--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA mr 

REAN LINES TO Stations 

STATIONS SERVED AT SAME TIME 

BEAN SEPARATORS SPECTROMETERS 

ON-L!NE COMPUTERS WITH Inputs 

RUBBLE CHAHBERS. in-house-Users' 

TOTAL POWER INSTALLED FOR RESEARCH lfd 

No. USER GROUPS: in-house- outside 

TOTAL RESEARCH STAFF. in-house-outride 

ANNUAL RESEARCH BUDGET. in-house 

SCHEDULED RESEARCH TIME, hours/week 

RECENT IMPROVEMENTS ON MODIFICATIONS TO MACHINE 
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wEOF,,,CH,,,EZGS Booster Synchrotron II PERSON IN CHARGE Ronald L. Martin 
IRSTITUTION Argonne National Laboratory OATA SUPPLIED BY James D. Simpson 

A7-U,-WWlP Tllinois USA -.-- Februarv 1974 LOCATION ---c) ------, ------ --- _--- 
“A&L 

HISTORY AND STATUS Procurement begun 
CONSTRUCTION STARTED (date) February 1974 
FIRST BEA" OBTAINED. OR GOAL (date) January 1976 
TOTAL COST OF FACILITY 

FUNDED BY Us AEc (A1) 

TOTAL ACCELERATOR STAFF (na) 8 
ANNUAL OPERATING BUOGET 

ACCELERATOR PARAMETERS 

Physkal Dlme,“~ti- (Mean) 

ACCELERATOR FWWORMANCE 

ENERGY (GeY) 

RESOLUTION AE/E (%) 

REPET. RATE (pulselrec) 

PULSE WIDTH 

DUTY FACTOR, macroscopic (I) 

INTERNAL BEAM (part/pulse) 

(part/xc) 

Ndrimuw 
Achieved 

RING OIAM.%&; Tunnel Sect.- CURRENT (mA) 

WIGNETrm; kg. Gap 3.1 x 10 ,: BEAN EMITTANCE (mn-mrad) 

"DONUT' cm; Aperture x cm SCHEDULED OPERATION (hr/uk) 

Injector sy?'em 
"ON BEAM" X OF SCHEOULEO T'IML 

TvPE Llnac (H- Ion) Some Typkal External and Secondary I*aM 

OUTPUT fmaxl 5 d at 50 MeV PARTICLE FLUX BEAM AREA ENERGY AE/E 

BEAM ENITTANCE 2.5 mn-mrad (partlsec) (cm') WV1 (21 

INJECTION PERIOO&usec. 0,' 400 turns - - - - - 
,HFLfcTOR Tvpf None. Strips H- to H' after - - - - - 

Injection. 

No. HAG. UNITS- Length (ea) 

STRAIGHT SECT.- Total 5.5. Length 19.8: 
FOCUSING ORDER ==OD02 2 

BETATRON OSC. FREQ. vH * 2.32 
FIELD, AT INJ.l&+ at ",xX 

5 
10 kG 

RISE TIME sec. Flat-top time set 

NAG. WEIGHT (tons) Fe . cu 

POWER ,NPUT (MU) PEAK MEAN 

Acccleratlon System 

HARMONIC No. 
RF MNGE. 2.: 

2 
5 .3 MHZ 

ORBIT FREQ. 
ENERGv GAIN 10 keV/turn (max) 

-- -- 
--- 
--- 

---- 
--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA m2 

BEAM LINES TO stations 

STATIONS SERVED AT SAME TIME 

BEAM SEPARATORS SPECTROMETERS 

ON-LINE COHPUTERS WITH Input3 

RADIATION LOSS k&/turn 

RF POWER INPUT (kW) PEAK 80 

Orkr Rekvant Parameters or Nwrblc Fer~rc8 

BUBBLE CHAMBERS. in-house-Users' 

TOTAL POWER INSTALLED FOR RESEARCH Mu 

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 MACHHJE 

P&Wed Artkkr DtrcrlMn; flrchlne 
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Alternating Gradient Synchrotron 
NAME OF MACHINE PERSON IN CHARGE R.R. Rau 
INSTITUTION Brookhaven National LaboratorgnrsUPPLIEoBY A. van Steenbernen 
LOCATION Upton. New York 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) 1953 
FIRST BEAN OBTAINED. OR GOAL (date) 

TOTAL COST OF FACILITY 

DATE 78. 1974 

ACCELERATOR PERFORMANCE 

Nonal Maximum 
im-Bv~lt- Achieved 

FUNDED BY USA-AEC 
TOTAL ACCELERATOR STAFF (now) 538 
ANNUAL OPERATING BUDGET $17 M 

ACCELERATOR PARAMETERS 

php~~(c'i ~lmenrlw (Mean) 

RING DIAn?56*9 m' Tunnel sect. 5-49 x 5.49 

bi~~nE~o.8~:; Nag. Gap 5.67 x 31.75 ,I 

'DONUT'7.9 x17.4,,; Aperture6.35x13.33cm 

In)ector symm 
TYPE Alvarez Linear Accelerator 
OUTPUT (max) 100 200.3 
BEAN EMITTANCE l&l mn-mrad 

INJECTION PERIOD~psec. or < 30 ----turn5 

INFLECTOR TYPE pulsed maanetic 

ENERGY (GeV) 

RESOLUTION AE/E (5) 

REPET. RATE (pulse/set) -- 5 

PULSE WIDTH 1.2 set flat top 
DUTY FACTOR, macrdscdpic ('b) 

INTERNAL BEAM (part/pulse) 

(pawsec) 

CURRENT (D,&,) 

BEAN ENITTANCE (mn-mrad) 

SCHEDULED OP;R$ON (hr/wk) =;7y 
"ON BEAM" % OF SCHEDULED T7Mt 

Sam Typical Extvlul And Secondwy _-a,. 

PARTICLE FLUX ENERGY AE/E 

Magnet syrrem 
FOCUSING TYPE AG 
NO. HAG. UNITS-.?@..-Length (Ra)2.28.L~res!xm 

STRAIGHT SECT * .-Total 5.5. Length270m 

FOCUSING ORDER (F/2-4- 
BETATRON OSC. FRED. UN . . 

FIELD, AT INJ.LG, At max 13.1 kG 

RISE TIME 0.45 red; Flat-top time 1.0 red 

HAG. WEIGHT (tons) Fe ""ii , Cd 4oo 

POWER INPUT (MU) PEAK MEAN 2.4 

Acceleration System 

HARMONIC No. 12 No. cavities12double 
RF RANGE. 2.52 4.46 MHZ 

ORBIT FRED. 0.210 0.380 
ENERGY GA!N 197 
RAOIATION LOSS 

RF POWER INPUT (kW) PEAK -1000 

keY,tur" 

Other Rekwx Pww,,eterr or Hoc&k Features 

* 
24 x 3 m; 72 x 1.5 m; 144 x 0.6 m 

PubBrhed Articles DercriMnB MrcNlne 

sBFwJn.5 4 101" - 28 0.2 
Kt- 105,41&------ - 3 l 2 

-- --- 
3 lo7 

+- 10" 
RESfAARCH PROGRAM 

-3-20 

TOTAL EXPERIMENTAL AREA 15000 
BEAM LINES TO~Statia~: 

STATIONS SERVED AT SAME TIME 

BEAN SEPARATORS 12 SPECTROMETERS 

ON-LINE COMPUTERS WITH~Inputs 

BUBBLE CHAMBERS. in-house-Users' 

TOTAL POWER INSTALLEO FOR RESEARCH 54 Mu 

Ed. USER GROUPS: rn-house~outside 63 invo ved 
TOTAL RESEARCH STAFF, in-hause-L3&outside - 

ANNUAL RESEARCH BUDGET. in-house $5.0 M 
SCHEDULED RESEARCH TIME, hours/& 4 weeks _1 500 hrs. 

RECENT IMPROVEMENTS OR MODIFICATIONS TO MACHINE 

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 

G.K. Green, E.D. Courant, "The Proton 
Synchrotron," Handbuck der Physik 44, 

of third FEB system for u physics area. 

218-340 (1959). 
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NM of NACWINE RPvltrnn PERSON IN CHARGE Edward J. Loken 
INSTITuTION&kwrenCe Berkeley Laboratory DATA SUPPLIED BY- C. C&n 
LocATraN&i\I. nf Calif. .Berkelev.Calif. DATE February. 1974 

HISTORY AND STATUS ACCELERATOR PERFCWIANCE 

CONSTRUCTION STARTED (date) 1949 
FIRST BEAM OBTAINED. OR GOAL (date) 

TOTAL COST OF FACILITY &-&?!?% 

FUNDED BYIISAEI: 

ENERGY (GeV) 

Noel RAXir+m 
(or Goal) Achieved 

5,4-6.1 6.2.f2,75/Amu) 

TOTAL ACCELERATOR STAFF (nar) 135 
ANNUAL OPERATING BUDGET&~ 

RESOLUTION AE,E ('I) -0.02 

REPET. RATE (QUlSdSK) -n 

PULSE WIDTH l-5s.e~ atGeV 

ACCELERATCB PARAHETERS 

physkd Mmemkm (Mean) 

RING OIAM.~; Tunnel sect.-- -- m 

MGNETti2,&n; Nkg. GapL.Acm 

"OONUT' -- x --cm; Aperture -r-cm 

ln)ecra System 
TYPE Cockroft-Walton and Linac 

** OUTPUT (w)-zz&.) @%tvMeV 

BEAN ENITTANCEAmn-mrad 

INJECTION PERIOO__hneusec. orLturhS 

1NFLECTOR TYPE 

DUTY FACTOR, T+KrOSCOQlC (I) 25 

INTERNAL BEAM (part/pulse) 

(QWtb?C) 

CURRENT (mA) '1.9x103 2.4x1n3 

BEAH EMITTANCE (nm-mrad) SRZfl radial 
SCHEDULED OPEPATION (hrlwk) A 

"ON BEAM" 87 X OF SCHEDULED T'IHE 

Some Typkal Extrrul and Secondwy Beams 

PARTICLE *FLUX BEAN AREA ENERGY BE/E 

P 
---%-%3.8x1n10~ 5 5% en7 
-!!HLQM nt Magnet System 

FOCUSING TYPE Weak Field index n=0.67 
No. NAG. UNlTSxLength (er) O* 66 111 

STRAIGHT SECT.4 Total S.S. Length 6.1 m 

FOCUSING ORDER ----- 

BETATRON OSC. FREo. VH_ah4Lv,~ 

FIELD, AT INJ.aG, at maxAkG 

RISE TINE 1 7 set; Flat-top timeD ? +'7 Qsec 

HAG. UEIGHT (tons) Fe --cl.mL, CUL 

POUER INPUT (MU) PEAK-MEAN- 

Accekratlon System 

ENERGY GAIN.- 

HARNONIC No. 

'.B\r/tUrIl 

1 Nd. Cavities 1 c2 gaps) 

RF RANGE. o.24 

RADIATION LOSS _ - - - - - - 

2.50 

k&'/turn 

MHZ 
ORBIT FREQ..4971.252)tO 2.4712.41) hfkh. 

RF POWER INPUT (kU) PEAK- ---- 

14N%1.nYl,t,;,,,~ 
16odi&xuP -LkLQd 
2?J-%lfP -2LcLu 

*These values for the 19.2 (4.8/Amu) injector. 
RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA '% 7ooo mz 

BEAN LINES TO 5 Prim (6 set from 2 Rim) Stations 
STATIONS SERVED AT SAME TIME 3 priGi 6 sec. 

TOTAL RESEARCH STAFF, in-house- outside 

ANNUAL RESEARCH BUDGET. in-house 

SCHEDULED RESEARCH TIME. hours/week ‘L 142 

BEAN SEPARATORS SPECTROHETE: --- 11 

ON-LINE COHPUTERS a!-PDF-8; 1 -PDP-9;2-PDP-11 
BUBBLE CHAMBERS, in-house~Users'- 

TOTAL POWER INSTALLED FOR RESEARCH~NH 

No. USER GROUPS: in-house&outside~ 

RECENT IMPROVEMENTS CR MODlFlCATlONS TO MACMM 

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

PuW,hed Articles D+scrlhl"; M.chk~ 

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

Z)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. 

Installation of cryogenic vacuum pumping 
reduced base pressure to%3xlO-’ Torr from 
2x10-s 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. 

4)K.C.Crebbin et al, First Phase of 
Heavy Ion Acceleration at the 
Bevatron, Vol. NS-20 Number 3, 
June 1973. 
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w w MtHlnE 200/500 GeV Svnchrotron pERSOn I,, C~RGE P. J. Reardon 
INSTITUTION National Accelerator Lab. 
LotATION Batavia, Illinois U. S. A, 

OATA SUPPLIED BY~~~f3.I 

DATE 

HISTORY AND STATUS ACCELERATOR PERFCfiMANCE 

CONSTRUCTION STARTED (date) 1969 
March 1, 1972 

Normal Maximum 
FIRST 6EAI( OBTAINED, OR GOAL (date) Achieved 

TOTAL COST OF FACILITY $230M ENERGV (GeV) 400 
FUNDED BY USAEC RESOLUTION bE/E (X) 

TOTAL ACCELERATOR STAFF (now) 275 REPET. RATE (pulrc/scc) 

ANNUAL OPERATING BUDGET PULSE YIDTH 

ACCELERATOR PARAMETERS 
DUTY FACTOR, macroscopic (I) 

Physkd OIMII~~~~ (Mean) 

BEAM EMITlANCE 

SCHEDULED OPERATION (hr/wk) 140erallayerage) 
injector system “ON BEAM” 60 2 OF SCHEDULED TTME 

TYPE 8-GeV Booster 
OUTPUT (mu) zpo at 8-GeV 

Some Typ~c.lExranal mnd Seconduy Beelms 

PARTICLE FLUX BEAH AREA ENERGY AEIE 

INFLECTOR TYPE F%32trB 

FOCUSING ORUER 

HAG. WEIGHT (tons) Fe 

POWER INPUT (MU) PEAK 60 

No. cavities 15 
RF RANGE. 53.08 53.10 MHZ 
ORBIT FREQ, 0. 04769 to 0. 04771 
ENERGY GAIN 2. 6 MeV/turn 

RADIATION LOSS - keV/turn 

RF POUER INPUT (kU) PEAK 1800 800 

Other Rekrmc Parameters or Notable Ferrures 

PublIshed Ankles Desvlbln; M.d,lne 

STATIONS SERVED AT SAME T,ME- 

BEAN SEPARATORS OSPECTR~&ERS" 

ON-LINE COMPUTERS WITH Inputs 

BUBBLE CHAWBERS. in-house2Urerr' 0 

TOTAL POWER INSTALLED FOR RESEARCH W 3.5 

NO. USER GROUPS: in-house LoWdean 

TOTAL RESEARCH STAFF, in-house &outside1000 

ANNUAL RESEARCH BUDGET. in-house 

SCHEDULED RESEARCH TIME. hours/week 120 

RECENT IMPROVEMENTS OR t’4DDWCATlCNS TO MACHINE 

1. Operating results from NAL, D. E. Young, National Accelerator 
Conference, IEEE Transactions NS-203, p. 191, (1973). 
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NANE OF MACHINE~~~~~ $ON,;N,;~~ 
lNsTITUTImNational Accelerator L . ?7. T, HwrA 

. . LOCATION Ratavla. I-, Tl-S.A. OATE March 1. 1974 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) 
1969 

FIRST BEAN OBTAINED, OR GOAL (date) 1971 
TOTAL COST OF FACILITY 317 R o”o’ooo 
FUNDED BY 

TOTAL ACCELERATOR STAFF ("w)IPilrt 

ANNUAL OPERATING BUDGET-1 prafn?- I31 Ir ) 

ACCELERATOR PARAMETERS 

Injector Syrra 
TVPEeAccAIPratnr 

OUTPUT ("ax)- ,t3.n1 

BEAM EHITTANCE7.nss"-mrad 

INJECTION PERIOD8usec, or?t'Jr"s 

INFLECTOR TYPE- SPDti'm 

Mapet Syrra 

FOCUSING TYPE Alternatlna 
No. NAG. UNIlS96Length (ea) 3.04 n 
STRAIGHT SECT.24Total S.S. Length144. 

FOCUSING ORDER FOFDOOD 

BETATRON OSC. FREQ. UN 6 . 72 vv 

FIELD, AT IN&%-G, at II)IX 

; l 78 
kG 

RISE TIME . 033 set; Flat-top time-see 

NAG. WEIGHT (tons) Fe 250. cu36 

POWER INPUT (MU) PEAK&MEAN& 

Accekrstlon System 

HARMONIC NO. 84 No. Cavities16 

RF RANGE. 30. 3 52.8 MHZ 
ORBIT FREQ. 0.36 0.63 k Hz 
ENERGY GAIN 600 keV/tm max 
RADIATION Losspk@‘/tur” 
RF POUER INPUT (kU) PEAK 880 

Ocher Rekvant Paramewrs w Notable karures 

ACCELERATOR PERFORMANCE 

Nonml l4saximm 
(or Goal) Achieved 

ENERGY (GeV) 

RESOLUTION AE/E (5) 

REPET. RATE (pulse/see) G- 1: 

PULSE YIDTH ( jJSeC) 1.6 1.6 
DUTY FACTOR, macroscopic (t) 

INTERNAL BEAM (psrt/pu!se) ( 4 x 1oy1 Y 1012 

part'maTJyi!& 
(5x1013 1 x 1013 

3aa_ , on 

BEAM EMITTANCE (mn-mrsd) 

ZL4 
rc,zz oPFYoN (h"*:'OF SCHEDULED R"E 

Some Ty~icd Exrunrl and Secondwy Ikm 

PARTICLE FLUX BEAN AREA ENERGY AE/E 

1 x 1013 'C'3 p (F' 
(X' 

.-LBa.Ktartir?mPyi- 

main-rina_cy?hIlfurvnripn 

from3tn-- 

--- 

---- 

--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA none ma 

BEAN LINES TO stations 

STATIONS SERVED AT SAME TIME 

BEAM SEPARATORS SPECTROMETERS 

ON-LINE COMPUTERS YITH Inputs 

BUBBLE CHAMBERS. in-house- Users' 

TOTAL POWER INSTALLED FOR RESEARCH w 

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 MAcHN+E 

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 13% 

hMEOFIUCHINE Proton Synchrotron PERSON IN CHARGE Yu.M.Ado 
INSTITUTION InStitUte Of I%Kh Enernv Ph.onrA sUPPLIED By E.F.Trojanov 
LOCATION SerpulihOv: USSR DATE February. 1974 

HISTORY AND STATUS ACCELERATOR PERFORMANCE 

CONSTRUCTION STARTEO (date) 1962 Nom1 Naximkm 

FIRST BEAN OBTAINEO. OR GOAL (date) October, 1967 (or Goal) 

ENERGY (GeV) ia-- 

A+hy 

TOTAL COST OF FACILITY 

FUNDED BY 

TOTAL ACCELERATOR STAFF (nar) 

ANNUAL OPERATING BUOGET 

RESOLUTION AE/E (5) o.oj 

REPET. RATE (pulse/set) 1/8 

PULSE WIOTH 

DUTY FACTOR, macroscopic (I) 

INTERNAL BEAU (part/pulse) 
----25Ll 

(part/set) 
7m Bl $ 2 

CURRENT (I&,) 

BEAN EMITTANCE (om-mrad) In 
SCHEDULED OPERATION (hrlwk) 90(avcragefar year) 
"ON BEAM" 88 % OF SCHEDULED TIME 

SON Typical Extanrl and Secondary Beams 

PARTICLE FLUX BEAM AREA ENERGY AE/E 

7i- ~~+tqapyi a (xi 

=a----q-.-2--.4wQ--2-. 

-=-%kT0+ZZp&- e 

-p+=F;yf: 

RESEARCH PROGRAM 

ACCELERATOR PARAMETERS 

Phyllcal ohnemionr (Mean ) 
RING OIAH.!+.!&?. I; Tunnel sect.6*l,n 

MAGNET :I m; Wag. Gap x cm 

"OONUT~$?; Aperture~x&~icm 

inptor System 

TYPE Linac 
OUTPUT (max] 129 ti At 100 &3V 

BEAM ENITTANCE 10 li (90%) (norLk,"-mrad 

INJECTION PERIOOA "SW, or3 turns 

INFLECTOR TYPEF?lpc.trnSt&ir? 

b!agnet System 
FOCUSING TYPE AG Field Index n='t43 
No. MAG. UNITS 120 Length (,Aj72x~a4+48x~~ 

STRAIGHT SECT.mTotal S.S. Length 7875-m 
FOCUSING ORDER F 0 n 0 
BETATRON OSC. FREQ. vHv!&ib-w",9.8~ 

FIELD, AT INJ. 76 G. at maxAekG 

RISE TINE 2.5 set; Flat-top time-set 

NAG. UEIGHT (tans) Fe?-. Al. 

POYER INPUT (MU) PEAK80cHEAN 15 

Accekratlon System 

HARMONIC No. 23z Na. Cavities52 

RF RANGE. to 6.1 MHz 

ORBIT FREQ. -taz 

ENERGY GAIN 180 h=V/t.ll~T 
RADIATION LOSS keV,turn 

RF POUER INPUT (kU) PEAK mean-Q-- 
ockr Relevant Parm-eterr w Notabk Fearvet 
There are 12 superperiods and 

in each there are 2 long straight 
sections, each 4.86m long. 

TOTAL EXPERIMENTAL AREA 2’j;TOO ml 
BEAM LINES TO 13 Stations 

STATIONS SERVED AT SAME TIME 3 _5 

BEAM SEPARATORS 7 SPECTROGTERS 5 
ON-LINE CDMPUTERS NITH~Inputr 

BUBBLE CHANBERS. in-house-Users' 2 

TOTAL POUER INSTALLED FOR RESEARCH>-MY 

NO. USER GROUPS: in-house 6 outside.5 

TOTAL RESEARCH SlAFF, in-house-outside 

ANNUAL RESEARCH BUDGET, in-house 

SCHEDULED RESEARCH TIME. hours/welt 

RECENT IMPROVEMENTS OR KODlFlCATlGNS TO MACHINE 

Fast beam extraction system is 

operating on 3 directions, 

There is neutral beam with in- 
tensity 106-T07 ppp, 
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NANE OF MCHINE ITEP P.S. PERSON IN CtlARG~GOldlnL.T, - 

INSTITUTION ITEP OATA SUPPLIEO BY GOJdirr. 
LOCATION l!oscow, 0 LUTE February 1974 

HISTORY AND STATUS ACCELERATOR PERFORMANCE = 

CONSTRUCTION STARTEO (date)-* Normal Ndximwn 

FIRST BEAN OBTAINED, OR GOAL (date) ) 
Achlcvcd 

ENERGY (GcV) 10.4 
TOTAL COST OF FACILITY 

FUNOEO BY 

TOTAL ACCELERATOR STAFF (now) 

ANNUAL OPERATING BUOGET 

ACCELERATOR PARAMETERS 

P~~SIC~I DIIWIUIOM (Mean) 
RING OIW. 80 -pn; Tunnel sect.- m 

WAGNETti.; Nag.'Gap 

"OONUT cm; Aperture 11 : 8 :". 

RESOLUTION AE/E (I) 

REPET. RATE (pulrclrcc) 

PULSE YIOTH 

DUTY FACTOR, macroscopic (%.) 

INTERNAL BEAN (part/pulse) 

(part/set) 

CURRENT (mA) 

BEAN ENITTANCE (nn-nrsd) 

SCHEDULED OPERATION (hrlwk) 

"ON BEAN" X OF SCHEDULED PIME 

Scme Typlc4 External and Seconduy Bums 

PARTICLE FLUX BEAN AREA ENERGV AEIE 

(partlsec) (cm') (id) 1x1 

---- 

--- 

BEAN ENITTAHCE mvmrad 

turns 

FOCUSING TYPE 

Accekratlon System 

WRNONlC No. 

ENERGY GAIN 

RADIATION LOSS .tyt II-" 

RF POYER INPUT (kW) PEAK 12-K\ni/cam- 
ocher Rskvmt Plrunetwr or Norrbk h~tvrr 

H After reconstruction 

----- 

--- 

--- 

---- 

--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 7000 .I 
BEAN LINES TO stations 

STATIONS SERVE0 AT SAME TIME 

BEAN SEPARATORS SPECTRONETERS 

ON-LINE CONPUTERS YITH Inputs 

BUBBLE CHAJJGERS. in-house-users' 

TOTAL PONER INSTALLED FOR RESEARCH M1 

NO. USER GROUPS: in-house- outside 

TOTAL RESEARCH STAFF, in-house-OutSIde 

ANNUAL RESEARCH BUDGET, in-house 

SCHEDULED RESEARCH TIME. hours/week 

RECENT lMF'ROVEtlENlS OR I?ODWCATIONS TO MACHME 

3~ The accelerator is in the course 
of ajustement after reconstruction. 
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I 

b.kBaldin 
OATA SUPPLIED BV 

DATE 

nyusk&in 
Julv lyy 

HISTORY AND STATUS ACCELERATOR PERFORMANCE 

CONSTRUCTION STARTED (date)+ Normal 

FIRST BEAN OBTAINEO. OR GOAL (date) (or Goal) 

TOTAL COST OF FACILITY ENERGV (GeV) IO 
FUNOEO BY 

TOTAL ACCELERATOR STAFF (na) 

ANNUAL OPERATING BUDGET 

ACCELERATOll PARAMETERS 

Phpkd - (Mean) 
RING 01151.~.; Tunnel sect.- 

Narimtn 
Achieved 

a RESOLUTION bE,E (X) 

REPET. RATE (pulre/rw) 
--0738- 

PULSE WIOTH 

DUTY FACTOR, ~croscopic ('I) 

INTERNAL EEW (part/pulse) x1($!!b 12 

(p?.rt/wc) x10? I5 

" CURRENT (1u3.) LtiILLYlElan 
bQ.GNETm; Nag. Gap&.=an BEAM ENITTANCE (nn-mrrd) 

"DONUT' cm; Aperturc.?tixT21)cm 

k+ctor Syttm 
:;:;::rr OPEwf (hr'w:)OF sc"ED"LEo PIME - 

TYPE Linac 

;~,~~;:c~~o”‘~rad 

Some Typical Extmul and Smndary lkam~ 
PARTICLE FLUX BEAn AREA ENERGY AEIE 

(cm'1 WV) WI 

INJECTION PERIOO%!&sec, Or&t"rnS 
. 

5JTLeLIf 

INFLECTOR TYPE .l*j7fi 

+ CPP 

~zIc&L2&i&L 

Magnet systenl 
FOCUSING TYPE weak field IndCx .n=O.62 y w-X=5--3F 

-- 
No. IIAG. UNITS48 Length @)A. 

STRAIGHT SECT.ATotaI S.S. Lengthza 

FOCUSING ORDER 

----- 
--- 

FIELD, AT INJ. 

RISE TIME 

POYER INPUT (MW) PEAK 

Accekradm Syrc 

HARMONIC NO. 

RF RANGE. 

ORBIT FREQ. 

ENERGY GAIN 

RADIATION LOSS 

RF POUER INPUT (kU) PEAK "' 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 2700 ,., m2 e 
BEAM LINES TO stations 

STATIONS SERVED AT SAME TIME- 

BEAM SEPARATORS SPECTROMETERS 

ON-LINE COHPUTERS UITH Inputs 

BUBBLE CHAMBERS, in-house-User ' 

TOTAL POWER INSTALLED FOR RESEARCH e 

NO. USER GROUPS: in-house- outside 

TOTAL RESEARCH STAFF, in-house-outside 

ANNUAL RESEARCH GUOGET. in-house 

SCHEDULED RESEARCH TIME. hours/week 

RECENT IMPROVEMENTS OR MODlfICATION5 TO MACHM 

acceleration of deuterons up -- 

(HI 

to 

IO G&V 1=101" pulse, He: upto 
20 BeV I=I07d/p 
Slowly extraction of beem from 
synchrophazotron ( <=400 msec, 
efficiency 94%) 
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B.H. Althoff, G. Knop, 

wwwHI,,EB~nn 2.5 GeV Synchrotron PERSOn INCHARGF G. Niildcke, W. Paul 
IWSTITUTIOW Physikal. Institut d. Univ. MT1. SUPPLIEO By D. Husnann 
LOCATION D-63-bur1, Nuasallee 12 OATE 22.1.1974 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) April 1985 

TOTAL ACCELERATOR STAFF (na) 

ANNUAL OPERATING BUOGET~ 

ACCELERATOll PARAMETERS 

P~YSICJ DWMIS (Mean) 
RING OI&&&; Tunnel sect.+? 

WIGNET 6g5* T4 m; kg. Gap 
'WN"T4.2x 12,,,ii Aperture 4 x g ~111 
lnpctor syscm 
TYPE Linac 
OUTPUT (IMX) 25O at 25 
BEAN EMITTANCE 3 m-mrad 

INJECTION PERIOD-WC, OrLtUrnS 

INFLECTOR TVPESqtummagnct- 

rbpcc system n il +23.26 
FOCUSING TYPE AG 22.26 
No. NAG. UNITS~Length (ea)4.006m 

STRAIGHT SECT.dTotal S.S. Length-m 

FOCUSING ORDER OFDO 
BETATRON OSC. FREQ. v,L"Vb 

FIELD, AT INJ.&G, at Pax 11 kG 

RISE TIME8.8tec; Flat-top time set 

NAG. YEIGHT (tans) Fe 133, CUL 

POWER INPUT (MU) PEAKAMEAN 

Accekratlon System 

NARWNIC No.116No. Cavities- 

RF RANGE. 499.67 MHZ 

RADIATION LOSSmBY.kteV/turn 

RF POYER INPUT (kW) PEAK-an 40 

ACCELERATOR PERFORMANCE 

ENERGY (GeV) 

RESOLUTION AE/E (I) 

REPET. lUTE (pulse/rcc) 

PULSE YIOTH 

DUTY FACTOR, ~~r~s~~pic (I) 

INTERNAL BEAH (part/pulse) 

(Part/set) 
CURRENT (d) 

NOlXMl Narimm 
(or Goal) Achieved 

-2.5 

BEAM EMITTANCE (nwmrad) 

SCHEDULE0 OPERATION (hr/uk) 

"ON BEAN" 85 I OF SCHEDULED TIME 

Sam Typ(calExrrrul and Secondary Beams 

PARTICLE FLUX BEAN AREA ENERGY AC/E 

(part/& (cm’) WV) (1) 
L-JQ-.rp-L~c;L3 
y 5rro- eff, au. at 2J GeV 
----- 

--- 
--- 

---- 

--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 1100 
BEAN LINES TO6Statlo:: 

STATIONS SERVED AT SAME TIME- 

BEAN SEPARATORS - SPECTROMETERS R. 
ON-LINE COMPUTERSllllllr 2, -1 t.h 7 rnputs(tota1) 
BUBBLE CHAMBERS, in-house--Users' 

TOTAL POUER INSTALLED FOR RESEARCH 1.2nu 

NO. USER GROUPS: in-house8outside- 

TOTAL RESEARCH STAFF. in-hause~outside fi . 

ANNUAL RESEARCH BUDGET. in-house p-5 X 10 

SCHEDULED RESEARCH TIME, hourrlxeekb 

RECENT IMPROVEMENTS OR MODiFlCATKWS 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 
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wllloFwNINE DESY PERSOR IN CMRGF 
H. Schapper 

,,,ST,m,@, Deutsches Elektronen-Synchratran DlTA SUPPLIEO BY "' Kumpfert 
LOCATIOB~urn. Germane mn January 1974 

PBSTOBYAN)STAM 

Co*sRucTIW STARTED (d,tc) 1g5g 

FIRST BEAN OBTAINED. OR GOAL (d,tP) February I964 

TOTAL COST OF FAClLITY II0 HDM ( orig.consfr.casts) 

FU#DaYFederal Government. City of Hamburg 

TOTAL ACCELERATOR STAFF ("a,) B0 

AMIAL OPERATM BLMET 6 RDR 

ACCELERATOR PMMTBRS 

hti D~NIWXU (Mean) 
RING 0lAN.loo.h; Tunnel K~dt. 3. 7 X G.B 
,,,G,,ET0.77,&69m;+,g. G,p 5.6(B.B) J4.4 (9.0): 

VONLIT' cli Apcrtum3.a(7.0) &oo(io.o), 

lnpccor syamm 

TVPE Electron/Positron’ Linacs** 

wTP"T (,,)200 ,d(e-) at 300 - 500 Mev 

BEPAl EMITTAlYE 2 k m-mmd 

INJECTIOR PERI001~s~c. or I twnl 
lNFLECTMI VpE septum + fast kicker ma&net 

Rd. FUG. URITS48Length (CA) 4. I5 m 

STMIGNT SECT.A Total 5.5. Lmgth II7 .6 m 

FOCUSIBG ORDER FODO 

BETATROIj OSC. FREO. V 6.29 

FIELD, AT IRJ.31s(4'3G,,t~x 7\Iyg 

6.23 

RISE TIME 9X10- 
-LfG 

ICC; FlAt-top tlmd"dX~3~1 %I0 ILC 

WC. UEIGHT (tons) Fe 570 .cu 77 

POMER INPUT (W) PEAK IEAN '. 7 

Acejra~a Syrtm 
HAMDNIC m.528~0. cwitics 16 

RF RANGE. 499.666 to 499.645 mz 

ORBIT FREO. 0.9463 

ENERG"GAIR reex. 1250 keV/curn 

RAOIATION LOSS max. aa3o kcV/turn 

RF PGUER INPUT (kU) PEAK I000 mean 700 

othr adwm Pumcwl or Noub* FUMI 
*Positron Data: 1.6 mA (I%/: h 2) =t 380 

He” 

**The aid 40 HeV-Electron Linac (140 mA 
max.) is still in use 

pdlhbedArtiDearbhgM8d*r 
Die Atomvirtschaft. July 1964 

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

DESY Annu#l Reports 

ACCELERATCX PERKIRMANCE 

Nom1 mx1u 
(or WPl) Achlered 

ENERGY (GeV) 7.4 7.5 

RESOLUTION WE (S) + 0.25 + 0.25 

REPET. RATE (pul,c/sw) 50 50 

PULSE YIOTH 3.1 3.1 

OUTV FACTOR, r*crorcopic (I) 
15.4 15.4 

IWTERYL BEW (part/pulse) 4x10” 5x10” 

(wthc) 2x101’ 2.5X1013 

average CURRERT (I& 64 a0 

BEAR EHITTANCE (nnrad) 

SCHEOULEO OPERATIOR (hr/,,k) 168 

'ON BEAR* 90 - 95 2 OF SCHEOULEO TW 

Sam Typ*JExcmulmd&a&ryBam 

PARTICLE FLUX BEAR AREA ENERGY AElE 

(~arthc) 
5X1o12 (a’) (W VI 

2 x e- l-7.25 t 0.25 ---- 
[: =O.lnxmmxmrad 

-7- 
Er-o.5nxmmxmrah- or 

- - 50 % ‘n‘ 85 % 

- 2xe loir 1-7.21 f 0.25 --- 
3 x y ---- 
3 x converted y (test beams) 
2 x Synchrotron Radiation - - 

RESEARCH moaw 

TOTAL EXPERMNTAL AREA 6400 ma 

BEM LINES TO I7 Stltions 
STATIOWS SERVED AT SAME TIRE6 x e- d= 7 +testAPyncbk. 

BEAR SEPARATORS SPECTROWETERS.II Te 
d beams 

' 

ON-LINE CWPUTERS VITH 2o Inputs 

BUBBLE CHAMBERS. in-house-Users 

TOTAL PWER INSTALLED FOR RESEARCW 23 ni 

Nd. USER GROUPS: in-house : 3 ,,utBtdc:2 mixed :9 

TOTAL RESEARCH STAFF, tC*twm-Bm~ 275 

ARRUAL RESEARCH BUOGET. In-hdusP 7.5 MDM 
SCHEDULED RESEARCH TIRE. hdun,wnk I36 

RECENT HPROVEMEMS OR IKXYIFICATIONS TO MA- 
- fist top operation (duty factor 15.4 Z) 

- 2 et/e-beams (fast extraction) for DORIS 

- max. circulating currents (e-)up td 
a0 mA averaKe as compared td 30 mA 

- e'beams (slow extraction) for use id 
normal e--experimental areas 

- additional p’-acceleration capability 
expected for ,915 
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HwMCHNfElectron Svnchrotron PERSOW ,N CWiRGE Ubaldo Bizzarri 
IwsTITuTION 'L aboratori Naz.dl m MTA SUPPLIED BY 

14 11 

LOCATION Fr GATE Feby(Lary 1~374~ 

HISTORY AND STATUS 

CONSTRLKTION STARTED (date)-- 

FIRST BCAN OBTAINEO. OR GOAL (date) F-1959 
TOTAL COST OF FACILITY L 

FUNDED gVe 

TOTAL ACCELERATOR STAFF (na) 3 

ANNUAL OPERATING gUOGETA 

ACCELERATON PARAMETERS 

ACCELERATOR PERFCRMAMCE 

Nonnal Ndaimdm 
(or Goal) Achieved 

ENERGY (GeV) 1.1 
RESOLUTION AE/E ('I) 

REPET. RATE (pulre/rec) 20 

PULSE WIOTH 

DUTY FACTOR, macroscopic (X) 10 
INTERNAL BEAN (part/pulse) W-11 

phy~cd - (Mean) 
RING DIu(.~4; Tunnel sect.- 

kUGNET@&.f&; Rq. GA&..&&.: 

'WNUT~&Ap;rturr5.7x~~cn 

Injector system 

TYPE Microtron 
OUTPUT (,X)& at13.4 

BEAN EWITTANCE H: 8 
INJECTION PERIOD2usec. 

INFLECTOR TYPE Electrostatic 

(Part/reel 4+10. IO’ 
CURRENT (mA) 

"ON NEAN".&S OF SCHEDULED TIME / 

Sane Typkkl External and Secowhry Lknn 
I 

PARTICLE FLUX BEAN ARCA ENERGY AE/E 

(partlsec) (cm’ I WV1 (W 

Magnet System 
FOCUSING TYPE weak FIELD INDm 0. 61 

No. NAG. UNITS4Length (,a)&m - --- 

STRAIGHT SECT.4Total S.S. Length-am -L- 

FOCUSING ORDER 

BETATRON OSC. FREG. Y 

%tdbG, at mx "'1 0 - 7 FIELD. AT INJ. kG 

RISE TINE 73 rep: Flat-top tine 

NAG. WEIGNT (tons) Fe%. C"&z 

RESEARCH PROGFMM 

TOTAL EXPERIMENTAL AREA 

SEAI4 LINES TO~St,tb:: 

STATIONS SERVED AT SANE TINE1 

SPECTRONETERS- 

Inputs 

,LARIP,NIC No. 4 No. Cave,,.-- BUBBLE CHANBERS, in-hause~Urers a 1 

RF RANGE. 
10:9 

wnz TOTAL POWER INSTALLED FOR RE EARCH 
3 

2. 5 w 
ORBIT FREG. No. USER GROUPS: In-house- outside 7 
ENERGY GAIN - 4 TOTAL RESEARCH STAFF. in-house 18 outside44 

RADIATION LOSS max 25 keV/turn ANNUAL RESEARCH BUDGET. in-house 

RF POWER INPUT (kW) PEAKLMEAN SCHEDULED RESEARCH TINE, hours/week 141 
Other Rekvmt Pkramerers or Notkble katvu RECENT NIF'NOVEMENTS ORMDDNICATIDNS TOMACHN4G 

Publilhed Artkks DcrcrIbh; MacNine 

- Proc . 2nd UN Conf. Peaceful Uses Atomic Energy 

Geneva 1958, Paper 15/8/1374, UN, NEW York (1958) 

- Nuovo Cimento Suppl. 3, 324 (1959) 

- Nuovo Cimento Suppl. 24 (1962) 

- Lettere al Nuovo Cimento Vol. 1, l6, 820 (1969) 

- Frascati Reports (available on request) 
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I 

UARE OFIUEHIN~.~ GeV Ele 
INSTITUTION1nSt'for Nucl 

~O~P~RSON IN cuRGrb 
V* MTA SUPPLIED Gv K. Huke 

LOCATION Tanashi. Tokvo. Jaoan of TokyoMrE February 1974 

HISTORY AND STATUS ACCELERATCR PERFORMANCE 

CONSTRUCTION STARTED 

FIRST BEAM OBTAINED. OR GOAL fdrtr) 

TOTAL COST OF FACILITV 
FUNarasr Japanese Government 
TOTAL ACCELERATOR STAFF (nar) 14 
ANNUAL OPERATING BWGET 'L $ o.lM* 

*(salaries not included) 
ACCELERATOll PARAMETERS 

Phpkd DmMm (Mean) 

RING OIA4110*9 r,~' Tunnel .-, stct.2.8xm 

NAGNETw& Hag. Gap5.4k&cm 

"DONUT4.5 I 15~; Aperturc3.5x 11 cm 

Injactor Syam 

Norm1 Ndxlmm 
(or Goal) Achlevtd 

ENERGY (GaV) 

RESOLUTION AE/E (X) -s-+2- 

REPET. RATE (pUlse/sec) 22.5 2215 
PULSE WIDTH 

DUTV FACTOR. m~crorcopic (I) 2 6O 10 
INTERYL REAM (p.rt,pUls.);;~l" 2 4 at i'GeV 

(partlscc) 8 at 1 GeV 
CURRENT (II@.) 30 60 

REM EWITTANCE (nn-mrad) 

SCHEOULED OPERATION (hr/wk) -5-&T- 

"ON BEAM" 95 I OF SCHEDULED TIME 

TYPE Linac 
OUTPUT (mkx) lo! T&4 ,tinflector. 9 MeV 

Sms TyplcRl Extrnkl And kmndvy BPJ#W 

PARTICLE FLUX BEN4 AREA ENERGY AE/E 

BEAM EWITTANCE 8 m-mrad 

INJECTION PERIOD~psec. or 10 turn* 
d~";;fy) (cm'! (GcV) (S) 

e x 0.6x0.8 1 0.3 
INFLECTOR TYPE Electra-static plate and 

pulsed magnets for multi-turn. - - - - 
Mqnet Syitm 
FOCUSING TVPE AG y 1.14 brems exlOlO 2.2 - - -A 
NO. MG. UNITS -Length 8 (ea) 3.14 m - (at 3.1 radiator) m from 

STRAIGHT SECT. 8 Total 5.5. Length 9.60 ----- 
FOCUSING oRDERI/ 0, 112 D,F. 112 D, 172 0 SoftX-rav - - - 
RETATRON OSC. FREQ. uR% 2.25 uv Q 2.25 

FIELD, AT INJ.806. At k!dx 11 kG 

RISE TIHE2@"19 II&; Flat-top tim+ --- SIC 

WAG. WEIGUT (tons) Fe 53 ,cu 7.9 

POWER INPUT (Ml) PEAKatorad MEAN 0.402 
0.18 MJ 

Accakrrtbn Systm 

VARMONIC No. 16 NO. Csvitler,~ 

RF RANGE. Q 138 fixed ml 
ORBIT FREQ. 'L 8.6 
ENERGY GAIN peak 10 

RADIATION LOSS 64 (max) k&/turn 

RF POWER INPUT (kW) PEAK 2o MEAN4Q5 

other Rekran1 Prrameterr or Nouble hitwar 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 1000 Illa 

BEAR LINES TO 3 (two Y. OIla a & Vbtationr 

STATIONS SERVED AT SAME TIMEmax 

BEAn SEPARATORS nona SPECTROPIETERS~(~~.~~,~,~ tons) 

ON-LINE COMPUTERS WITH7 

RUBBLE CHAMBERS. in-ho"scL 

TOTAL POWER INSTALLED FOR RESEARCH 0.45 wd 

NO. USER GROUPS: 2 in-house- outside 5 
TOTAL RESEARCH STAFF, in-hourel6outside45 

ANNUAL RESEARCH BUDGET. (n-housc"u $ 0. Q'iM 

SCHEDULED RESEARCH TIME. hours/week 132 

RECENT IMPROVEMENTS OR MOMFlCATlONS 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. 

PuWshed ArtkkrDwccrlbn;HkcAkw 

1. H. Kumagai, et al., Japanese J. 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 rncHlnE~~d Electronn PERSON IN CHARGE Machine: Rune Alvinsson 
INSTlTUTlON Univ of Lund. Inst of Phys MTASuppLIEDBY Rune Alvinsson 
LOCATION LU&&%f&II WlTE Januq&Z, 1974 

HISTORY AND STATUS ACCELERATOR PERFORMANCE 

CONSTRUCTION STARTED (date) 1957 
FlRST BEAN OBTAINED, OR GOAL (drte) Dec. 1960 

TOTAL ~0s~ OF FACILITY s $ 1 M excl. buildings ENERGY (Gev) 

Nom!d I Naximm 
(or Goal) Achieved 

1.3 

FuNDED BY Swedish Atom. ResearchCouncil RESOLUTION AE/E (I) 
REPET. RATE (pulse/set) 12.5 TOTAL ACCELERATOR STAFF (no*)8 

ANNUAL OPERATING BUDGET '-b $ 30 000 fiid. 
salaries 

ACCELERATOR PARAMETERS 

PI,~SIC~I wnmslorn (Mean) 
RING Dd0.8.; Tunnel rect.- 

PULSE WIDTH 

DUTY FACTOR, ~croscopic (I) 

INTERNAL BEAM (part/pulse) 

(part/set) 

CURRENT (II&) 50 
BEAN EMITTANCE (km-nrad) 

120 
Sc,~",g# OP8EyION &'*:)oF S(-HEDULED UnE 

bmc TypIcal External and kcondwy DeMa 
PARTICLE FLUX BEAN AREA ENERGY AE/E 

brems~;ww (an') WV) (I) 

A--- 

lnpcra Systm 
TYPE Microtron 
OUTPUT (MAX) 75 mA 10 f+iev 
BEAM EWITTANCE Hb-. ZO:t vert. 50 mn-mrad 

INJECTION PERIOD5psec. pr&ttuF"S 

INFLECTOR TYPE Electrostatic 
F*gnct System 

FOCUSING TYPE AG 
16 NO. NAG. UNITS- Length (ea) 1.4 

16 Total S.S. LengthL: STRAIGHT SECT.- 

FOCUSING ORDER FOFDOD 

MAG. WEIGHT (tons) FeL. C"11.2 

POWER INPUT (NW) PEAK HEAN0.185 

No. Cavities 2 
RF RANGE. 399.10 MHZ 

ORBIT FREQ. 8.87 MHz 
ENERGY GAIN max. 

RADIATION LOSS k&'/turn 

RF POWER INPUT (LW) 

Other Rekrrnt Parameters or NotaMe Peatvek 

svnchr. litit - - 
--- 
--- 

----- 
--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 300 mz 
BEAn LINES TO Statlonr 

STATIONS SERVED AT SANE TIME L 

BEAN SEPARATORS SPECTROMETERS 

ON-LINE COMPUTERS WITH 2x1.6 bit 
Y--s-- 

w es 

BUBBLE CHAMBERS. in-house 1userr'- 

TOTAL POWER INSTALLED FOR RESEARCHn-8fB+ 

No. USER GROUPS: in-house outside 3 
TOTAL RESEARCH STAFF, in-house Aoutsidc 

ANNUAL RESEARCH BUDGET. in-house $ ?q -1. Salaries 

SCHEDULED RESEARCH TIME. ho&week 112 

RECENT IMPROVEMENTS OR MOLWCATIONS TO MACHINE 

PublIshed Artkkr Dercrlbin(( Machhe 

Wernholm, O., Arkiv fijr Fysik 37, 527 (1964) 
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NANE OF MACHINE NINA 
I,,STIT"TI‘,,, DARESBURY LABORATORY 

PERSON IN CHARGE PROFESSOR A. ASHMORE 

LOCATIoN DARESBURY, WARRINGTON, U.K. 
DATA SUPPLIED BY D. J. THOm’SON 
DATE 21ST JANUARY, 1974 

HISTORY AND STATUS ACCELERATOR PERFORMANCE 

CONSTRUCTION STARTEO (date) NOVEMBER, 1963 
Nornml Maximum 

FIRST BEAN OBTAINED, OR GOAL (date) 2nd DECEMBER 1966 (or Goal) Achieved 

ENERGY (GeV) 1.0 to 5 0 5.2 -d TOTAL COST OF FACILITYm.l@ 

FUNDED BvSCI~CE. msm 

TOTAL ACCELERATOR STAFF fnc+Q.CUin~a) 
ANNUAL OPERATING BUDGE,- -- --- 

ACCELERATOR PARAMETERS 

RESOLUTION AE/E (%) 

REPET. RATE (pulre/sec) .--El - 
PULSE WIDTH msec 2 3 msec 
DUTY FACTOR, macroscopic (I) 7 11 
INTERNAL BEAN (part/pulse) 8.10'" 2.4.10i1 

(part/set) 4.101" 

CURRENT (X&I 18 -%P13 

BEAM EMITTANCE (Rm-mrad) 

SCHEDULED OPERATION (hr/wk) 168-k 5 wks in 7 

PhyskaI Mmemlonl (Mean) 
RING DIAK-ZI1.; Tunnel &.6.7&m 

NAGNETrm; Hag. Gap 

"00NUT17 * 3 5.4.; Aperture ;: *; 
lITEfT3 

:+4$:: 
. . 

hlpctor syrca 

TYPE IRIS LO- 
OUTPUT (max)A at&w- 

BEAN ENITTANCE 3'.2 mm-mrad - -_ -- 

"ON BEAM" 82 x OF sctiEouLE0 T?t4L for research 
Sane Typrcrl Extarul knd Secondwy &Rms 

PARTICLE FLUX BEAN AREA ENERGY AE/E 

INJECTION PERlODO.psec, pr turns 

INFLECTOR TYPE PULSED MAGNE:IC 

l%gmt System 

FOCUSING TYPE AG 

NO. NAG. UNITS -Length (Pa) 3.2625 m 40 
STRAIGHT SECT.aT,t,l 5.5. Length 90 a 

FOCUSING ORDER 1.0 ITI FOD% 

::;::T";:;.FP@ "' G, at max 

5.21 uv 5.26 
7.45* 

RISE TIME %Is% Flat-top time - s:f 

MAG. WEIGHT (tons) Fe 360 , Cu 40 
POWER INPUT (MW) PEAK - MEAN O-95 

Acccleratlon System 

HARMONIC No. 300 
RF RANGE. 

No. Caviti&bsBS 5 HHr 

ORBIT FREQ. 1.36 M& 

ENERGY GAIN 470 (max.1 keV/tm 
RADIATION LOSS "O" keV/turn 

RF PDWER INPUT (kW) PEAK 480 k&XI .150 

;iJ?E& ---- 3.1011 l.o0&59- - 
Photon --TV- 1.0 0X%X5- 

Twmhrotron radiatioXms= 0.94 8*) -- 
RESEARCH PROUIAM** 

TOTAL EXPERIMENTAL AREA 3000 m2 
BEAM LINES TO-St be-stations 
STATIONS SERVED AT SAME TIME-? (inc. test beam) 
BEAN SEPARATORS-SPECTRONETERS 5 

ON-LINE COMPUTERS- 6 *m 
BUBBLE CHAMBERS. in-house-&Users' - 

TOTAL POWER INSTALLED FOR RESEARCH 15 

No. USER GROUPS: in-house~putside h 

TOTAL RESEARCH STAFF, in-hpusd~~putside 88 
ANNUAL RESEARCH BUDGET. in-house E2.2 M 

SCHEDULED RESEARCH TIME, hours@vear 5900 ti 1973 
00 in 1974 

RECENT IMPROVEMENTS OR MOOlFlCATlONS TO MACHINE 

Published Arrkles r)e.crlbInR Ma&w 

A.W. MERRISON, CONTEMPORARY PBYS. 8, 4 (1967), p.373 
DNPL Reports l-6 and Annual Reports 

* Refers to 5.0 GeV 

** Excluding Synchrotron Radiation Facility 
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Cornell 12 GeV 

WI(EOF(UCHIWE Electron Synchrotron PERSON IN CHARGE Maury Tigner 
INSTITUTION Cornell University DATA SUPPLIED BY M. Tiqner 
LOCATION Ithaca, N.Y. DATE January, 19/4 

HISTORY AND STATUS ACCELERATOR PERFOIMANCE 

CONSTRUCTION STARTED (date) April, 1965 Normal Naximdm 

TOTAL ACCELERATOR STAFF (pa, 43 
ANNUAL OPERATING BUGGET $1 M 

REPET. P.ATE (pulse/set) 

PULSE WIDTH 

ACCELERATOR PARAMETERS 

Inpcta syspm 
,,,,Varian S-Band TW Linac 
OUTPUT (,x)w at 150 MeV 
BEAM EMITTANCE . IO inn-mrad 

INJECTION PERIOD2'psec. OF 5 1 t"r"S 
INFLECTOR TYPE Pulsed Maqnetic 

Maplet System FOCUSING TYPE Alternating Gradient 
No. NAG. UNITS lg2 Length (ea) - 3.4 m 
STRAIGHT SECT.A Total S.S. Length 4u 

FOCUSING ORDER FDDF 
m 

--- 

---- 

BETATRON OSC: FRED. "H 

FIELD. AT INJ. 

POWER INPUT (NW) PEAK 

^,;;;z; sy't*r800 6 
RF RANGE. ' fixed 

No. Cavities 

ORBIT FREP. 

ENERGY GAIN~ MeV!tur 
RADIATION LOSS 1 -8' 

RF POYER INPUT (LW) PEAK- 

--- 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA-M' 

BEAM LINES TO-Stltlpnr 

STATIONS SERVED AT SAME TIME3 

BEAM SEPARATORS - SPECTROMETERS- 

ON-LINE CDNPUTERS WITH 2 Inputs 

BUBBLE CHAMBERS, in-house~Users' none 
TOTAL POWER INSTALLED FOR RESEARCH-M( 

NO. USER GROUPS: in-house 4 outside4 

TOTAL RESEARCH STAFF, in-house LoutsideA 

ANNUAL RESEARCH BUDGET. in-house 1.8 M 

SCHEDULED RESEARCH TIME, hours/week- 

Other Rekvanr Parrmcterr or Not&& Futures RECENT IMPMOVEMGNTS OR MODIFICATIONS TO MACHINE 

DUTY FACTOR. macroscopic (I) 

INTERNAL BEAM (part/pulse) 

(part/w) 

CURRENT (mA) 7 '2 

BEAM EMITTANCE (nm-mrad) 

SCHEDULED OPERATION (hr/wk) 144 144 

"ON BEAM"&% OF SCHEDULED TTME 

Some Typ(Fai Extrrul and Secondary Beams 

PARTICLE FLUX BEAW AREA ENERGY AEIE 

-- -- 

----- 

PblMHed Artkkr Dercribh; tlxhlm 
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Linear Accelerator NAME OF MACHINE--- _.--_ 

INSTITUTION&&. Accelerateur Lineaire f PERSON IN CHARGEP. 

DATA SUPPLIED BY P. -T 

LOCATION DATE Fehrnaro 197/a 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) 1956 
FIRST BEAM OBTAINED, OR GOAL (date) 1959 
TOTAL COST OF FACILITY 

108 F fr 
. . 

FUNDED BYNational+V nf p&"&ion 

TOTAL ACCELERATOR STAFF (now) 50 
ANNUAL OPERATING BUDGET 1 .5 x IO6 F 

ACCELERATOR PARAMTERS 

PhysIcal M-l 

ACCELERATOR LENGTH 360m. DIAM. 

TUNNEL SIZE (LxHxW) ma 

hjectk+l system 

ACCELERATOR PERFORMANCE 
Nomml Maximum 

(or Gwl) Achieved 

akctrms 

ENERGY (GeV) 2.3 2.1 
ENERGY GAIN (MeV/m) '0 lo 

RESOLUTION AE/E (I) 

REPET. RATE (pulsc/rcc) 

PULSE WIDTH (p.9) 
Qy$yg$ 

DUTV FACTOR. nacroscopic (!A) 14 

BEAM CURRENT (,,A) 7.5 
BEAM ENITTANCE (nn-mrsd) 

poli*- AC0 DC1 

TYPE El-r 
ENERGY (GeV) 

CUTPUT l"oo 
LNERGY GAIN (kV/m) 

^T, 
d ATsUs)M9bD~UTI~~ AE/E (x) L L 

BEAM EMITTANCE 5 mn-mrad 

INJECTION PER10Dti~s -RF CYCICS 

Accekratbn Sytran 

NO. SECTIONS~l,,gth (ea) 

YAVE TYPE TM-01 FILLING TINE 

SHUNT IMPEDANCE (MO/cm) 0.15 
n 97 I- 

s? ml 

IRIS SPACING (cm) 7.5 

a 10.150 and 11.800 
POWER UNITS, No.~TYPE~2--.- 

PWER RATING (NW/"nit)~ 

FEED SPACING (m) 6 

RF POYER DEMAND (My) PEAK -MEAN- 

DUTY FACTOR, ~acrpscopic (I) 

BEAM CURRENT (,,A) 
25g7* 

BEAM EMITTANCE (nm-mrad) 6TII.hn 

Sam Typical Extrml md kcondwy &arm 

PARTICLE FLUX BEAM AREA 

(pswrec) (cm'1 

e 
e+ 

-- 

ENERGY AE/E 

&VI VI 

-- 

J-8-1 

-- 

u -Z.-(ACO) 
-- 
-- 

RESEARCHPMOGRAM (LiIICLc only) 

Fc.cvlhB System 
TOTAL EXPERIMENTAL AREA Ln' doublets and triplets 

DUAORUPOLES, No.msetSSPACING 6 tn ?'R m EAM LINES TO 5 Stctlons 

GRADIENTS 11 Tm STATIONS SERVED AT SAME TIME- 

BEAN SEPARATORS o 
Orher Rckvant PPrunotcrs M Not&k FcPtwes 

SPECTRCNETERS- 

ON-LINE CCMPUTERS WITH~Inputs 

e + e+ converter after 

16 sections e.g. = 1.0 GeV 

BUBBLE CHAMBERS, in-house-outside- 

TOTAL POWER INSTALLED FOR RESEARCH ml 

No. USER GROUPS. In-house-outride 

TOTAL RESEARCH STAFF, in-housc~odtrldc~ 

ANNUAL RESEARCH BUDGET, In-house 

SCHEDULED RESEARCH TIME, hours/week 

Onde Electrique (juillet 1969) - Linac beams are not directly used for physics 
experiments any more, but only for injection 
in storage rings : AGO in 74, DC1 and AC0 in 75. 

- The last experimental remaining room can 
handle a 500 MeV e- or ec beam. 

* Universite PARIS-SUD 
Dependent on I.N.Z;P.3 (Institut National de Physique Nucleaire et de Physique des 

Particules). 
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YP(E OF lnrcHlnELinear Accelerator PERS,,N ,N CHARGE Professor R. Hofstadtty 
,NSTI,U;ION Hish Enersv Physics Lab. 
LOCIiTl,,N Stanford Universitv 

DATA SUPPLIED BY PrnfPww M R Y~avan 
DATE March 1974 

3 bmfora , LaliT . Y43m 
HISTORY AND STATUS ACCELERATOR PERFORMANCE 

1949 Normal Maximum 
CONSTRUCTION STARTED (date) Achieved 

FIRST BEA" OBTAINED. OR GOAL ,date,1g53 280 
I 

(or Goal) 

7 n 

TOTAL ACCELERATOR STAFF (now) See Note A 

ANNUAL OPERATING BUDGET See Note A 

ACCELERATOR PARAMETERS 

TUNNEL SIZE (LxHxY) 150 m (variable H,!&' 

~~mSytitl"xide cathode gun 
OUTPUT 3oo mA AT 80 keV MV 

BEAM EMITTANCE nnrmrad 

INJECTION PERIOO~us RF cycles 

:::%T:SSyum length (ea) 3*om 

FIELO "ODE-FREQUENCY38FiF;IBiX 

GROUP VELOCITYa%; Phase W.-c 

YAVE TYPEm 01 FILLING TIME 0.83,sec 

SHUNT IMPEDANCE (W/cm)560 

POWER UNITS. No. ~~TYPE-K&.%~~.C 

POWER RATING (W/unit)21) 

FEED SPACING (m) ? 

RF PWER DEWAND (W) PEAK600MEANL 

F=*6 Sr~- 4 airs 
QUADRUPOLES, No.1, SPACING variable 
GRADIENTS Plus maanettic leaks 

ENERGY (GeV) 

ENERGY GAIN (iieV/m) 

RESOLUTION AE/E (X) 

REPET. P.ATE (pulse/w) 

PULSE UIOTH 

DUTY FACTOR. macroscopic (X) 

BEAN CURRENT (,,A) 

BEAM EHITTANCE (nm-mrad) 

w*- 
ENERGY (GeV) 1 
tNERGY GAIN (W/m) 

RESOLUTION BE/E (I) 

REPET. RATE (pulselsec) i-o- 

PULSE YIOTH Eizici -2 
DUTY FACTOR, macroscopic (I) 

BEAM CURRENT (PA) 
wfj)-3 

BEAM EPIITTANCE (m-mrad) 

Same Typical Exwmal &I Secandwy Bum 

PARTICLE FLUX BEAM AREA ENERGY AEIE 

jpar;se$j3 cr.;: z L ~; 

Depends on radi&tioni&oess Y 
-- 

-- -- 
---- 
RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA 
1760 mf 

BEAM LINES TO 5 stations 

STATIONS SERVED AT SAME TIME 

BEAM SEPAFLATORS~SPECTR'METERS~ 

ON-LINE CCMPUTERS UITH~IRPutS 

Note A: Mark III in pr---- -s - 
^._I. -L-CI --_I 

B BBLE CHAMBERS. in-house=outside 
I "LE33 "I phasid 

our;; sl;dTT ana operating budget 
TAL POUER INSTALLED FOR RESEARCHES 

minimal. NO. USER GROUPS, in-house-outslde 

TOTAL RESEARCH STAFF, in-house-outside- See Note A 

"1969 - present - NSF 
ANNUAL RESEARCH BUDGET. in-house 

SCHEDULED RESEARCH TIME. hours/week 

1. General Description: M. Chodorow 
et al., 
(1955). 

Rev. Sci. Instr. 26, 134 
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Superconducting Mark III 

NAME OF NACHINE Elef?xwI 1 1n.w PERSON IN CHARGE- R. yf%wi~n, !&ing Director 
ah Fnerav Pby.sics u 

S 
DATA SUPPLIED BY- 

tanford,Ca 9430!&ATE M-74 

WISTORY AND STATUS 

CONSTRUCTION STARTED (date) 1969 
FIRST BEAM OBTAINED, OR GOAL (da e 

$i 

1976 
TOTAL COST OF FACILITY 

FUNDED BY ON: t NSF 
TOTAL ACCELERATOR STAFF (now) 57 

$ 1 M+ 
l?i<Q&Q& 

ANNUAL OPERATING BUOGET 

ACCELERATOR PARAPETERS 

Physkal Dlmmsl.mY 

ACCELERATOR LENGTH 15' n,. DIAM.oewar go m 

TUNNEL SIZE (LxH=W)180+ 

In~Ctron sysmll 
TYPE Superconductina Bunchw & Prp- 
O"TP"T~I%~&..~V 

BEA" EMI%iN~E,~E;lr-n-nrad 

INJECTION PERIOO~w RF cycles 

Accekrrrion Sy rem 
s NO. SECTIONS- 

FIELD WOE ,l- l2 

length (ea) 6 m 

FREQUENCY+NH: 

GROUP "ELOCITYLc; Phase Vel. 

"AVE TYPE,TM-O1~FILLlNG TINE "XC 

SHUNT IMPEDANCE (m/cm) 

ATTENUATION (Nplm) 

IRIS. aperture- cm. thickness inn 

IRIS SPACING (cm) 

Q II-I'"- 1n" 
POWER UNITS. No.8TYPEatrnn 

POWER RATING (PN/unit)O-nlFi 

FEED SPACING (ml- 

RF POYER DENAND (NU) PEAK . MEAN= 

FocurinS System 

QUADRUPOLES, NO.-. SPACING 

other ~ekvant Pwumterr or Not&k Features 

Operating temperature = 1.85'K 

ACCELERATOR PERFORMANCE 
Normal Rximum 

(or Goal) Achieved 

duvons 

ENERGY (GCV) 

ENERGY GAIN (NeV/m) 

RESOLUTION AE/E (X) 

REPET. RATE (pulse/set) 

PULSE YIOTH 

DUTY FACTOR, macroscopic (X) 

BEAM CURRENT (,!A) 

BEAM EMITTANCE (nn-mrad) 

0.7 - 2 
12.3---- 

n n1 

100 

%i 

prm-- 
ENERGY (GeV) 

tNERGY GAIN (HeV/n) 

RESOLUTION AEIE (I) 

REPET. RATE (pulse/w) 

PULSE YIDTH 

DUTY FACTOR, mxroscopic (X) 

BEAM CURRENT (uA) 

BEAM EMITTANCE (mn-mrad) 

Some Typical ExrernJ and Secondary tinw 

PARTICLE FLUX BEAM AREA ENERGY AEIE 

-- 

-- 

-..-m 

----- 

---- 

RESEARCH PROCRAM 

TOTAL EXPERIMENTAL AREA 
3000 m' 

BEAM LINES TO 5 stations 

STATIONS SERVED AT SAME TIME 1 
BEAN SEPARATORS SPECTRONETERS ' 

ON-LINE CMlPUTERS UITH Inputs 

BUBBLE CHAMBERS. in-house-outside 

TOTAL POWER INSTALLED FOR RESEARCH 6 Mu 
No. USER GROUPS, in-hause- outside 

TOTAL RESEARCH STAFF, in-house-outside- 

ANNUAL RESEARCH BUOGET, in-house 

SCHEDULE0 RESEARCH TINE. hours/week 

Recap 01 Plm'd Modfkdo"‘ to l't.bdhc 

Suelzle, L. R., IEEE Trans., June 1971, 
to be published. 
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NAnEOFWICH,NE Accelerator Center 

PERSON IN CHARGEJ.K.H.PanOfSb 

JNST~TUT~ON Stanford Universitv DATA SUPPLIED BY R. B. Neal 

LOCATIONStanford. DATE9 

s 

WISTORY AND STATUS 

CONSTRUCTION STARTED (date) 1962 
FIRST BEAM OBTAINED, OR G L ( ate) 

TOTAL COST OF FACILITY %l'M a' 21' 1966 

FUNDED B"- 

TOTAL ACCELERATOR STAFF (nou) -lo93 
ANNUAL OPERATING BUDGET m 75: $28.65 M 

ACCELERATOR PERFORMANCE 
NWTlal Nuimum 

(or Goal) Achieved 

ACCELERATOR PARAPVETERS 

physkal Mmenrlora 

ACCELERATOR LENGTH 3050 mr D1AM.a 

TUNNEL SIZE (LxHxU) 3350x7.05x1.35 ma 

*I- TYPE 2.7 Syrtem lnac with two off-axis guns. 
OUTPUTIOO wakti AT-AMNV 

BEAM EHITTANCE 1.2n m-nrad 

INJECTION PERIOD&us +ooo RF cycles 

": 

SHUNT IMPEDANCE (Nnicm) 

"SK 

0.57 Np/section 

IRIS SPACING (cm) 3 3 ArTA 

ekcrrm 

ENERGY (GcV) 20 22.28 
ENERGY GAIN (NeV/m) 6.57.5 

RESOLUTION AElE (X) 0.5-1.i 

REPET. RATE (pulse/ret) L?C;n 
PULSE WIDTH 

OUT" FACTOR, nacroscopic (X) 

BEAM CURRENT (PA) 

BEAM ERITTANCE (mn-mrad) 

poskrau 

ENERGY (GeV) 

tNERGY GAIN (HcVlm) 

RESOLUTION AE/E (X) 

REPET. RATE (pulrelsec) 18: -%- 

PULSE WIDTH 

DUTY FACTOR. macroscopic (X) @-- e 

BEAM CURRENT (PA) 

BEAM EMITTANCE (mn-mrad) .ln 

Some Typical External Ain) Secondary Beams 
PARTICLE FLUX BEAM AREA 

VP-ems. 
IPay ec) o. ypm2 

7 76 pulse- 
k yC!ogerent 19 e40.15cmc 

ENERGY AE/E 

(GeV) (%) 

Lb2Q 7-13 -c$-izax. 

a 13, ““” 
POWER UNITS, No.44 2 TYPE Klystron 
POWER RATING (W/unit) 20-10 Mw 
FEE0 SPACING (m)A 

e ~~~~~~R~~~~~~'~~~~'~~~ ++nn* m?C' 

P'JADR'JPOL&, N; ing 
BEAN LINES TO lo emerimenta1 statrons 

STATIONS SERVED AT SAME TIME 

BEAM SEPARATORS 4 SPECTROMETERS- 

ON-LINE COMPUTERS WITH 9 
/ o/ 

iiputs 

BUBBLE CHAMBERS, in-house-~--outside 

TOTAL POUER INSTALLED FOR 

No. USER GROUPS, in-houst- 

TOTAL RESEARCH STAFF, in-house 

ANNUAL RESEARCH BUDGET, 

SCHEDULED RESEARCH TINE, hours/week 

Oh, Rtkrpnt Pqamererr M 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 ti at 20 G~V, 1.6 psec. 

PllbRJKd Artkkr DercrkkB P*cAke 

R.B.Neal (Editor),"The Stanford Two- 
Mile Accelerator;' 
1968. 

I(fcmc or Awkd ModIfKatkm to PkdNne 

"SLED: A Method of Doubling S&AC's Energy, 11 

R.H.Miller, et al, 
Upgrading th&'SIAC 
Proceedings of the 
erator Conference, 

W.A.Benjamin, Inc. Z*D*Farkas~ et al.,paper to be presented at IXth 
A/ 3 focused magnetic spectrome Internatiohal Conference on i!$i@s,~r~r&cc~embers 

"Recent Ideas on 1 under construction, 2 solenoid spect.(l in 
Accelerator," p. 604, SPEAR.) 
1971 Particle Accel- 5/ 1 streamer chamber operating 
Chicago, Illinois. z/ 1 rapid cycle bubble chamber and l-40" conven- 

tional chamber. 
11 vg/c= 0.0204 to 0.0065 7/ Plus 12 theoreticians 

g 3x109 "9. E/ During running time, 1-6 beams may be used 
simultaneously (interlaced) 

J/ Time of Flight 
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NAME OF MACHINE LAMPF PERSON IN CHARGE T.oul~ Rosen 

INSTITUTIONL~~S Scientific Lab. DATA SUPPLIED BY Edward A. Knann 
LOCATION T.nn Al;lmns. ITsA DATE January 21. 1974 

HISTORY AND STATUS ACCELERATOR PERFORMANCE 

CONSTRUCTION STARTED (date) October 1968 NOrrUl l4axiim.m 

FIRST BEAM OBTAINED. OR GOAL (date 
TOTAL COST OF FACILIT"e 

(or Goal) Achieved 

ENERGY (GeV) 

. 
FUNDED GYU.S.zy r- 

.on ENERGY GAIN (MeV/m) WlF . . 

_^ 
TOTAL ACCELERATOR STAFF (now)/U 

ANNUAL OPERATING BUDGETS 

RESOLUTION bE/E (I) 

REPET. RATE (pulsc/rec) 

PULSE YIDTH jODusec 500sec 

DUTY FACTOR, m~crascopic (Z) 

INTERNAL BEAM (part/pulse) 5h -dYiol3 

(pawsec) 
(j-533 -- 

CURRENT (,,A) 1000' 30uA 
BEAN EHITTANCE (rmn-mrad) 

-- 

SCHEDULED OPERATION (hr/wk) &53X- 

"ON BEAM" 65% X OF SCHEDULED TIME 

Scene TypicNlExcem~l~ndSectiy Beams 

PARTICLE FLUX BEAM AREA ENERGY AE/E 

+ (Part&c) (c+l WV) 1%) 

ACCELERATOR PARAMETERS 

Phyrical Dmcmlom 

ACCELERATOR LENGTH 795m. DIM. 

TUNNEL SIZE (LxHxU) 00X4X4 m' 

kljectlon system 
ION SOURCE Duoulasmatron 
OUTPUT 48 mA EHlTlANCEtikWmrNd 

INJECTOR TYPECOr.krT-Oft wal ton (3) 

OUTPUT 48 d ENITTANCE -1.5 nwmrsd 

BUNCHER #1 (4kV. 7m). Bun&x #2 (l&V, 

Accekrrdon System 

TYPE LINAC 
BEAM ENERGY MeV 
TOTAL LENGTH (m) 
ENERGY GAIN (Mevlm) 

RF FREQ. (MHz) 

FIELD MODE 3 
Q (x 10 > 
EQUIL. PHASE co> 

SHUNT IHPEO. @WIN) 

FILLING TIME @SeC) 

No. TANKS 

TANK OIAM. (cm) 

No. DRIFT TUBES _ . 

Drift tube Sid- 
100 800 

n -- L777 V), 5x10/--- _91- z 
TT- and ~.r- beams at reduced intensities. 

RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA-' 

BEAM LINES LSTATIONS- 

STATIONS SERVED AT SAME TIME 

BEAM SEPARATORS 1 SPECTROMETERS2 

ON-LINE COMPUTERS UITH~INPUTS~ 

BUBBLE CHAMBERS. in-house ~outside~ 

TOTAL POWER INSTALLED FOR RESEARCH-MY 

No. USER GROUPS: in-houre~nutside~ 

TOTAL RESEARCH STAFF, in-house &utsldeL 

ANNUAL RESEARCH BUDGET. in-house spM 

SCHEDULED RESEARCH TIME. hourslucek~ 

TM010 TM010 
60-75 18-25 

36 w-l 

*%- 
;65 -- 

DRIFT TUBE LENGTH (CID) 4.9-17 -- 

DRIFT TUBE OIAH. (CID) 

GAP/CELL LENGTH RATIO 

IRIS THICKNESS -- -- 

IRIS SPACING 

APERTURiCII1) --4 G3.0 
No. QUADS 

GRADIENT (kG/cm) 
*2 Wlets 

NO. RF POWER UNITS '4' 

POUER INPUT, PEAK (NH) -7.35 

MEAN (NH) 0.258 0.090 

Other ~ekrant Parameters w Notrbk Features 
Simultaneous acceleration of + and - 
proton beams to full energy and at 
full duty. Intensities of H- beam 
restricted to 100 uA average current. 
Negative polarized proton source in 
preparation. 

Emittance quoted as (Area * By) 

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. 7, 
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. 
Sot. of Am. Conf., Philadelphia, PA (Oct. 1970) 
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lNJF.CTOR FOR s AT:i?*?" . I d 

INSTITUTION ;;E;;* 

LWTION v - France 

PARAMETERS PER- 

::::fzE. 47,; No. TANKS 1 
NOrrVl krimm 

(or GoAl) Axhievcd 

TANK DlAM.2 -m; NO. DRIFT TUBES 5 OUTPUT ENERGY (ICCV) 

DRlFTTUBELENGTHS 4.57 to ?Q;7? f’m ENERGY SPREAD AE/E (I) 

DRIFT TUBE DIAPIEIERS I4 to 15 cm 
--z 

GAP,CELLLENGT" o,26 'to o*72 

CURRENT (WA) ---=L-JQ-- 

APERTURE '. 7' cm to I.9 25 cm 
BEIW EWIANCE (nm-mrad) no?wd-- 

~pEsQJ'ce Duoplasmatron 

Ocher Pwumtas or Noubk kmwer 

- performance maximum of preinjectoi 
120 mA at 1.1 MeV 

OUTPUT h n n~i at-.keV 

BEAM EnlTTANCE (mn-mrad)fl+ normalised - acceleration of deuterons 7 mA at 10 MeV 
- acceleration of o 2 mA at 19.4 

zrwPressurized Cockroft - Walton 
OUTPUT 50 m4 at 750 keV 

BEAM EMITTANCE (nm-mrad) o .Sn norma1iti 
Proceedings of 1968 proton linear accele- 
rator "Brookhaven" 

BUlX’k 

TYPi Double cavity (harmonic) 
I POTfNTIAL~XV. DRIFT LENGTH 84 cm 

:;;:$a$;;F,,d mode ~~010 ,a0.000 
EO,,IL. PHA&&.%t'o.. Accel. rate 1 ga4 M&% 

OUT" FACTOR$&P"IIO length+"= 

SHUNT RESIST.~!Wm. Filling time 00 ilsec 

RF POUER INPUT (kb!) PEAK 2 ?Iw ,,m,, 3 k!q 

Focushg System 

NO. QUADS-%!--TYPEmaanet&% ++ -- 

GRADIENTS+tto~~kG/~~ 

OTHER 

The aev Saturne injector 

Status on the 20 MeV Linac - JM. Lefsbvre 
- M. Promi 

Status on the 750 KeV prein.jector 
- J. Faure 

Proceedings of 1973 protons linar accele- 
rator conference 

Deuterons acceleration with the Saturne 
linac 

Saturne linac three years operation report 

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

- debuncher cavity 
drift length 9,50 m 
phase variation 160" in 600 us 
peak power 55 kW potential 230 kV 
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lNJECTOR FOR 10 GeV Proton Synchrotron IN OPERATION SINCE 
,NSTITUTION Nat.Lab.for High Energy Phys. oATA SUPPLIED 8y T. Nishikawa 
LOCATION Tsukuba, Japan DATE March, 1974 

PARAMETERS PERFCWlANCE 

PhyskJ - 
TOTAL LENGTHurn; No. TANKS- 

TANK D1AM.p . 94 m' No. DRIFT TUBES go 

DRIFT TUBE LENGTHS 4.8 - 20.6 cm 
DRIFT TUBE OIAHETERS 18 cm 
GAP/CELL LENGTH II5 w II3 

APERTURE&cm to2.5dm 

Ham1 waximm 
(or Goal) Achieved 

OUTPUT ENERGY (MeV) 

ENERGY SPREAD AE/E (I) 
* 

CURRENT (~4) (100) 

BEAM ENITTANCE (nwmrsd) fwrm)] 

other PIrMCrCrr or Not&k hrtwms 

ION source 
TYPE Mofidified Duoplasmatron 
OUTPUT 300 mAat 750 keV 

BEAM EMITTANCE (rm-mrsd) 5T (norm) 

!$,,, Open type Cockcroft-Walton 
OUTPUT~~~WA ate 

BEAN EMITTANCE (nn-mrad) 

Buncher 

TYPE Single 
10 POTENTIAL-kV. DRIFT LENGTH 100 cm 

Accekratim System 
RF FREQ.~MHz, Field mode 

EQuIL. PHASEAdeg., Accel. rate 

DUTY FACTOR0.5 %, Pulse length~usec 

SHUNT RESIST."7l)MC/m. Fi;t"; ti"W~USeC 

RF POUER INPUT (kY) PEAK MEAN15 

TYPEw@ER- 

GRADIENTS 11 toI*kG/cm 

OTHER 
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INJECTOR FOR IiIKFlOD IN OPERATION SINCE August 1961 

INSTITUTION Rutherford Laboratory DATA SUPPLIED BY DA Gray 
LOCATION Cbilton, Mdcot, Berks., UK DATE January 1974 

PARAMETERS 

Physical Mmenslo"s 
TOTAL LENGTH 13’45 m; NO. TANKS 1 

TANK DIAM. pm; No. DRIFT TUBES 48+ * = i 1.69 
DRIFT TUBE LENGTHS 8.05 t0 32.0 cm 

DRIFT TUBE DIAMETERS 28.15 

GAP/CELL LENGTH 0.194 

APERTURE 2.1 cm to 4.9 cm 

bn source 
TYPE RF, Thonemam-Harrison type 

OUTPUT 120 d at 24 keV 

BEAM EHITTANCE (mn-mrad) zn for 50 mA at 15 kV 

hqector 

TYPE Convertlonal, low gradient column 

OUTPUT '*' mA at 600 keV 

BEAM EHITTANCE (mn-mrad) 73n for looss Of 44 * 

Bunchcr 
TYPE Single gap. Re-entrant 

POTENTIAL-kV, DRIFT LENGTH 23 1.44 m 

PERFORMANCE 

OUTPUT ENERGY (MeV) 

ENERGY SPREAD BE/E ('I) 

Norms1 l4axinP.m 
(or Goal) Achieved 

14.9 
0.67 

CURRENT (mA) 18 45 
BEAM EMITTANCE (mn-mrad) 50 

Other Parameters or Not&k Features 

&im.c is a cavity inside-s separate VBCUlm tank. 
RF s stem operates as a self oscillator. 
Nult I pactor in linac overcome by carbon blank on 

drift tube faces. 
Ramped debuncher giving energy shift during Injection 

into rimrod. 

Nlmrcd - A 7 GeV Proton S chrotron (Part I) 
Ruth. Lab. Report NIRL/R 44 (1965). 7 

RF FREU.~MHz, Field rode E-010 p 80.000 

EDUIL. PHASE?Odeg.. Accel. rate 1.06 b!dh 

DUTY FACTOR0.5%, Pulse length 25M) wet max 

SHUNT RESIST.~MG/m. Filling time 400 llSeC to stabilisation 

RF POWER INPUT (kU) PEAK l',o" MEAN 6.5 

Focusing System 

No. DUAL% 48 TYPE DC ORDER + - + - 

GRADIENTS 3.70 tli 0.64 kG/cm 

It IS planned to replace this Injector by a 70 MeV injector in 1975. (See separate data sheet). 



INJECTOR FOR- NIMROD (7 GeV P.S.) IN OPERATION SINCE Under construction, COmpletiOn due 1975 
INSTITUTION Rutherford Laboratory UATA SUPPLIED BY B D West 

LOCATION Chilton, Mdcot, 5Mtd.r UK DATE January 1974 
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PARAMETERS PERKmHAANCE 

Physkd Dlmemkm 
TOTAL LENGTH 43-e m; No. TANKS 4 

TANK DIA,,.~; No. DRIFT TUBES 144 + 2 halves 

URlFT TUBE LENGTHS O-O45 - Q*341 m 
DRIFT TUBE DIAMETERS 'a'6 - '.'I3 m 

GAP/CELL LENGTH 0.21 - 0.37 
APERTURE 2.00 cm to '3.81 - 2.50 cnl 

Normal MXimm 
(or Goal) Achieved 

OUTPUT ENERGY (IreV) 70.4 - 

ENERGY SPREAD AE/E (X) 

CURRENT (MA) z- 

BEAN EMITTANCE (nn-mrad) A 

odw Plrlmrcrl or Not&k Feawrcl 

Ion source Ion source 
TYPE TYPE mp1asmatron mp1asmatron 

OUTPUT 2oo OUTPUT 2oo uL4 at uL4 at 42 42 

EXAM EMITTANCE (nn-mrad) EXAM EMITTANCE (nn-mrad) - O.9 a/By - O.9 a/By 

keV keV 

Injector 
TYPE Cockcroft-Valton 

OUTPUT 200 m4 at 665 keV 

Tanks 2 and 3 were previously part of the 
Rutherford Laboratorg 50 Me'? PIA 

BEAN EMITTANCE (an-mrad) 

Bun&r 

TYPE x/2 cc-axial line 
PqTENTIAL&kV. DRIFT LENGTH 80 C" 

Accekrrtion System 

RF FREq.*xMNr, Field nde DOlO q ..a 60,000 
EqUIL. PHASELdeg., Accel. rate 1.64 MeVIm (l) 

OUT" FACTOR%%, Pulse length 700 "WC 
SHUNT RESIST.& kin/m, Filling time - 

RF PONER INPUT (kY) PEAK u llkooo MEAN 7.7 lJsec (2) 

Focusing System N= 1 (Tank 1) 
No, qUAOS 152 TVPLPulse' ORDER DE * (TaPks 2-4) 

GRADIENTS 10.1 to 0.4 kG/cm 

OTHER Quadrupole triplets used in low an3 high 
energy beam transport. 

(1) Average over 4 tanks. 
(2) Includes beam loading (75 d) 
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I,,JECT,,R F,,R ZGS - Polarized Protons IN OPEP.ATlON SINCE-e 

INSTITUTION Argonne National Laboratory DATA SUPPLIED BY E. F. Parker 
LOCATION Argonne. Illinois MTE Februarv 1974 

PARAMETERS PERFORMANCE 

Phyrral Dimrmon, 

TOTAL LENGTHS; NO. TANKSi 

TANK DIAN.&&m; No. ORIn TUBES i24 

DRIFT TUBE LENGTHS 4. 9 to 35. 46 cm 
DRIFT TUBE DIAMETERS 24. 9 to 14. 7 

GIP/CELL LENGTH 0. 225 to 

APERTURE 1. 270 cm to 3. 
oi;;O 

cm 

OUTPUT ENERGY (NeV) 

ENERGY SPREAD AE/E (%) 

CURRENT (~4) 

BEAM EMIllANCE (mn-mrad) 

6*A+ 

other Plrlmererl or Notable Pwrurcs 

50 MeV Polarization = 750/O 
Polarized deutrons can also be 
produced. 

kn Source 
TYPE Ground State 
OUTPUT .&lo-' nd at 2.0 a.-.- keV 

BEAH EWTTANCE (mn-mrad)4L' 

ln~ccor 
TYPE Cockcroft-Walton 
OUTPUT PAat 750 
BEAN EMITTANCE (mvmrad) Unmeasured 

keV 

Bun&r 
TYPE One-gap re-entrant cavitv 

15 POTENTIAL-kV. DRIFT LENGTH 220 cm 

Accelerrtim System 
RF FREQz2NHz. Field mndeT.b'f-010 QhO. 

EQUIL. PHASE-26deg.. Accel. rate 1. 89 !W/m 

DUTY FACTORu%. Pulse length o-1on0 WX 

SHUNT RESlST.3~Wm, Filling time so 

RF POUER INPUT (kU) PEAK 3500 NE,:& 

Focuung Sy"em 

NO. QUAOS i24 TYPEI1BgfEtk;ORDER t-f- 

GRADIENTS 8. 0 to 1.4 kG/cm 

NOM1 Ilaximun 
(or Gall) Achieved 

50 50 

PllbWled Artkkr DescrUng H&he 

“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 a\. , (to be 
published) 
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INJECTOR FOR ZGS - Unpolarized Protons IN OPEMTI~~ SINCE Januarv 1963 
INSTITUTION Areonne National Laboratory DATA SUPPLIED BY E. F. Parker 
LOCATION Argonne. Illinois MTE February 1974 

PARAMETERS PERPCWWNCE 

::::E3* 28,; NO. TANKS 1 

TANK DIAM.4L91i.m; No. DRIFT TUBES-&%--w- 

DRIFT TUBE LENGTHS 4. 9 to 35. 46 cm 
DRIFT TUBE DIAMETERS 24. 9 to 14. 7 

GAP/CELL LENGTH 0. 225 to 0. 250 

APERTURE-cm to-cm 

kn source 
TYPE DuoDlasmatron 
OUTPUl160m4 at 

BEAN EMITTANCE (Im-mrad) 

keV 

Normal Haximml 
(or Goal) Achieved 

OUTPUT ENERGY (IleV)+ 

ENERGY SPREAD AE/E (i) 

CURRENT (m4) 

lgi4!..+ 

BEAM EMITTANCE (nn-mrsd) 20 TT (90%) 

Other Parameter% or Nor&k Fcaturc~ 
t 

See “Recent Measurement of the ZGS 
Injector Beam Characteristics” 
E. F. Parker, Proceedings of the 
1972 Proton Linear Act. Conf. 
Oct. 10-13, 1972 

Pi&k&d Article% DcwxlMng IlrcNm 

FYFs’” Cockcroft-Walton 

OUTPUT160nA atukeV 

BEAM EMITTANCE (mwnrad)80~r 

e.unckr 

TYPE One-Pap re eX&antXaVltY 

POTENTIAL15 kV, DRIFT LENGTH-Cm 

Accekrarlm Syrrem 

RF FUEQ.~%Z, Field modeTM-01 Q?hO. 
EQUIL. PHASE-26deg.B Accel. rate1.89Wm 

DUTY FACTOR-%, Pulse length o- 1000 "WC 

SHUNT REsIST.~~/m, Filling time%Wec 

RF POUER INPUT (kY) PEAK-MEAN? 

Focusbag System 

NO. QUAOS~TYPEM%,@bRDER +-+ - 

GRADIENTS 8. 0 teLkG/cm 

OTHER 

See Synchrotron Sheet, 
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INJECTOR FOR Alternating Gradient Svnchrot~t~TlON SINCE November 1970 
!NST!TUT!ON Brookhaven Nat '1. Lab-y DATA SUPPLIED BY George W. Wheeler 
LOCATION Uptw., New 52x-k DATE 

PARAMETERS FIX-NCE 

Phyrkrl m Normal Naxilnun 
TOTAL LENGTH&m; No. TANKS- tot+.-+J- Achieved 

TANK D!A".0.89.; NO. DRIFT TUBES 286 OUTPUT ENERGY (NeV) 

DRIFT TUBE LENGTHS 4.74 cm to 44.6 cm ENERGY SPREAO AE/E (i) 

DRIFT TUBE D!AHETERS18cm(TankrS$RfNT ("!A) 
---% BEAN EMITTANCE (m-mrad)(80%)& - UP/CELL LENGTH n 30 tn D-L7 

APERTURE 2-o cm to 4.0 cm Other Paramercrr or Not&k Fcw~res 

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. 

Ion Source 

TYPE Duoplasmatron 
OUTPUT 400 PAat --- 

BEAN EMITTANCE (mn-mrad) --- 

keV 

ln)ector 

TYPE Cockcroft-Walton 
OUTPUT&m4 at780keV 

BEAM EMITTANCE (mn-mrad)e 

Buncher 
TYPE 2 Fundamental Frequency Units 
POTfNT!AL10/20 k", DRIFT LENGTH--Cm 

Acceleration System 

RF FREQ.EMHz, Field modeTMolo - 50000 
EQUIL. PHASE-32deg.. Accel. rate .;l.45.nev,. 

DUTY FACTOR-Z, Pulse lengthRP.amwc 

SHUNT RESIST.~HWm. Filling time81)uSeC 

RF POWER INPUT (kU) PEAK 45000 MEAN 180 

Focurmg System Pulsed 
NO. QUAOS~TYPEM~ORDER +-+- 

GRADIENTS lo to 1 kG/cm 

G.W. Wheeler, "The AGS Conversion Project" 
IEEE 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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INJECTOR FOR 2oo/' jO0 GeV Synchrotron IN OPERATION SINCE November 30, 1970 

INSTITUTION National Ace-b. DATA SUPPLIED BY C. W. Owen 
LOCATION Rat avia.-. DATE March 8. 1974 

PARAMETERS PERFORMANCE 

:I: Narma, tlaximm 

OUTPUT ENERGY (kV) 

205 cg;po'o";y, Achieved 

DRIFT TUBE LENGTHS 

DRlFT TUBE DIAMETERS 16-18 cm 
ENERGY SPREAD AE/E (Z)""b; +# 

CURRENT (m4) 110 
0.21 - 0.47 BEAM EHITTANCE (nn-mrad) 109 (5n-10n) 

cm to 4. 0 ml Other Parameters or Notable Features 

A three-cell debuncher to reduce further the 
OUTPUT mA at keV energy spread is under construction. 
BEAM EWITTANCE (mn-mrad) 

P&shed Arrlder DcscribQ Mati 

BEAM EMITTANCE (mn-mrad) Initial Performance of the NAL 200-MeV 

Buncher Linear Accelerator, D. E. Young et al, 
TYPE Single cavity 
POTENT,AL?.wkV, DRIFT LENGTH 75 cm 

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

Operation of the First Section of the NAL 
Linear Accelerator, C. D. Curtis et al, 

:~‘,,::‘::~~~:“,.;‘;Ii~o~;;;twb”sec Particle Accelerators & 51, (1970) 

GRADIENTS 

OTHER 

TypEPU1sedoRDER NSNS 
Operating experience with the NAL 200-MeV 
Linac, C. D. Curtis et. al. Proc. of the 

6. 9 to 0. 68 kG/cm 1972 Proton Linear Accelerator Conf., 
LA-5115, p. 17 (1972) 

;kTypical 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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INJECtOR FOR ReVatmtl IN OPERATION SINCE 1963 (1971) 
INSTITUTlONLawenCe Berkeley Laboratory DATA SUPPL,ED BY- c. crehhin_ 

LOCATIONILILiV. of C alif..- OATE Fe-v 1974 

PARAMETERS PERMNCE 

Phy,kal Dbwwbns 

TOTAL LENGTH -T"-; No. TANKS; 

TANK OIAM.- , n,' No. DRIFT TUBES 75 
DRIFT TUBE LENGiHS 2.5 - 22.5 cm 
DRIFT TUBE DIAMETERS 20 
GAP/CELL LENGTH 0.23 - 

77 0 cm 

OUTPUT ENERGY (kV) 

ENERGY SPREAD AE/E (2) 

CURRENT Inl) 

BEAM EHITTANCE (nn-wad) 

APERTURE1.25cn to3.27Cs 

bn Source 
TypEVon-ArdenneduoDlasmatrnn 

OUTPUT 150 mA athnkeV 

BEAM EMITTANCE (ran-wad) ------ 

See below for heavy-ion source. InJectoI 
TYPuzD&WwtDn 

OUTPUT loo mA at 480 keV 

BEAM EHITTANCE (rm-wad)- 

Provides heavy-ion acceleration in.the 
2 BArnode. 
Cavity is pre-pulse excited and driven with 
ten main oscillators. 

P&shed Articles Dercribhg Machbe 

1. 

2. 

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

TYPE Single-cavitv re-entrant 
POTENTIAL10 k,'. DRIFT LENGTHLCm 

~;;~~;~~-iki~,~~~~ TM-010 Q 70,000 
EGUIL. PHASEadeG.. Accel. rate??MeV/m 

DUTY FACTOR=%, Pulse 1ength~W 

SHUNT RESIST.~MWm, Filling tiw&Uset 

RF POWER INPUT (kU) PEAKaMEANf; 

~~;~~~:)lsce?5 TYPEMaPnF$.GRDERCCDD 

GRADIENTS 

OTHER 

( ) value for heavy-ion operation. 
Ion Source for Heavy-Ion Operation 
Type - PIG 
Ion Output Exit of C-W 

H+ H+ 10 ma 10 ma 480 480 kV kV 

2"+ 2"+ 8 8 253 253 

4He++ 4He++ 1.5 1.5 251 251 

12C4+ 12C4+ 0.1 0.1 376 376 

14W5+ 14W5+ 0.04 0.04 350 350 

1605+ 1605+ 0.05 0.05 402 402 
?n I. ?n I. 
‘“New* 0.0001 418 

Normal RXllMl 
(or Goal) Achieved 

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. 



PARAHETERS 

;:::E-~ -m; No. TANKL 
Worn101 NUiM 

TANK DIR,,. O. 97 n’ No. DRIFT TUBES lz4 OUTPUT ENERGY (W) 

DRrFT T~ELE~~GTHS 4.91 to 35.46 cm ENERGY SPREAD AEIE (I) 

DRlFl TUBE DIAMETERS 25. O2 to 14 - 73 cm CURRENT (m4) -- 

WP,CELL LENGlH 0.231 to 0249 BEAM ENIT-TANCE (m-mad) -%k- -- 

APERTURE 1.90 cm r03.17cm &her p~,wnetnr or Notable Few~rer 

z'fw'von-Ardenne-duo plasmatron Formerly the injector for the AGS at 

OUTPtc -200 4 at 
Brookhaven National Laboratory. ----- krV 

BEAH EMITlANCE (rm-mrad) ----- 

$7 Cockroft-Walton 
,,uTpuT 180 ~JI at 750 keV 

1. D. Brodzik, et al, The 50 MeV Bevatron 

$"r Single gap Injection Linac, Vol. NS-20, Number 3, 

POTENTIAL-L”. DRIFT LENCTbAC” 22 
June 1973, pp 923-927. 

Acrekrawn System 
RF FREP. 201.6 Mfkz ,;;,$;d ,sm Q gn.000 

BE&” tHlTTANCE (nun-mradl25.58 

EDUIL. PHASE26des.s he,: rates+.~cV/m 

D”,Y FAClOR.12%, Pulse ltn9thcInnu=c 

SHUNT RLSIST. 39 -“n/m. Filling tnel’;nvsec 

RF POWER INPUT (kU) PEAK g. Ooo MEAN& 
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INJECTOR FOR Bevatron IN OPERATION SINCL Preliminary tesa973-1974) 
1NSTITUTIOR Lawrence Bmy DATA SUPPLIED BT John Staules 
LOCA,,ONUniv. MTC February 1974 

TYPL Mae. ORDER ++ - - 

GRADIENTS4-5t~“O’__kG’cm 

OTHER 



SuperHILAC, a heavy-ion - -2" - 
INJECTOR FOR the Bevmn IN OPERATION SINCE April, 1972 

INSTITUTION~~~jlhn*n+nry DATA SUPPLIED BY 

L~~T]‘W,~lV nf ~~llf.-,VQJ,&, b+P&, aDATE 

;.5S;$nh 

PARAMETERS PERFOllMANCE 

Ph@cal ohmsbm 

TOTAL LENGTH 8 73.3 -n; NO. TANKS 

TANK D,AN.~.; No. DRIFT TUBES 214 
DRIFT TUBE LENGTHS 4.9 to 38.5 cm 
DRIFT TUBE DIAMETERS 25.4 to 17.2 cm 

GAP/CELL LENGTH-L 

APERTURE 1 7 cm to 4.2 cnl 
kn Source 

TVPE PIG 
ouTPuT --- rrA at --- keV 

BEAN EMITTANCE (mm-mrad)e 

Nornal Narimml 
Achieved 

OUTPUT ENERGY (W) '"8" 7.2 
ENERGY SPREAD AE/E (I) 0.5 0.3 
CURRENT (ti) ** 

BEAN EHITTANCE (m-mrad) 1oYr 10n 

Other Paruwters or Norabk Fearvrcr 

kqerror 
TYPE 2.5 MV press. C.W./750 kV C.W. 
OUTPUT --- mA at 

------ 

BEAN EHITTANCE (mn-mrad) 3o TT j70T 

keV 

The SuperHILAC is capable of accelerating 
beams of heavy ions from Helium (mass 4) 
through Uranium (mass 238). Injection to 
the Bevatron is possible, using the Bevalac 
transfer line, for ions as heavy as Argon 

PuW,hed Arricks Lkrcrlblrq Machhe (mass 40). 

Bun&r (750 kV C.W.) 
TYPE tWn gnn 

POTENTIAL~kV. DRIFT LENGTH-m 

1) R. M. Main, Modification of the Berkeley 
Hilac, Nuclear Instruments and Methods 97, 
51-64 (1971). 

RF FREP.??NHz. Field mode 010 4 100.000 
EOUIL. bW,SE??.-deg., ~ccel. rate l-S5 a %V/n 

DUTY FACTOR?&%, Pulse length- 

SHUNT RESIST. 22 -MR/m. Filling time 

RF POYER INPUT (kbi) PEAKLLHEANAS 

2) A. Ghiorso, Progress with the SuperHILAC, 
Vol. NS-20, Number 3, June 1973. 

3) A. Ghiorso, et al, The Bevalac--An Econo- 
mical Facility for Very Energetic Heavy 
Particle Research, Vol. NS-20, Number 3, 
June 1973. 

Focmng Spcem NSNS prestripper Goal Achieved 
No. Q"*DS 209 TYPE D.C. ORDEF&NSStripper 

GRADIENTS l4 *5 to1.3 kG/cm 
** Current (particle uA) 

OTHER 

* q equals charge state of ion. 

Carbon (A=12) 80 1.6 
Argon (40) 8 0.8 

Krypton (84) 0.8 0.1 
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lNJECTOR FOR 76GeV Proton-Svnchrotron IN OPERATION SINCE 1 5 

INSTITUTION2 E.3 p DATA SUPPLIED BV '~.ii.i?'enl,j&ov 
LOCATION Serpukhov. USSR oATE February, 'I 974 

PARAMETERS PERFCWIANCE 

TOTAL LENGTH&m; No. TANKS'; 

TANK OIA.H.1-a%; No. DRIFT TUDES.%f&b~/? 

ORlFT TVRE LENGTHS 6*2cn; to 62.LFc, 

DRlFT TUBE DIAMETERS 23*2-1’3cm(Tl)andlQr. 
GAP,CELL LENGTH 0.185 torn 

APERTURELc. tdic. 

Nomul Nbximum 
(or Goal) Achieved 

OUTPUT ENERGY (l&Y) 'i f. )O 1 00 
ENERGY SPREAD AE/E (X) 3.0.5 (wi Sh de'ouncher > 

CURRENT (mA) 10 

BEAN EMITTANCE (mn-mrad) 105&W! (nOri.li 

Other Pwz,,werr M Notable Features 

*for vacuum tank. 1cavii;y rliakl .jZn 
11 II I, ='I .%SlTl 
Ill " " :.I .Oqm 

**with plasma-cathode anti pulse ,-as 
filling 

km Source ** 

REAM ENITTANCE (mn-mrad) 

ln~ector 

TYPE Pulse transfarmpr 
OUTPUT 450 mu at-W 

DEAN ENITTANCE (inn-mrad).&& 

P&Wed Articles Describing Machin 

Bvncher 

TYPE single-Ear, 

POTENTIAL%kV, DRIFT LENGTH - 85 cm 

RF FRCD&&lHz, Field mode TM M rid h7.000-46,000 

EQuIL. P"ASEj8deR.. Accel. rate 1 -' MeVIm 

OUT" FACTOR-k. Pulse length 1no7 Llsec 

SHUNT RESISTt~Wm, Filling time.~WeC 

RF PDUER INPUT (kU) PEAK~HfAN-&6---- 

GRADIENTS 6.o GRADIENTS 6.o 

TVPL man; u,RcR FoDo TVPL man; u,RcR FoDo 

to -‘.i.q to -‘.i.q kG/cm kG/cm 

OTHER OTHER 
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INJECTOR FOR- IN OPERATION SIHCE~ 

INSTlTUTION+~ TTR~ it;", SUppjfL& 

LOCATl0NMnrr.r 

PARAMETERS PERFORMANCE 

::6’::G~: No. TANKS 

TANK 0,AH.um; No. DRIFT TUBES 202+ 35 
Normal Maxim 

OUTPUT ENERGY (W) 

DR,FT TUBE LE,,GT"Sfl.7-31. 3.19.7-31.4cmENERGy SPREAD C/E (%) 
. 

DRIFT TUBE DIAMETERS If, - 15: 1 5cm CURRENT (vA) 460200 

GAP/CELL LENGTH'~&3$.&?6-0--? BEAM EMITTANCE (mn-mrad) 6060 

APERTURE-cm t0 2.5cm Other Parameters 01 Notable Features 

The length of accel. period is 243hin 
!~~~~~a Cathode ~~~~~~~~~~~ qst ph in the second tanks. 

OUTPUT - r.A at IZV T&e vacuum chamber is pampsd out to 
BEAM EMITTANCE (nn-mrad)- 

:nyiEF Pulse transforlaer 
2xlom6 torr by ion vacuum p~lWs Of total 
sate 8000 l/set. 

OUTPUT 1000 WA at 700 keV Phkhed Arrlcler Descrhhg MAdWe 

BEAM EMITTANCE (rmn-mrad) 150 - 300 
1. Prib, Tech. Eksp. R5, P.g-70, 1967 
2. Prib. Tech. Eksp. N6, p.14, 1969 

Buncher One gap 3. proc. of the 6th Int. Co&. on High 
TYPE 

POTENTlAL 3" kV, DRIFT LENGTH 
83 cm 

Energy Accelerrtors, Cmbridge, 
Mass., 1967, p.Al-7,; A30-3I 
P~oC, of the LOS-Alamos LinaC COnf. 
1972p p.275. 

;:",;:D:~TVPE~O~a~ 

GRADIENTS 5-5 
oTHEReach drift tube COntds 
2 lensee of opposite signs. 
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Nail OF STORAGE RIGGS Storage Rings (ISR) PERSON IN CHARGE K. Johnsen 
,NSTlT"TlON 

C.E.R.N. DITh sUPPLIED s.M.H. Blewett, W. Schnell 
LOCATION Geneva, Switzerland DATE Februarv. 1974 

HISTORY AND STATUS 

CONSTRUCTION STARTED (date) 1966 
FIRST COLLISIONS. OR GOAL (date) January, 1971 
TOTAL COST OF FACILITY -326 million Sw.Fr. 
FUNDEDBY CERN Supplementary Programme 
TOTAL MACHINE STAFF (now) 330 
ANNUAL OPERATING BUDGET -40 mill&n Sw.Fr. 

STORAGE RINGS PARAMETERS 

Gemrll 
cDLLIOIN~ PARTICLES protons ENERGYll to 3keV 

APPRoX. SHAPE circular DIMENSIONS 300 m diam 

ORBIT: l@,,t"wm, time 3.2 us 
NO. INTERSECTS CROSSING ANGLE- 

Injector System 
TYPE CERN Proton Synchrotron 
iN,,, ENERGyto 28 GeVUUTpUT2 x 1012p/pu1se 

EMITTANCE, mn-mrad 
flLLING spEEoapprox. 1 pulse/2.5 s 
TOTAL FILLING TIME - 1000 s/ring 

Magma System 

FOCUSlNG TYpEcomb.f%ENO. RAO. 78.590 m 
LATTlCE ORDER FODO 
No. MAGNETS2 x 132 ~engtt, (ea, 2.44; 4.88 n 
No. QUADS 

"AX BEND. F,ELO~::::X!e::AD. o.478 kG/c: 
OTHER ,,,,,,Rad.field.sext.,spec.quads. 

2 x 5360 c,2 x 560 
;;:;;,;;';:;,';;;;; y 8.793 8.700 

H 
AMPL. FUNCT. AT INTERSECT, (H) 21 ,"' (,)13.86 m 

~~::",~':~L::~~~:R BEAM20 kV per turn 
MAX RF POWER ON DEAHS see note 1 

vacuum System 
PRESSURE IN RINGS, No BEAN 2x1o-'1 (Nxw -1 Torr 

UITH BEAM TOrr 

PRESSURE AT INTERSECTIONS - 3 x 10-12 TDrr 

PUMPS no., txpe. speed) 
L 

2 x 144, 400 ills 
sput er ion; 2 x 7, 100 !LJs sputter 
ion; 2 x 250 tit. sublim. 
Other Rekvant Pwwneterr w Notable Features 

ISR are two identical 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 

STORAGE RINGS PERFCWIANCE 

Normal Maximum 

ENERGY (&V/C) 

(or Goal) Achieved 
10 to 28 31.4 am 

RESOLUTION BE/E [X) Lib 

LUMINOSITY (cm-' SK-') 4 x 1030 6.7~103'3 
BEAN SIZE. horizontal 

vertica, -effective height -3mm 
CURRENT; PER BEAM 20 A 22 A 

BEAH LIFE. AT 20 A 12hr * 
typical loss ratesp O.l%/hr 
SCHEDULED OPERATION &%%k) 3000 hrfyear 
'ON BEAR" ' 90 I OF SCHEDULED TIME 
*longest life to date: 58 hr, 12 A. 
RESEARCH PROGRAM 

APPROX. EXPERIMENTAL AREA - 6000 m' 

No. EXPERIMENTAL INTERSECTS 6; 6 now in use 
No. EXPERIMENTS/INTERSECT 1 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 
regions. 
TOTAL POWER INSTALLED FOR RESEARCH 14.5 MVA w 
USER GROUPS: In-houre0;mlxed~~id,'2 '_" 2yo 

TOTAL RESEARCH STAFF, in-house--outside 

ANNUAL RESEARCH BUDGET 

SCHEDULED RESEARCH TIME. xd6n -2200 hr/year 

F,.ANNED EXTENSIONS OR MODIFICATIONS TO MACHINE 

High-luminosity insertions (low-beta) 
at intersections; first stage (steel- 
copper quadrupoles) at one intersec- 
tion in 1974. 

P&4rhcd Arrlckr Dcrcrlblng Machlm 

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. 

*) PERSON IN CHARGE P.m 
,NSTITUTIOl Lab. Ac&lkateur Lineaire DATA SUPPLIED BY M. m 

LOCATION ORSAY (France) DATE Februarv 1974 

HISTORY AND STATUS STORAGE RINGS PERFOFWIANCE 

CONSTRUCTTON STARTED (date) March 1971 
FIRST COLLISIONS, OR GOAL (date) 1975 
TOTAL COST OF FACiLlTY 41 .5 m (October 1970) ENERGY tGeV) 
FUNDED By National Ministry of Education RESOLUTION WE (r) 
TOTAL MACHlNL STAFF (now) 150 LUHlNOSITY (cm-' SK-') 

ANNUAL OpiRATlNG BUDGET-&D BEAM SIZE. horizontal 
vertical 

STORAGE RINGS PARAMETERS CURRENT, PER EEA&) 

1.3 

,2.5 
1.4 
1.3 
1.5 

XiKIxI 
(& Goal) 

-Sk- . 

Naximum 
Ach,eved 

1.8 

GUlW~l 
COLLIDING PARTICLES 2 (e+e-) ENERGY 1 *8 rq BEAM LIFE, AT 1 A> 
APPROY. SHAPE Race tra&ENSIONS 33 ' 21 m A 

ORBIT: length&d". tv"e?Ih SCHEOULEO OPERATION (hrlwk) 

NO. INTERSECTS 2 CROSSING ANGLEn "ON BEAM" % OF SCHEDULE0 TIME 

lnjecfor System RESEARCH PROGRAM 
TYPE Linac 

PPROX. EXPERIMENTAL AREA 
INJ. ENERGY 1 .2 GeV OUTPUT 3.6x108e+/20ns pu(se 0. EXPERIMENTAL lNTERSECTS1 

NO. EXPERIMENTS/lhlERSECT- 

SPECIAL RESEARCH EQUIPMENT OR FACILITIES: 

2 synchrotron radiation external beams (LURE) 

CMITTANCL, fDr+ef : 5 mn-ma* 
F:LLING SPEED ce. 1 '3 to 9 A/h 1 hpRm 

TOTAL FILLING TIME \< 1 hour 

Magnet System 
iOCUSIN~ TW StrDnQENO. RAbHz3.82. v:& RI 

LATTICE OROLR 2 

Nn. MAGNCTS x 17 hgth (ea)Lm 

NO. QUADS 3 X h8 Length (ea)Lm 

MAX BEND. FlELD16kG; MAX. GRAD.tkG/cm 

OTHER MAGNETS 2 x 16 sextuuoles 
TOTAL WEIGHT (tons) Fe 800 C"80 

BETATRDN OX. FHEQ. .H3'5-4'g +v; 

AMpL. FUNCT. AT INTERSECT, (H) 2 m 

-22,g 

Accelerauon System 

IHARMONIC No. 8 FREQUENCV 25.352 MHZ 

No. TRANSW~TTZRS 2 NO. CAVITIES 2x1 
""NC,, TO BUNCH TlMC 316 

RUNCH SIZE (LAbHj 00 x 1.6 x 1.8 nnn 3 

TOTAL POWER INSTALLED FOR RESEARCH 

USER GROUPS: in-house outslde 

TOTAL RESEAHC" STAFF, In-house-outsldc 

ANNUAL RESEARCH BUDGET 

HW 

SCHEDULED RESEARCH TIME. hours/week 

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE 

PFAK RF VOLTAGE PER 8Et.w 

MAX RF POWERS ' 35 & BEAMSkWahPam 

< 10-Y 
Publirhcd Artlcler Describing Machine 

T0rr 

VlTH BEAM < 10-e Torr - 

PRESSURE AT INTERSECTIONS Tow 

PU"PS jno.. type, speed) 2 x 24 Ionic 
2 x 50 Sublimafion 

Ocher Relevant Parameters or Notable Features 

- Space charge compensation. 

- 2 rings, with two beams in each. 

- One bunch per beam. 

- Possibility of e-e- mode with 8 
bunches /beam. 

Proceedings of the 8th International 
Conference on High Energy Accelerators, 
CERN, Geneva (1971) 

vacuum System 

PRLSSURE IN RINGS. NO BEAM 

* Universitg PARIS-SUC 
Dependent on I.N.Z.P.3 (Institut National de Physique Nuclgaire et de Physique des 

Particules). 
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NAME OF STORAGE RINGS ~0 

*) 
PERSON IN CHARGE P. 

iN~~l~~~l~~ Lab. Accelerateur Liw DATA SUPPLIED 8vM.R 
LDCATlON~cP] DATE FP~$l?/! 

HISTORY AND STATUS STORAGE wffis PERFORMANCE 

CONSTRUCTION STARTED (date)1967 Normal Maximum 

FIRST COLLISIONS, OR GOAL (date) June 1966 bm&Px~ ) Achieved 

TOTAL COST OF FACILITY-- ENERGY (GeV) 
. . 

FUNDED BY Natioev of -ion RESoLUT1oN wE ta) Y-i%--=- 

TOTAL M.ACH,NL STAFF (now) I? LUMINOSITY (cm-' SK-') 1029 
ANNUAL OPERATING BUDGET 0.35 I@ + Elect Cost * = BEAM SIZE, horizontal ox 0.5 m 

vertical 
STORAGE RINGS PARAMETERS CURRENT, PER BEAM 

COLLIDING PARTICLES e 
+- 

e ENERG~GeV BEAM LIFE, AT .035~ 5h 
APPROX. SHAPESirCU~OIMENSIONS$J = 7 m .n30A10 

ORBIT: length22m, time73 SCHEDULED OPERATION (hr/wk) 168 3 wk o&r Of 4 
NO. INTERSECTS2CROSSING ANGLEi "ON BEAM" 75 Z OF SCHEDULED TIME 

l",eCtol Syrrcm 
Linac 

RESEARCH PROGRAM 
TYPE APPROX. EXPERIMENTAL AREA 
INJ. ENERGY 0.24 GeVuurPur 3. 10' e+/ 1~s ~ulss~, EXPERIMENTRL INTERSECTS --l-.-2 
EMITTANCE, for e+ : 6 IT ml-iTa* No. EXPERIMENTSlIhTERSECT~ 

SPECIAL RESEARCH EQUIPMENT OR FACILITIES: 

- cylindrical (spark and wire) chambers 

- magnetic detector 

- 1 synchrotron radiation external beam (LURE) 

FILLING SPEED 0.5 Ahur for P+ 

TOTAL FILLING TIME 114 hnln- (P+ P-j 

Magnet System 
FOC"SING TYPE Stron&fNO. RAD. 1.11 ", 

LATTICE ORDER 4 
No. MAGNETS Length (ea)0.87m 

No. QUADS~Length (ea)n.??m 

MAX BEND. FIELDlhkG; MAX. GRAD.&kG/cm 

OTHER MAGNETSmS9XtUDOleS. 7 ortiQl‘& 
TOTAL WEIGHT (tons) Few.-%--- 

BETATRON DSC. FREQ. vH 2.845 uv 0.833 
AMPL. FUNCT. AT INTERSECT, (H)-(V)4 

Accelerarm Sysrcm 

HARMONIC No. 2 FREQUENCY 27.236 MHZ 

No. TRANSM'TTERS 1 No. CAVITIES1 

BUN‘" TO BUNCH TIME- 

TOTAL POWER INSTALLED FOR RESEARCH 1.9 Mu 

USER GROUPS: in-house 2 outside 1 

TOTAL RESEARCH STAFF, in-hause&outsldeL 

ANNUAL RESEARCH BUDGET LAL (2.0 m) . LURE ( 1 m) 

SCHEDULED RESEARCH TIME, hours/week135 

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE 

BUNCH SIZE (LxUrH) 0 1.9 
PEAK RF vQLTAGE PER BEAM 77.5 k; 

I.? mm3 Ilt 0.5 GeV 
at 0.5 &.!kF 

MAX RF POKR 10 kw ON BEAM- 

Vacuum System 
PRESSURE IN RINGS, NO BEAM few lo-lo 

UITH BEAM '-;;-q 

PRESSURE AT INTERSECTIONS 48 10 

PubIMbed Articles Describing Machine 
iorr 

T0rr - Proceedings of the Dubna Conference (1963) 

PUMPS (no., type, speed) ? 
m-Tar= Proceedings of the Frascati Conference (1965) 

- Proceedings of the CERN Conference (1971) 
2 distributed 

Other Rekvsnt Pwamtrcrr 01 Notable Features 

- One bunch mode operation. 

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

* Universite PARIS-SUD 
Dependent on I.N.2.P.3.(Institut National tie Physique Nucleaire et de Physique des 

Particules). 
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NAME OF STORAGE RINGS DORIS PERSON IN CHARGE H. Schopper 
INSTITUTION DESY OATA SUPPLIED BY D. K. Steffen 
LOCATION Hamburg DATE 17.1.1974 

HISTORY AND STATUS STORAGE RINGS PERFORMANCE 

CONSTRUCTION STARTED (date) 1969 
FIRST COLLISIONS, OR GOAL (date) 1974 
TOTAL CDST OF FAC:LITY IO8 DM 
FUNDED BY Government 

ENERGY (GeV) 

tbf7al Maximum 
(or Goal) ACh,%K 
3 GeV 

TOTAL MACHINE STAFF (nor)80 

ANNUAL OPERATING BUDGET 

STORAGE RINGS PARAMETERS 

RESDLUTIDN PEIE (X) 7x10-2i 

LUHlNDSlTY (cm-’ set-l) 1032 

BEAM SIZE. horizontal mm 0.6 
vertical IlUll 0.03 

CURRENT, PER 'BEAM 0.9A 
General - - 

CO~~LDING PkRTrCd-e+(e e ENERGY 3.6 GeV 

APPROX. SHAPL oval DIMENSIONS 11h X !ih-l 
ORBIT: Iength2x288, t,mea 
NO. INTERSECTS 2 CRDSSING ANGLE 2X12 mad 

BEAM LIFE. AT O-9 A 6h 

A 

SCHEDULED OPERATION (hr/wt) 140 
"ON BEAM" % OF SCHEDULED TIME 

lnpctor System 
40/400 MeV Linac + Synchrotron 

RESEARCH PROGRAM 
TYPL 
INJ, ENERGY 5 2.2 GeJTPUT e :15mA e+:O.SmA APPROX. EXPERIMENTAL AREA 2 x 300 m2 

2 
EL(ITTANCE, e 

-. Nri. EXPERIMENTAL INTERSECTS 
. Inmmmrad.e+: 5 pi No-mad 

FILING SPEED e-: iOOmA/s e+: 2OmAls 
No. EXPERIMENTSIIhTERSECT 1-2 

TOTAL FILLMG TIME aPpx&z-bu for &% 
SPECIAL RESEARCH EQUIPMENT OR FACILITIES: 

1.4 m @ superconducting solenoid magnet 
Magnet System 
FDCUSING TYPiSep. fc&fND. RAD. 12. I9 nl of 1.15 m length. B,,, = 20 KI' 

tATTiCE ORDER Q/ 0 B B 0 C) 0 G/:, 
No. MAGNETS ' x22’ L-“,: (ea) 3.19 m 

500 tons doublearm spectrometer magnets 

No. $,A~S2~56 + l&ngth tea) 0.61~ rem. LI1 
B*R = 18 KT*rn gapwidth = 0,90 m 

MAX BEND. FItLD-%,-z-kG; MAX. GRAD.o&kG/cm TOTAL POVER INSTALLED FOR RESEARCH&-MW 

OTHLK MAGNETS 2x12vert.m . . OCtLISER GROUPS: in-house outside 

TOTAL WEIGHT (tons) Fe 800 t C"h 

BETATRON OSC. FREQ. \mH 7...8~, - 
AWL. FUNCT. AT INTCRSECT, (H)a&(V)n. 

~;;~~;;~~o,'ys;'b FREQUENCY 499 .67 NH2 

NC, TRANSWTiERS~No. CAVITIES~ 

BLlhCH TO BUNCH TlMr2 

cwci. SIZE (t.r~x~i 4Onmd~.OmmxO. 31-m 
PEAK RF VOtiAGE PER BEAM 6,5 MV 
MAY RF POWER 2x750 KEbN BEAM-- 

“lc”“m system 
PRCSSURE IN RINGS. NO BEAM 1.10-g T0W 

Published Artickr Describing Machine 

UlTH BEAM 2.,10-a Tom 
PRESSURE AT INTERSECTION: < 10-y iorr 

-. . 

-K.Steffen,DESY Int.Report H/18 (Sept.69) 
-K.Steffen,DESY Report 70124 (June 70) 

PUMPS (no., tyrd (~~~t~4i~~ss~~t.p.450 l/se+emtechnik l2 (1970) 526, 536 - 
. p .0.2090 l/set 

TOTAL RESEARCH STAFF, in-house-outside 

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 

Orher Rekvmt Pxmeterr or Notable :tlrureS 

Double ring with vertical crossing 
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NA"E OF STORAGE RINGS ADONE PERSON IN CHARGE 

Sergio TAZZAKL 
[NSTITUTIDN Laboratori Naz .del CNEN 

11 I, 
DATA SUPPLIED BY 

LOCATION Frascati - Italy DATE February lY'I4 

HISTORY AND STATUS STORAGERlNCSi'ERFORHANCE 

CONSTRUCTION STARTED (date) 
1964 Normal Maximum 

W&W Achieved 

ENERGY (GeV) 

FUNOEoBY CNEN (2/T); CNR (l/3) RESOLUTION WE (a) 

TOTAL MACHINE STAFF (ndw)e 
-GeV 

ANNUAL OPERATING BUDGET 8 7 
',;;NO:;;' @;:d;;:;" +3.5 mm 

vertical -2 mm 
STORAGE RINGS PARAMETERS CURRENT, PER BEAM T.zGzi 

G.SlWd t - 
COLLIDING PARTICLES e e ENERGYaG5V DEAH LIFE, AT AA"10 

APPROX. SHAPE Ci??CL&&nlMENSlONS 1.6.4m radius A . I... 
ORBIT: length 

-3- 
m. time s us 

/ 
No. INTERSECTS CROSSING ANGLE 0 
In~ecfor System 

TYPE Linac 
INJ. ENERGY 320 MeVwPuTlA e’: 6mA et 
ENITTANCE, 7 2 iT e- ; 1 1os-i et mn-mrad 

FILLINGSPEED~O mA/s e-; 5 mA/s et 
TOTAL FILLING TIME y ?o m 

Magnet Sy”em AG SF 5.00 
:~:~:::Go:~~~~&~NDB~D.B Q; Q; O/2" 

12 NO. MAGNETS Length (ea) *_ 1" 

No. QUADS 48 Length (ea) Sk2 m 

"AX BEND. FiELOLkG; MAX. GRAO.&kG/cm 

OTHER MAGNETS 

Accckrarion System 

HARMONIC No. 

NO. TRANSM'TTERS 

BUNCH TO BUNCH TIME 117 ns 

BUNCH SIZE (LkWrH; 11600 x z.5 x 7 mm3 

F":K~:F~;WA'X y;pKN; fEyM m/turn 
s 20 KW 

v~~iii71 System 

PRESSURE IN RINGS, NO BEAM -lo-'0 T0rr 
UITH BEAM h 10-y TdW 

, ,n-Y 

SCHEDULED OPERATION (hriwk) 5 

"ON BEAM" 55 $ OF SCtiE~:,EO TIMX 'It wo beams on" time) 

RESEARCH PROGRAM 

APPROX. EXPERIMENTAL AREA IlIz 

NO. EXPERIMENTAL INTERSECTS 
4 

NO. EXPERIMENTS/INTERSECT 
1 

SPECIAL RESEARCH EQUIPMENT OR FACILITIES: 

Magnetic detector 

TOTAL POWER INSTALLED FOR RESEARCH 

USER GROUPS: 

TOTAL RESEARCH STAFF, 

ANNUAL RESEARCH 

SCHEDULED RESEARCH TIME, hours/week loo average 

PLANNED EXTENSIONS OR M00lFICATIONS TO MACHINE 

50 MHz RF system (1975) 

Publirhed Arricks Describing Machlm 

PRESSURE AT INTERSECTIONS * 

PUMPS Pd. type speed) z8x5" It" + 

TOIT 

diskributed pumps (-6x200 It/s) 

ADONE Status Report - Proc.of the Int. 
Conf.on high Energy Ace. - 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 Act. 
Conf. - Geneva, p. 132 



-48 - 
NANE OF STORAGE RINGS- PERSON IN CHARGE B. Richter 

rd Lln. Accel Ctr 
I*d, California, USA 

DATA SUPPLIED BY E. h terson, G. Fj&@ r 

DATE PO February 1974 

HISTORY AND STATUS 

CONSTRUCTiON STARTED (date) AuPust 1970 
FIRST COLLISIONS. OR GOAL (date) April 1972 
TOTAL COST OF FACILITY $5 million 
FUNOED BY USARC 
TOTAL MACHlNE STAFF (now) 44 
ANNUAL OPERATING BUOGET $1 million 
STORAGE RINGS PARAMETERS 

+ - each 
COLLIDING PARTICLES e e ENERGYbPam 2.SeV 

APPROX. SHAPE RzcetraclalMENSlONS 40 x 32 m 

OPBlT: length am,tlmer rev 0.78 uec 
NO. TNTERSECTS 2 CROSSING ANGLE- 

lnj~cmr System 

STORAGE RINGS PERFORMANCE 

NOtTIll Maximum 
(or Goal) Achieved 

ENERGY (GeV) 2.5 c&v 
RESOLUTION BE/E (a) 

LUMINOSITY (cm-' WC-') at 2.6 rev 

BEAM LIFE. AT 60 m A 3 hrs 
and 2.5 &JJ 

SCHEDULED OPERATION (hr)WCNT,~ 

"ON BEAM" 75 p. OF SCHEDULED TlME 

RESEARCH PROGRAM 

TVPEY 

INJ. ENERGY 1.5 Gev "UTPUT mA e + in AP ROX. EXPERIMENTAL AREA 2 areaS ea v" 7-ns pufse m2 

,+a. EXPERIMENTAL INTERSECTS 2 
IMITTANCE,~W77 x 0-4 ml-mrad No. EXPERIMENTSII~TERSECT 1. 
FlLLlNG SPEED = 10 &lmin 
TOTAL FILLING TIMES 

Magnet Syrrcm 

ioC"S,NG TYPE&D fwt%O. RAD,Lm 

LATTICE 0ROEROFRT)RFO 

SPECIAL RESEARCH EQUIPMENT OR FACILITIES: 

(1) One large magnetic detector--with spark 
chamber readout, shower counters, muon 
identifier, and time-of-flight system. 

NC,. MAGNETS E B Length (,a,am 
(2) Time-shared on-line data acquisition and 

remote terminals. 
hi". 3UAOS Q Length (ea) 0.5 at F".5 GeV 
MAX BEND. F!ELDakG; MAX. GRAD.&&-kG/cm TOTAL POWER INSTALLED FOR RESEARCH 4.0 
OWEP MAGNETS 8 Int Rea '2, 52 Sext, 4 Ott USER GROUPS: in-house 2 outside7 

TOTAL WEIGHT (tons) Fe - 770 tOll&A1- 10 to&? TOTAL RESEARCH STAFF, in-house~outside~ 

BETATRON OSC. 1REQ. ~~5.0 - 5.73 . . 

AMPL. FW. AT INTERSLCT, (H)~(V)~~&&@LED RESEARCH TIME, 1 2 "m 
5.0 - 5,.?Ei ANNUAL RESEARCH BUDGET $1 un 

hours/ &Qar 3:nnn 
Accekratlon Syrrem PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE 

HARMONIC NO. 
-+3- 

FREQ"ENC"Gox 1.28 MHZ 

No. TRANSMlTTERS No. CAVITIES 2 Energy increase to 4.0 to 4.5 GeV 
[IUNCH To BUNCH TIME 1 bunch in each beam = 780 ns per beam, scheduled for completion 
BUNCH SIZE (LxW"Hj L = 30 cm October 1974. 
PEAK RF YOLTAGE PER BEAM- 

MAX RF POvES~ON BEAMS-&) 

Vawum System P&shed Articles DcrcriMng Machine 

PRESSURE IN RINGS. NO BEAM 10-9 ^ Torr (1) Colliding Beams - Present Status and the SLAC 
WITH BEAM 3 x lo- TOrr 

PRESSURE AT INTERSECT1ONS --1 x 10 ' TOW 

Project, B. Richter, invited paper presented 
at 19'71 Accelerator Conference, Chicago, 

PUMPS ("O., type. speed) Illinois, March l-3, 1971. 
The SLAC Storage Ring Project - SPEAR, 

Orher Rckvanr Paramcrerr or Notable Fearurer presented at VIIIth 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 ‘&a&&s 1 PERSON IN CHARGE E. M. Rowe 
INSTITUTION OATA SUPPLlEO BY E.M.Rowe 
LOCATlON Wisconsin DATE Januarv 21. 1974 

HISTORY AND STATUS STORAGE RINGS PERFORMANCE 

CONSTRUCTION STARTED (date) A”yer’9”” 1g68 NOmL31 Maximum 
FIRST COLLISIONS. OR GOAL (date) rv 

!T4T" 
Achieved 

.240 
TOTAL COST OF FACILITY ENERGY (GeV) 

FUNOEO BY- 974 RESOLUTiON WE (a) 6.25x10=--- 

TOTAL MACHINE STAFF (now) 1 LUMINOSITY (cm-' sec.') 

ANNUAL OPERATlNG BUDGET f%&ooo BEAM SIZE, horizontal 

vert,ca, 
STORAGE RINGS PARAMETERS CURRENT. PER BEAM 20 30 
G.Z”Wll 

X#ZB~YZPARTICLES~~~~~~O~S ENERW&GeV BERM LIFE, RT 20 m A 3 hours 
APPROX. SHRPE octapon DIMENSIONS Rr 1 .5 meters 
ORBIT: length 9.4 m, time x 10-8 SCHEDULED OPERATION (hrlwt) A 46 
No. INTERSECTS CR&SING ANGLE "ON EXAM'-100 OF SCHEDULED TIME 

Injector System 
microtron 

RESEARCH PROGRAM 
TYPE 

INJ. ENERGY 44 MeV OUTPUT 2 Xl@' P er pulse 
APPROX. EXPERIMENTAL AREA 400 m2 

No. EXPERIKNTAL INTERSECTS see below 
EMITTANCE, 2 Tf x .5R mn-mad 

. . 5 lmm ,m . 
NO. EXPERIMENTS/INTERSECT 

SPECIAL RESEARCH EQUIPMENT OR 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 FILLING TIME 

nagncr Syrrem 

FOCUSING TYPE *G FEND. RAD. .65 "l 
LATTICE ORDER ‘312 DDFDD 012 

Nu. M*GNETS+-- N". QUADS 

Length (,,,+. 

Length (ea) m 

MAX BEND. FlELD12.3kG; MAX. GRAO.1.2kG/cm 

OTHER MAGNETS 

TOTAL WEIGHT (tons) Fe 10 C" 1.2 
BETATRON 0%. FREQ. Y,, 1 .I8 3 lJ4 
AWL. FUNCT. AT INTERSECT, (H) (V) 

Accekrmon Syrcem 

HARMONIC NO. 1 FREOUCNCY 31 *g55 MHZ 
1 -4 

TOTAL POWER ,NSTALLED FOR RESEARCH 150 kVA 
USER GROUPS: I”-house LoutsideL 

TOTAL RESEARCH STAFF, I"-house Loutnde 60 
ANNUAL RESEI\RCH BUDGET > 750,000 
SCHEDULED RESEARCH TIME, hours/week 46 at present, 72 at end 

PLANNED EXTENSIONS Oft MODIFICATIONS TO MACHINE 
of year 

NO. TRANSMTTTERS 1 NO. CAYIT 5 

DUNCH TO BUNCH iTME 3 2 x lo-' se; 
BUNCH SIZE jLXwXHj variable, 600 x 1 .5 x .5 nominal 
PEAK RF VOLTAGE PER BEAM 20 kv 

MAX RF POWER 20 kW ON DE&MS 

Vacuum System 

do 

Published Artlckr Describing Machine 
PRESSURE IN RINGS. NO BERM 5 Tow 

WITH BEAM 2 x lo-,' T0l.r 

PRESSURE AT INTERSECTIONS Tar? 
Tantalus I; A Dedicated Storage Ring 

PUMPS (no., type, speed) i;yFl. ,"t"" R/set 
Synchrotron Radiation Source. E . M. Rowe 

P am & F. E . Mills. Particle Accelerators 1973, 
Vol. 4, pp. 2ll-227. 



NAHL OF STORAGE RlNGSe- 5:EiSDN IN CHARGC 

INSTITUTION Iahora+Dri uli de1 CNEN DATA SUPPLIED RYS. 

LOCATION Frascati DATE Feb. 1974 

HISTORY AND STATUS STORAGE RINGS PERFORMANCE 

CONSTRUCTION STARTED (date) Prela PrUiect 

FlRST COLLISIONS. OR GOAL (date1 

TDTAL COST OF FAClilTY y t 27 mi'lions 1g73 

FUNDED BY Not Yet Funded 
I 

:~:::,~~::::,:I"~:Dd:l)i 

STORAGE RINGS PARAMETERS 

Xbf3XK lE?xotat 
(or Goal ) XxX& 

ENERGY (GeV) 

RESOLUTION AEIE (X) 

LUH!NOSITY (cm-’ SK-‘) 
+* 

SEAM SIZE, horizontal 
vertical Ik 

CURRENT, PER BEAM 71111% 

-- 

BEAM LIFE. IT IA-9 

A 

SCHEDULED OPERATION (hr/wk) 

"ON REAM" a OF SCHEDULED TIME 

RESEARCH PROGRAM 

APPROX. EXPERIMENTAL AREA/.' 

NO. EXPERIMENTAL INTERSECTSb 

Na. EXPERIMENTWNTERSECT~ 

SPEE'AL RESEARCH EQUIPMENT OR FACILITIES: 

General 
COLLIDING PARTICLES e' e- ENERGY 10 * 12 GeV 

APPROX. SHAPE f&e Tt%Gk omwotd~.~ad. 136 L 
ORBIT: length857m. tm 2.86 A&. 

NO. INTERSECTS 2 CROSSING ANGLE= 

Injector System 
TYPE LINK + ADONE 

,NJ. ENERGY 1.5 GeV OUTPUT/ 
CMlTTANCE,~RID-"'Rm-mrad 

FILLING SPEED M*? -4-5 . -.*,I m 

TOTAL FliLlNG TIME lh 

Magnet Syrlem 

FDCUSiNG TYPE&JEND. RAD.-m 

LATTICE ORDERsfaadard 

Nn. MAGNETS-&@&Length (?a) m 
No. GUADS%&&&&ngth (ea)-5m 

MAX BEND. FIELDLkG; MAX. GRAD. - -5 tG/cm 

OTHER MACNETS~lRZ 

TOTAL WEIGHT (tons) Fe % 1100 cu - 

BETATRON 0%. FREQ. UH 

AMPL. FUNCT. AT 

Accckramn System 

~HARMONK No.&FREQUENCV~MH~ 

NO. TRANSWTTERS5fiNo. CAVlTIESb 

BUNCH TO BUNCH TIME *he 

BUNCH SIZE (LxWxH) - .y- - Earn at Xino 
PEAK RF VOLTAGE P:R REAM& 

"AX RF POUER-DON BEAM- 

v~~um System 
PRESSURE IN RINGS, NO BEAM - 10 

-10 TdW 

VITH BEAM +.. 10-g T0W 

PRESSURE AT INTERSECTIONS Iv In-" Tom 

PUMPS (no.. type, speed) - 120 x 200 l/G + 
distributed puaps l-64 x 6000 l/s! 

TOTAL POWER INSTALLED FOR RESEARCH - 5 w 

USER GROUPS: in-house outside 

TOTAL RESEARCH STAFF, in-house-outside 

ANNUAL RESEARCH BUDGET 

SCHEDULED RESEARCH TIME, hours/week 

PLANNED EXTENSION5 OR MODIFICATIONS TO MACHINE 

PJlirhed Artlckr Describing Mnchlm 

SUPERAIjONE 
(Special Document of INFN 6 CNEN) 
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SYNCHROTRON RADIATION SOURCE 

~~~l~~r~~c~mr-(Electron-stora~e & 
INS'TlTUTION DARESBURY LABORATORY 
Locn,oNDAR.ESBURY, NR. WARRINGTON. U.K. 

HISTORY AND STATUS ACCELERATOR PERFORMANCE 

CONSTRUCTION STARTED (date)NOt w-funded Normal kxinun 

FlRST BEAN OBTAINED. OR GOAL (date) r=rpi+pr 197 
(or Goal) 

TOTAL COST OF FACILITY E2M aLwr:X ( 

8 Achieved 

capital) ENERGY (GeV) 2 
FUNDEOsv Science Research Council RESOLUTION AE/E (%) 

TOTAL ACCELERATOR STAFF (ndw) - 
REPET. FATE (pulse/set) 

ANNUAL OPERATING BUOGET Storage time &hours u intensity 
DUTY FACTOR, n!wroscopic (I) 

ACCELERATOR PARAMETERS INTERNAL BEAM (part/pulse) 

P~~SIC~ID~~MIOM (Mean) (part/%x) 

RING OIAM.mm; Tunnel SeCt.- CURRENT (mA) = 

HAGNET-m; Hag. Gap 6.5 x vert Z BEAM EMITTANCE (Im-mrad) 

"DONUT' 19 x4.%,; Aperture&xiCn SCHEDULED OPERATION (hr/wk) 

ln)ector system 
"ON BEAM" X OF SCHEDULED T'IME 

TYPE 10 MeV linac + 600 MeV synchrotronsome Typic~l$xtana~ and secondary &amr 

OUTPUT (max$010e-/oul&~ PARTICLE FLUX BEAM AREA ENERGY AE/E 

BEAM EMITTANCE mn-mrad (part/w) (cm' ) (GeV) (Z) 

INJECTION PERIOD~psec. Or 1 
eturns le %zEe$i?3*i- 

aracfzristic 
INFLECTOR TVPEPU~G~~ mwwtic. Multlcvc -- 

accumulation 5 x 1013ns/s/mr in OJYmwidth at peak 
Magnet System 
FOCUSING TYPE %aratedn 

z.&2P :: + -l$ 4, at la 
No. NAG. UNITS16 Length (ea)di@l"fi2.18n 

--- at 4000 a 
2) Test beam from svnchrotrouctor 

STRAIGHT SECT. 16 Total S.S. LengthhOrn 

FOCUSING ORDER FBODBO ---- 
BETATRON OSC. FREQ. YH~vV~~. 5 RESEARCH PROGRAM 
FIELD, AT I~~.3600G, at maxl?kG TOTAL EXPERIMENTAL AREA 

Q 2000 m' 
RISE TIME - set; Flat-top time - set BEAM LINES TO Q 20 Stations 
HAG. WEIGHT (tons) Fe . cu STATIONS SERVED AT SAME TIME- 
POWER INPUT (NW) PEAK MEAN rb o * 4 BEAM SEPARATORS SPECTROMETERS 

Accekratlon System ON-LINE COMPUTERS WITH IllpUtS 

HARMONIC NO. 135 No. Cavities4 BUBBLE CHAMBERS, in-house-Users' 

RF RANGE. MHZ 428 TOTAL POWER INSTALLED FOR RESEARCH ud 

ORBIT FREQ. 3.17 MHz- NO. USER GROUPS: in-house- outside 

ENERGY GAIN TOTAL RESEARCH STAFF. in-house-outside 

RADIATION LOSS keVlturn 255 ANNUAL RESEARCH BUDGET, in-house 

RF POWER INPUT (kW) PEAK& SCHEDULED RESEARCH TIME. hours/week 

Other Rekvanc Parrmecerr or NotaMe Featwer RECENT IMPROVEHENTS OR t?ODFlCATlONS TO FlACHlNE 

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

P&shed Arrkler DercrlMng MachIne 

Daresbury Laboratory Internal Technical Memorandum T/M 105 (D.J. Thompson). 
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NAME OF STORAGE RINGS EPIC PERSON IN CHARGE DA Grw 

INSTITUTION Rutherford and Daresbury DATA SUPPLIED BY G H Rees 

LOCATION Ruth.Lab., Chilton, Edcot, Berks..UK DATE January 1974 

HISTORY AND STATUS STORAGE RINGS PERFORMANCE 

CONSTRUCTION STARTED (date) 1976 NWiWl Maxim 

FIRST COLLISIONS, OR GOAL (date) 1981 (cr Goal) Achieved 

TOTAL CDST OF FACILITY ,v EZOM (excl.st.aff costs) ENERGY ('.I&') 

FUNDED By Science Research Council, UK RESOLUTION AE/E (Z) 

TOTAL MACHINE STAFF (now) 
LUMINOSITY (cm-' sec.') 

ANNUAL OPERATING BUDGET 
REAM SIZE, horizontal 

vertical 
STORAGE RINGS PARAMETERS CURRENT, PER BEAM 

General t 
COLLlOING PARTICLES e ENERGY 

14 GeV BEAM LIFE, AT A 

APPROX. SHAPE symm~.rac$&DIMEN510NS 
349m radius A 

ORBIT: length~m, flme 7.33 10-b sets SCHEDULED OPERATION (hrfwk) 

NO. INTERSECT5 4 CROSSING ANGLE Collinear "ON BEAM" "b OF SCHEDULED TIME 

Injector Syrrcm RESEARCH PROGRAM 
TYPL Linacs + Booster Syncbrotron 

",,TP"T lo9 e+ /pulse 
APPROX. EXPERIMENTAL AREA m' 

IN. ENERGY 5 CeV No. EXPERIMENTAL INTERSECTS 4 

IMITTANCE, 3aw r(v) ml-mad No. EXPERIMENTS/INTERSECT 1 

F!LLING SPEED e 2 x 109 e+ or e-/set 

<lOOO set 
SPECIAL RESEARCH EQUIPMENT OR FACILITIES: 

TDTAL FILLING TIME 

tlagner syrrem 

IDCUSING TYPE Sep.FN FEND. RAD. 171.89 m 
LATT,CE OKD&4,FBDB)+ (FODBOPDOFW Insert+Insert Reversed) 

NO. MAGNET5 240 Length (ea) 4.5 In 
No. QUADS 132 + 32 Length (ea) 1.0 

MAX SEND. FlELDakG; MAX. GRAD. Oe95 kG/c: TOTAL POWER INSTALLED FOR RESEARCH Mu 

DTHER MAGNET5 160 sext, 4 act, 4 sk.quad USER GROUPS: in-house outside 

,OTAL WEIGHT (tons) Fe 
BE~~~~~~ 05c, FREQ, y~9.1,18.1/L5~ 19.1/18*1115.1 

TOTAL RESEARCH STAFF, in-house-outslde 

ANNUAL RESEARCH BUDGET 

AMPL. FUNCT. AT INTERSECT, (H) .4-1*2m (v) -1--Tm SCHEDULED RESEARCH TIME, hours/week 

Accekratm System PLANNED EXTENSIONS OR MODIFICATIONS TO MACI+# 

HARMONIC NO. 2880 FREQUENCY 39 MHZ 
No TRANSMTTTERS 16 NO. CAVITIES 164x lo 

R"NiH TO BUNCH TIME 1.83 10-G set 
B",,(H S,lE (LxW."j 70mm = 1.2m = o.3m at xn 
PEAK RF VOLTAGE PER BEAM 30 Mv 
MAX RF POWER 2-2*6 Mw ON BEAMS ' ' Oe7 lvrw 

~XUT System P,,blished Arrlcks Dcrcrlblng Machlm 

PRLSSURE IN RINGS, NO BEAM 10-9 Td7.r 

WITH REAM 
<x-9 

PRLSSURE AT INTERSECTIONS 

PUMPS (no.. type, speed) 

Other Relevant Parameters ok Notable FeaturcS 

Tdl.7. 1. Series of R.L. internal reports EpICfiC/l-40 (1973/74) 
Tdfr 2. A description is to be given by G H Rees in the 

1974 Intermtionsl Accelerator Conference Proceedings. 

Single ring, long insertions. 
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Superconducting Stretcher 

ME OFwCHINE Ring (ZGS-SSR) PERSON IN CHARGE 
Ronald L. Martin 

lnSTITUT,OW Argonne National Laboratory DI\TA SUPPLIED By Edwin A. Crosbie 
LOCA,lON Argonne, Illinois USA DATE February 1974 

Normal 

KY 

*0.01 
dc 

HISTORY AND STATUS ACCELERATOR PERFORMANCE 

CONSTRUCTION STARTED (date) Janu;;;u;;761978 

FlRST BEAM OBTAINED. OR GOAL (date) Y 
TOTAL COST OF FAClLITY $4 M 

ENERGY (GeV) 

FUNDED By US AEC (proposed) RESOLUTION BE/E (Z) 

TOTAL ACCELERATOR STAFF (nov) 
REPET. RATE (wlSe/SeC) 

ANNUAL OPERATING BUDGET 
PULSE WIGTH 

DUTY FACTOR, k!xrpSCdPiC (%) 
ACCELERATOR PARAMETERS INTERNAL BEAM (part/Pulse) 

Physical Dlmrmlom (Mean ) (partlsec) 

RING GlAM.6ihhm; Tunnel sect. ZGS ring building CURRENT (I&) 

ww,46di~ m; Nag. Gap 10 diam cm BEAM EMITTANCE (mn-mrad) 25 TT 

100 
lW3-- 
Variable 
250 

"DONUT' cm; Aperture diam cm 

hqector system 
TYPE ZGS .^ 

OUTPUT (max) 10 
I, 

pulseat 
12.0 GeV 

BEAM EMITTANCE 

INJECTION PERlGDxp:e‘, d?' 

mn-mrad 
50 turn* 

~HFLECTOR TYPE Resonance Injection 

Magnet System 
FOCUSING TYPE Separated Function 

24 -Length (ea) 

:;;A::; ::::? 25 
6.25 n 

Total 5.5. Length * 50 m 
FOCUSING ORDER FODO 

BETATRGN OSC. FREQ. ~~5.3-5.~ ",, 5*26 

FIELD, AT INJ. -,G, at mx ?o kG 

RISE TIME SAC; Flat-top time set 

MC&. WEIGHT (tons) Fe * cu 

POWER INPUT (NW) PEAK 0.3 NAN 0.3 

Accekraclo” System 
HARMGNIC No. 8 No. Cavities 1 
RF RANGE. 12 "HZ 
ORBIT FREQ. 1.5 MHz- 
ENERGY GAIN 

RAGlATlGN LosspkeV/tur” 

RF POWER INPUT (kW) PEAK 

Other Rckvrnt Pwwn.xers or Notable Perturer 

Maximum 
Achieved 

SCHEDULED OPERATION (hrlwk) 

"ON BEAM" X OF SCHEDULED T'lHE 

Sac T@cd Exrcmd wd Secondary &am% 

PARTICLE FLUX BEAM AREA ENERGY AEIE 

(partlsec) (cm'1 (GeV) (Xl 
See Zero Gradient Synchrotron -- 

----- 
-- -- 
---- 

--- 
---- 
---- 
RESEARCH PROGRAM 

TOTAL EXPERIMENTAL AREA ml 

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 Mu 

NO. USER GROUPS: rn-house- outside 

TOTAL RESEARCH STAFF, in-house- outside 

ANNUAL RESEARCH BUDGET, in-house 

SCHEBULEG RESEARCH TIME. hours/week 

RECENT ,M~O"EMENTS OR I+ODlFlCATlONS TO MACHINE 
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NAME OF STORAGE RINGS ISABELLE PERSON IN CHARGE R. R' Rau 
INSTITUTloN Brookhaven National Lab. DATA SUPPLIED BY H. &&ID 
LOCATmN Upton, New York DATE J~l-v 18. 1974 

HISTORY AND STATUS in design stage 

CONSTRUCTION STARTED (date) 
1976 

FIRST COLLISIONS, OR GOAL (date11981 

TOTAL COST OF FACILITY 

FUNDED BY U.S. AEC 

TOTAL MACHINE STAFF (now) --- 

--- ANNUAL OPERATING BUDGET- 

STORAGE RINGS PARAMETERS 

General 

COttIBING PARTICLES p-p ENERGY 2oo GeV 

APPROX. s,APEcircular DIMENSIONS 428 III radius 

ORBIT: length 2igom, time g Us= 

NO. INTERSECTS CROSSING ANGLE 0 ' 6 mrad 

~~~~torS~%!hrotron (AGS) 
*NJ, EN~RGv~OO MeV OUTPUT 28.5 GeV 
EMITTANCE, '* 4 ',T 

FILL1NG SPEED 250 AGS pulses 
TOTAL FILLING TIME 60 minutes 

mn-mrad 

;;;;;;N;;; AG FEND. RAD. 266 m 

LATTICE ORDER Q,BB (2 BB 

NO. MAGNETS=~~ &gth (ea)4.25m 

No. QUAOS96Le"gth (ea)T.?nm 

NAY BEND, rIELo&kG; MAX. GRAD. 6.7 kG/cm 

OTHER MAGNETS 

TOTAL WEIGHT (tons) Fe 

EETATRON OSC. FREQ. "H 23'4 
c" 19.4 

AMPL. FUNCT. AT INTERSECT, (H) 2.2 "v.(vj 6.7 

Accekracm System 

HARMONIC NO. 0.223 
Np. TRANSM'TTERS:/riIF-t??~AVITIESllrinD 

BUNCH TO BUNCH TIME 4.5 usec 

BUNCH SIZE (L.WXH)W 

PEAK RF VOLTAGE PER BEAM 

MAX RF POWER 550 kw ON OfAM- 

Vacuum System 

PRESSURE IN RINGS, NO BEAM = "--'O TpFr 

WlTH BEAM T0rr 

PRESSURE AT INTERSECTIONS =10-11 Tdt?. 

P"wPS (no.. type. speed) sputter ion . . Ti sub 

Superconducting magnets 

STORAGE RINGS PERFORMANCE 

ENERGY (GeV) 

RESOLUTION AEIE (a) 

LUMINOSITY (cm-' SK-') 

BEAM SIZE, horizpntal 

vertical 

CURRENT, PER BEAM 

Normal Naximdm 
(or Goal) Achlcved 
200 

$&in 

BEAM LIFE, AT A 

A 

SCHEDULED OPERAT!ON (hr/wk) 

"ON BEAM" % OF SCHEDULED TIME 

RESEARCH PROGRAM 

APPROX. EXPERIMENTAL AREA 
7200 .I 

No. EXPERIMENTAL INTERSECTS 4 
NO. EXPERIMENTS/INTERSECT 

SPECIAL RESEARCH EQUIPMENT OR FACILITIES: 

TOTAL POWER INSTALLED FOR RESEARCH !w 

USER GROUPS: in-house outside 

IOTAL RESEARCH STAFF, in-house-outside 

ANNUAL RESEARCH BUDGET 

SCHEDULED RESEARCH TIME, hours/week 

PLANNED EXTENSIOM OR MODIFICATIONS TO MACHINE 

15 GeV electron ring 

Publl*nd Arrlcks Describing P!xl'dm 

J.P. Blewett, Proc. 
Accelerators, CERN, 

8th Int. Conf. High-Energy 
1971, p. 501. 

F.E. Mills, IEEE Trans. NS-20, No. 3, 
1036 (1973). 

R.R. Rau, Comments Nucl. & Part. Phys. 
(to be published). 



!15 eev 

iominal 

$15 GeV 
$15 GeV 
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NAME OF STORAGE RINGS PEP - Stage I PERSON I,, CHARGE J. Rees, T. Elioff 
INSTITUTION SLAC-LBL DATA SUPPLIEO BY R. H. Helm 
LOCATIONS DATE 

HISTORY AND STATUS STORAGE RINGS PERFORMANCE 

CONSTRUCTION STARTED (date) Oct. '75 (proposed) Normal naxinum 

FIRST COLLISIONS, OR GOAL (date) 1979 
TOTAL COST OF FACILITY $60M 
FUNDED BY U.S.A.E.C. 
TOTAL NACHINE STAFF (now) 

ANNUAL OPERATING BUDGET 

ENERGV (GeV) 

(01 y$) Achieved 

RESOLUTION AE/E (X) 

LUMINOSITY (cm-' set-') * @15 GeV 

STORAGE RINGS PARAMETERS 

Ge"Wll +- 
COLL~O~NC PARTICLES e e ENERGY 5 to 15G," 

APPROX. SHAd-exaaon OIWSlONS 700 m diam. 
ORBIT: length2167m. time 7.23 usec 
NO. INTERSECTS_h_-CROSSING ANGLEA 

BEAM SIZE, horizontal 

vertical 
+ 

ii&E 

CURRENT, PER BEAM e 

BEAH LIFE, AT eO.l ,%?3Tk- 
A 

SCHEOULEO OPERATION (hrlut) 

"ON BEAM" % OF SCHEDULED TIME 

RESEARCH PROGRAM 

lNJ. ENERGv10-15Gev UUTPUT 2m 
PPROX. EXPERIMENTAL AREA 5 areas; 1oo-200 rn2 +,1.4 ns pufse e No. EXPERIMENTAL INTERSECTS 6* 

EMITTANCE, 7r x 10-I mn-mrad 
.17 to .l mA/sec, ea. beam 

No. EXPERIMENTS/INTERSECT 
FILLING SPEED 
TOTAL FILLING ~1~~10 to 15 min., both beams 

SPECIAL RESEARCH EQUIPMENT OR FACILITIES: 

9~5 intersections for H.-E. Physics 
Magnet System 1 intersection for Accel. Physics Studies 
FOCUSlNG TVPE%?.!.?&LENO. RAO. 170 n, 
LATTICE oRoER<F/~)BBDBB(F/~) cell 

NO. MAGNETS 192 length (ea) 5.56 

No. QUADS--%!..-Length (+0.78: 

MAX END. FIELO&%kG; MAX. GRAD. 0.80 kG/cm TOTAL POWER INSTALLED FOR RESEARCH wd 

OTHER MkGNmZ 48 str.sect.auads:84 sextupok GROUPS: in-Ilouse outside 

TOTAL WEIGHT (tons) Fe l;l;i 22b1. 13' TOTAL RESEARCH STAFF, in-house-outride 

BETATRON OSC. FREQ. vH "v 12 to 22 ANNUAL RESEARCH BUDGET 

AMPL. FUNCT. AT INTERSECT, (H) 5 m 0.2 m (V)----- SCHEDULED RESEARCH TIME, hours/week 

PLANNED EXTENSlONS OR MODIFICATIONS TO HACHlNE 

FREQUENCV 358.6 MHZ 
No. TRANSMITTERS 24 N,,C;TIE; buE;hes " 

Addition of su erconducting 
$ 

proton ring for 

DUNCH TO BUNCH TIME 2.4 fi ') 
200 GeV p on e-. 

BUNCH SIZE (LxwxN) 46 X 2 X 1 
2. Addition of 2nd electron ring. 

nml rms 

PEAK RF VOLTAGE PER BEAM 44 MY 
MAx RF POWER 7.2 p%T ON BEAMS 5 MJ 

V~uurn System Published Artlckr Dcrcrbing MacMne 

PRESSURE IN RINGS, NO BEAM <lo 
WlTH BEAM <2.5 x l(+Torr ' 

"The PEP Electron-Positron Ring", J. Rees, 
to be presented at IXth International Accelera- 

PRESSURE AT INTERSECTIONS 

PUMPS [no.. type, speed) ~&j;;~~;f+;; Conference' sLAc' 1y74' 

Orher Rekwnr Parameters or No&e Fea&S 
2. "Preliminary Design Considerations for the 

PEP Lattice", R. H. Helm,and M. J. Lee, to 
be published in Proceedings of Ixth Int. Act. 
Conf., SLAC, 1974. 



Tantalus II NAME OF STORAGE RINGS- 

- 56 - 
PERSON IN CHARGE E. M. Rowe 

lNSiIT"TlON DATA SUPPLIED BY- 

LOCATION Wisconsin DATE Jarmazy 21 5 1974 

HISTORY AND STATUS 

STARTED (date) January lg7' 

FlRSi COLLISIONS, OR GOAL (date) 

TOTAL COST OF FACILITY $2.5 x lob est. 

FUNDED BY 

TOTAL NACHINE STAFF (now) 

ANNUAL OPERATING BUDGET 

STORAGE RINGS PARAMETERS 

-GeV 
1O.Y x13.1 

,t,me 2 7.1 x10-7 
NO. INTERSECTS CROSSING ANGLE 

lnjecror System 

TYPE see below 
INJ. ENERGY 44 MeV UUTPUT 3 X 1 1 /oul.& 

EMITTANCE. 2 7T x .5T mn-mrad 

TOTAL FILLING 1lME 

Magncr Syrrcm 
FDC~SING TYPE AG REND. RA". 4.5 "I 
LATTICE ORDER0/2 
NC,. MAGNETS16LenSth (ea)bm 

No. ""ADS iengtn (,,,A. 

MAX BEND. FlEt:412.3<1;,; MAX. GRAD. ls2 kG/cm 

OTHER MAGNETS sextupoles 
TOTAL UEIGHT (ton:) Fe 'z""18 Cd ;o54 

BETATRQN OSC. FREQ. "H * 3 A 
4wt. FUNCT. AT INTERSECT, (H) (V) 

Acceknrion Syrcem 

hARMONlC NO. 9 FREQUENCV 33 MHZ 
NO. TRANSMrTTERS 1 

BUNCH TO BUNCH TIME 

No. CAVl#ES__;L--- 

3 x 10 

~~~:"R%::~:":~R BEAM 250 " 

MAX RF POWER 100 kW ON BEAMS 60 kw 

~XWT System 

PRESSURE IN RINGS;,N; ;$; '5 ;';$ TdFF 

TOW 

PRESSURE AT INTERSECTIONS Torr 

PUMPS (no.. type, speed) internal. 800 a/set 
ner magnet 

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 RINGS PERFORMANCE 
. 

Normal Naximum 
(or Goal ) Achieved 

ENERGV (GeV) 

RESOLUTION &E/E (52) 

LUMINOSITY (cm-' WC-') 

BEAM SIZE. horizontal 

vertical 

CURRENT, PER BEAM 100 mA 

BEAM LIFE, AT A 
m A 

SCHEDULED OPERATION (hrlwk) 

"ON BEAM" % OF SCHEDULED TIME 

RESEARCH PROGRAM 

APPROX. EXPERIMENTAL AREA 

NO. EXPERIMENTAL INTERSECTS 

No. EXPERIMENTS/INTERSECT 

1800 m' 

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. 

TOTAL POWER INSTALLED FOR RESEARCH- 

USER GROUPS: in-house outside 

TOTAL RESEARCH STAFF, in-house-outsrde 

ANNUAL RESEARCH BUDGET 

SCHEQULEO RESEARCH TIME. hours/week 

PLANNED EXTENSIONS OR MODIFICATIONS TO MACHINE 

Pubiirhed Artickr Descrlblng Machine 

Tantalus II: An Electron Storage Ring for 
Vacuum Ultraviolet Research. Ednor Rowe. 
Proceedings of the Brookhaven Synchrotron 
Radiation Study Symposium BNL 50381, 
pp. l-27, June 1973. 




