
ENTRY NO. 90 
NAME OF MACHINE CI",v",lan.dCli~ic/NASA.Cycl()tron 
INSTITUTION .... NASA7 .. L.ew.i.s .. R.es.ear!:.h. Ceo.te.r.. 
ADDRESS ... ?IQQO~r9Q~Pilr:k. R.d ....... ~Ieyel.ilnd, .QH.· .~~ i 35.' 

TELW q}':I33-':IQOO,,2q4 TELEX 

IN CHARGE .... ~ ... "' .• JlJ.l!~.. .. REPORTED BY ..... J.,W, .~.I.\J.e .. 

HISTORY AND STATUS 
DESIGN, date .se.e no.te ... 1. Model tests INJECTION SYSTEM 

EXTRACTION SYSTEM 
ENG DESIGN, date 
CONSTRUCTION, date ....... i ~7~..... .. 

. ./)«. i;'j] Jlql,lll t.e9 .. jq[1 . s.Qqrce .. 

FIRST BEAM, date (or goall .. J u.I X .. 1.9.72. 
MAJOR ALTERATIONS " ,9?6.Mo.d.i.fi.ed 
and horizontal neutron beams for 

.. .. . .. . . . ... .. . .. . ... .. . . .. e.1.e tro.H<l.t i!:; . .fo. \ .1.Q\"I.eo .. P.y .mi'lgne.t i.e .eb.imrJe..l. 

.be.am .. r.o0.m .. f () r .. v~ r t i ca FACILITIES FOR RESEARCH 

~~S~, ~~C"~~R~T~~· .•• $1; (jO(j, (iO·O·.· 
.ca.nc.er .. th~rClf>.Y.,. SHIELDED AREA, fixed .. Zo.O .. m2; movable ... rJo.rJe. .. 

in .... 4 .. 
m' 

COST, FACILITY, total .... $l.jO() ,,00.0. 
FUNDED BY NA.SA,.N~.I.af1d.Cl.eye1.and C.Un.i.c. 

ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS .2.. . ENGINEERS ..... .1 .. 
TECHNICIANS .. 1.. CRAFTrfun'e' . .1 .. 
GRAD STUDENTS involved during year 
OPERATED BY Research staff or ...... 1. 
OPERATION ... 40... .. hr/wk. On target .... 34' .. 

Operators 
hr.lwk 

TIME DISTR. in house .. .7.0.. % Outside ... 30 .. 
BUDGET, op & dev .... $.2.00.,0.0.0 .. 
FUNDED BY ." Net. 
RESEARCH STAFF, not included above 
USERS, in house ..... 7. 
GRAD STUDENTS involved during year 
RESEARCH BUDGET, in house. 
FUNDED BY 
MAGNET 

outside ..... .6. 
... DOne . 
.. . $25,0.00. 
.. ... NC.I. 

% 

POLE FACE, diameter (compact) .1.75.. cm, R extraction .. 7.3 .. cm 
R injection cm 

GAP, min .17.. cm, Field . T~.J' .' 
.. kG at min cm, Field "'1'5:'2' 

AVERAGE FIELD at R ext 

.. kGJ 

.. kG Ampere turns 
B maxi < B > ..... 1..2.6 

NUMBER OF SECTORS { ::::'::~d3.. } Spiral, max 

SECTOR ANGLE (SSC) .. deg 

... deg 

TRIMMING COILS .8. 

CONDUCTOR, material and type. WGI.te.r. C0D l"d . coppe r .. 
STORED ENERGY (cryogenic) ..... _~J 
POWER: main coils 200. max, kW; current stability .. 1.0. .... 

trimming coils 35.. max, kW; current stability .. 1.o.~.3. 
WEIGHT: Fe .300.. tons; coils tons 
COOLING system ... d.i.5.t i 1 I ed .. wat.er .. 
ION ENERGY (bending limit) ElA = .... S5. 

(focusing limit) ElA = ..... 45 .. 
. q'/a' MEV/amu 
.. q/a MeV/amu 

ACCELERATION SYSTEM 
2 DEES, number 

BEAM APERTURE ... 3 ... 8 .. cm. .. cm; DC Bias .. oQ[1.e. 
TUNED by, coarse .pane.ls.. fine ... pane.ls.

6
. 

RF .13-.S .. to ..... 22.5... mHz, stable ± .. .1.0:-... 
Orb F .. 6.7 ....... to. .2.3. . mHz 
HARMONICS, RF/Orb F, used ... ) &2 .. 
DEE-Gnd, max .... 70. kV, min gap .... 1.. 9

3 STABiLiTY, (pk·pk noise)/(pk RF volt) .. .1.0 ... 
ENERGY GAIN, max ..... 220 ..... 
RF PHASE, stable to ± " . one. 
RF POWEP ·input, max .... 20.0. 
FREQUENCY MODULATION, rate 

modulator, type .' 
beam pulse, width . 

deg 
kV 

..... em 

kV/turn 
deg 
kW 

..... Is 

VACUUM SYSTEM 8x10-6 
OPERATING PRESSURE Torr or mbar 
PUMPS, No, Type, Size ... 2.oi.1..diffus.Loll .. J.6 .. inch .. 

ION SOURCES 

... ·hDode-d.·j I"}tern .. .].· 

TARGET STATIONS . .5. 
STATIONS served at same time, max. . none .. 
MAG SPECTROGRAPH, type .. none . 
COMPUTER model .. P D P.~.1.5 .. 
OTHER FACILITIES .. ver t i c.a.l. ao.d. ho.r Lzo.n tal. neu t.r.on . 
. beam., .. sh.i.e.lded .. & .. c.o.l.I.i.mated . fo r .. t.herapy.. 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (pI'A) 

Goal 
.. SO .. 

26. 

Achieved Internal 
... 100.. 

laO 

External 
. prDton. 
.. d e.u te r·o n 
... He-.J .. 
... He~·4.· 
SECONDARY 

BEAM PROPERTIES 
MEASURED 

PULSE WI DTH ........ RF deg 
PHASE EXC. max .... RF deg 
EXTRACT eff . . ...... % 

RESOL tJ.ElE. . ..... % 

45 
2£ 
78 

·5£· 
(par!!s) 

CONDITIONS 

35 
25 
.1. 
.. J .. 

... PI' A of . .. MeV. .. .. ions 

. " PI' A of ...... MeV. . ... ions 

... PI' A of ....... MeV. . ... ions 

... PI' A of . . .... MeV. . ... ions 
EMITTANCE 

(1T mm. mrad){' .~:~al } '" PI' A of ...... MeV. 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICS. SOLID STATES PHYSICS. 
BIOMEDICAL APPLICAT. ISOTOPE PRODUCTIONS. 

REFERENCES/NOTES 
1) Th j s cyc lotron has the dee des j gn of the 
~ and RF design described in NASA TN 5546. 

MSU cyclotron 
The I ron, Co i Is 

60 inch fixed and power supplies were from a GE supplied 
frequency cyclotron. 

716 

.·'.AN VIEW OF FACILITY. COMMENTS. ETC. 

CD 
SKYLIGHT 

CYClOTRON 
VAULT 

HOT STORAGE 

® ... ~--. 


