
ENTRY NO. 82 
NAME OF MACHINE 88.-.Inch Ct;clotron.. ....... . 
INSTITUTION .~awren.c;e ... er.ke 1 eyLaboratory .. 
ADDRESS ............. .1 CycJo:trqnR()ad,Berkeley,.C.A .•• ~4129,U.S.A .. 

TEL 415~486~5088 TELEX910~3q6~2037 ........ . 
IN CHARGE .R" .G .... S t.Ok.S.til.d REPORTED BY P.i!-'1.i q J, . Cl. ark 

HISTORY AND STATUS 
DESIGN. date .19.58. Model tests .19.58759 .. 
ENG DESIGN, date .. 1959-.61. 
CONSTRUCTION. date. 1959.-.62 .. 
FIRST BEAM, date (or goal) .Int.erJlal .. 19.61, Externa.l .. 1962 
MAJOR ALTERATIONS .Ex t.erna.l .. i n.jecti 00 .. 1II.i.th. po.l ari.zed 
and. h.eavy. ions .•. ECR. so.ur.ce .l9~4f· MOPA .Rf. Sys tem 
COST, ACCc:LERATOR . n.5x .1.Q. \19Q21. . ....... .. 
COST, FACILITY, totalS5.1. .X. J.Q6 .. (l%Z). 
FUNDED BY . U,S,DePilrtm.entorE.nergy 

ACCELERATOR STAFF. OPERATION AND DEVELOPMENT 
SCIENTISTS .. 2. ENGINEERS .... 4 .. 
TECHNICIANS .. 11. CRAFTS ...... 2. 
GRAD STUDENTS involved during year .0 .. 
OPERATED BY Research staff or .. x. . Operators 
OPERATION . .1.16. . .. hr/wk. On target ... .80. . hr.lwk 
TIME DISTR. in house .... .75.. . % Outside .. 25... % 

BUDGET. op & dev$2.0.x,.106 .. 
FUNDED BY .U,$,Dep.ilrtmento.f Energy. 
RESEARCH STAFF, not included above 
USERS, in house JLBU .. 2.1 outside .nO/yr. 
GRAD STUDENTS involved during year .... 2.3. 
RESEARCH BUDGET. In house. $2 ... 4 .. >.:. .. 10 5 

.. 

FUNDED BY ...... U,S ... D.ep.artment..of Eoergy 
MAGNET 
POLE FACE, diameter (compact) .224. cm. R extraction .99 .. cm 
R injection em 

min .. 3.0 .. cm, Field ... 15 .... , kG at .. 64 .. x.].06 ...... 
GAP, min 19 .. cm, Field .21 .... kGl 

AVERAGE FIELD at R ext ....... 18. .. kG Ampere turns 
B maxi < B > . 1 .. 17 .. 

NUMBER OF SECTORS {com
p

act ... 3. .......... } Spiral, max 5.5 deg 
separated 

SECTOR ANGLE (SSC) deg 
TRIMMING COILS )7c;ircl!1.i!-r., .. 5.yaJ1eY.hil.nT]Onic 

CONDUCTOR, material and typeCOppe r., . ho.l. J.OW .. Wilt.e r7 .coo 1 ed 
STORED ENERGY (cryogenic) ................................. MJ 
POWER main coils. 7.00 max. kW; current stability 1 O~.s .. 

*trimming coils .6.00. max, kW; current stability 1 0~.3. 
WEIGHT: Fe ....... 290. tons; coils ................ 10 tons 
COOLING system .De.mi.rJE'rp.l.i.~.ed .. w.qt.er 
ION ENERGY (bending limit) E/A = ... 16.0 .... q'/a'MEV/amu 

(focusing limit) ElA = ......... 7.0 ..... q/a MeV/amu 
ACCELERATION SYSTEM 
DEES, number .. 1. .. ..... 180.. deg 
BEAM APERTURE ....... 3.,8. . em; DC Bias. .0. . kV 
TUNED by, coarse .Mov .... pane.ls ....... fine. I/ar ... cap.,. auto. 
RF . .5 .. 5 ..... to . 16 ... 2.. mHz. stable ± .10:-. 8 

.. 

Orb F .. 1.l .......... to .. 16.2. . .. mHz 
HARMONICS, RF/Orb F. used ... 1., .. 3, .. 5 ........ , ........ 
DEE-Gnd, max ............. 60. kV, min gap (pu.l.l.erll ... cm 
STABILITY, (pk-pk noise)/(pk RF volt) ... 10.:-.3 . 

ENERGY GAIN. max 12Q 
RF PHASE, stable to ± 
RF POWEP input, max 
FREQUENCY MODULATION, rate 

modulator, type 
beam pulse, width . 

VACUUM SYSTEM 

.. 3.0Q 
.. Q 

kV/turn 
deg 
kW 
. Is 

OPERATING PRESSURE ...... 1.~.2J.10~6.. Torr or mbar 
PUMPS, No. Type. Size .. F.ou.r .oi.1..di.f.fU!i i OO .. p.UmpS., .. . 
(Two 8) em,. Two. 25. em •.. LN .. trapped) •. two. 20~.K. .. . 
cryo.palle 1!i 
ION SOURCES 
.I nternal. fi.l.., .PIG ~ . E.xtema 1 .. pO 1.. •. E.cR. (.19.84.), 

INJECTION SYSTEM 
· Internil 1. ?O\Jr~E;?, .. Externa 1. ?O\Jr~e? wi tb .i!-.X i.a 1. injection. 
EXTRACTION SYSTEM 
· p, c., .~.1.~c~rOS:til ti ~ . dgfl ~.I;:.tor 
FACILITIES FOR RESEARCH 

SHIELDED AREA, fixed m'; movable .80.0 . m' 
TARGET STATIONS .... 1.4 In 8. roomS. 
STATIONS served at same time, max ... 1.. 
MAG SPECTROGRAPH, type ... QSD ,.LBL. Des.i gil. 
COMPUTER model . MOD Compo LV /25 .CJas s5 e 
OTHER FACILITIES I.sotope. prod.ucti.on, .On-li ne .. M.as.s 
· Separator (He. Jet} .... Transc.ur.ani u.m .. chemi!i try, .In- beam 
Gamma c.r.ay , .. B.i o.~med .1. rr.ad i a t .. i on,. P.olari meter , .. lOF. Sys tem 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (PIlA) 

Goal Achieved 
.. 2.-:6.0 .. 

3-:]4Q 
. .9.-: ].5Q. 

4-:224 

Internal t External 
p .< .. SO. < .. .30.0.0. . .1.-:2.00 .. 

.."He...... .<.].30. < ... 2.5.0.. ..2.-:5.0. 
1.60 2 +: ... 6 + . 
".DAr2 + ... 8 + 

tHighest in.t~nsi.tiesforl()w 
. o.rmid- raDg~ .~n~rgi ~s. 

BEAM PROPERTIES 
MEASURED CONDITIONS 

PULSE WIDTH .6.-:20. RF deg 5 . Pll A of .. 6.5 .. MeV 
PHASE EXC. max. 2.0 . RF deg 5 .. Pll A of . ·65 MeV 
EXTRACT eft .. .. 50.% 5 . Pll A of 65 . MeV 
RESOL L'.E/E. .... ·.3·% 5 Pll A of 65 . MeV 
EMITTANCE . 

..1.-:7 .. 

.. D5~ .• 5 .. 

a ... ions 

.a. ... ions 

.a ... ions 

·a·· ions 

{ 
.. 22 ... axlal } 5 

(TT mm. mrad) . .16 .. rad ...... Pll A of 65 . MeV ·a .. 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICS .. 78. SOLID STATES PHYSICS .. 8 .. 
BIOMEDICAL APPLICAT ....... 4.. ISOTOPE PRODUCTIONS. 
DEVELOPMENT .10 .. 

REFERENCES/NOTES *Installed. 3.0.0 kw max. power used. 
1) International Cyclotron Conferences. 
2) Nucl. Instr. & Meth. 154, 1 (1978) 
3) IEEE Trans. Nucl. Sci. NS-28, 3, 2934 (1981). 

PLAN VIEW OF FACILITY. COMMENTS. ETC. 


