
ENTRY NO. 91 
NAME OF MACHINE 

INSTI TUT ION 

... C,y,cl.o.-Gr.aaff. In.j.e.c.to.r. DATE .... 8/1/81. 
.T.r.i.a.Qgl.e. U.Qi.v.er ,si .ti.es. Nuclear. Laboratory. 

ADDRESS .D.uke. Uni .v.er,sity, Durha m.. NC. .. 27706. 
TE L .91.9-,68.4.-.8.1.5.8. TELEX 

IN CHARG E .. E .. G. •. J3ilpu.ch . REPORTED BY 

HISTORY AND STATUS 
DESIGN. date. 1964. Model tests. 
ENG DESIGN. date .. ~965. 
CONSTRUCT ION. date 
FIRST BEAM. date (or goal) fi'lc):ory 1966, ~He . ~ 961;3. 
MAJOR ALTERATIONS . Adqi):~ODi'll . Bi'lrmonic Co~l~ , .Pha~e 

L~m~):~Dg. ~li):s,.Movei'lble Magnetic.ChaDDel 
COST. ACCELERATOR CYclotron $360,000, FN.TaDOem . 
COST. FACILITY. total $3 .94sM.. $1.2SM 
FUNDEDBY . POE .• NSf .• . REW, N;C .. , . Duke .Univ, . 
ACCELERATOR STAFF , OPERATION AND DEVELOPMENT 

SCIENTISTS .19. ENGINEERS 
TECHNICIANS .. 4. CRAFTS 4 
GRAD STUD ENTS involved during year 
OP ERATED BY X. Research staff or 
OP ERAT ION .168. hr/wk . On tar'l8t 140 
TIME DISTR. Inl10use .. 100. %. outside 
BUDGET. op & dev .. $900.000 . 
FUNDED BY . . . DOE. 
RESEARCH STAFF , not Included ailove 

USERS. in house. 
GRAD STUD ENTS involved during year 
RESEARCH BUDGET. in house 
FUNDED BY 

MAGNET 

outside 

Opcr<'ltors 

hr / wk 
% 

POLE FACE. diameter (compact) . . 80. un, R -extraction 33. . .5 c;m 

R injection. __ .. erll 

GAP. min . 5. ern. Field . 12. 
max . . 10. ern. Field 

AVERAGE FIELD at R ext 

.. 20,5. 
. 16,4. 

kG~ kG at .1 67,00 . 
kG Ampere turns 

B maxi < B > ..... l.. 25. 

NUMBER OF SECTORS 

SECTOR ANG LE (SSC) 
TRIMM IN G COILS 

[compact . 
Lseparated 

3 } Spiral, max. deg 

... 45. . deg 

CONDUCTOR. material and type. Rollow. Core. Copper. 
STOR ED ENERGY (cryogenic) 
POWER main coils .. 30. max kW: current stability 

trimming coils max kW : current stabi lity 

WEIGHT : Fe ...... . 14. .. tons : coils 
COOLING system . .. water. 

. MJ 
. 6 . ~. 10-5 

.. . tons 

ION ENERGY (Bending limit) E/A ~ 
(Focusing limit) E/A ~ 

ACCELERATION SYSTEM 

. 15 .. q2/A2 MeV/amu 

q/A MeV/amu 

DEES. number .. 2.. . . . . ; angle .... .. 120. . deg 
BEAM APERTURE .. 2.05. cm; DC Bias . 1.0.. . .. kV 

TUNED by. coarse .. moveable. strap fine moveable. plate . . 
RF ..... ~ ? .. i3 .. ldor . 2S .. 0 . MH z. stable± . Lt::Bz · 
Orb F . to . . . . . MHz 
HARMON ICS. RF/Orb F, used .. fllDO:;U)lental. onl y ... . . . .. . . 
DEE - Gnd. max ... .. 40. . ... kV. min gap 
STABILITY, (pk-pk noise)/(pk RF volt) . .. 0,002 . 
ENERGY GAIN. max . . . ~20. 
R F PHASE. stable to ± .5 .. 

em 

kV/turn 
deg 

RF POWER input. max. .40. . . . . •. . . . kW 
FREQUENCY MODULATION, rate 

modu lator. type . ........ .... . 
beam pulse. width ...... . . . 

VACUUM SYSTEM 6 
OPERATING PRESSURE . .. . . 1. >.<.10-:- ... ... . . . . 
PUMPS. No. Type. Size ..... . . . ... . 
. . . . . . . . 1",1O~ '. Diffusion. Pump . . 
... .. .. . IN2·Traps .. . . . 
ION SOURCES 
........ E)11ers·PeDll;ill8. JOll. Gauge. 

/s 

Torr or mbar 

Y.O.. Purser. 

INJECTION SYSTEM 

. . . Axial .. 
EXTRACTION SYSTEM 

Ha.rmonic. Precession .•. Electrostatic. Deflec tor,. Mag, Channel 
FACILITIES FOR RESEARCH 

SHIELDED AREA, fixed. 1000.. m2
• nlovable . . . .... rn 2 

TARGET STATIONS .. 9. in .. _ 3. . .r?C?f!I? 
ST A T IONS served at same time. max . 1. . . . . . . .. .. 
MAG SPECTROGRAPH. type 
COMPUTER model . DEC. VAX. 11/780. 
OTHER FACILITIES . .. . .. .. .. . 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (PMA) 

Goal Achieved Internal External 

. H. 
.. D 

15 
. 8 

. 15. 

.. 8 .. 
.100 . 
..50 

. . 25 . . 
. 10 . 

SECONDARY 

BEAM PROPERTIES 
MEASURED 

(part/s) 

CONDITIONS 

PULSE WIDTH 18 •. RF deg .20. PM A of .15 .. MeV R:- .. .. ions 
PHASE EXC. max . . RF deg 

EXTRACT eff. 30 . . % 

RESOL c.E /E 0.3 .. % 
EM ITTANCE 

(n rnm-niradJ 
. 20. axial 
. 20. rad 

PM A of .. . . MeV 

Pll A of .. MeV 

PM A of .... . MeV 

.10. PM A of 15 ... MeV. H:-

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICS . . SOLID STATES PHYSICS 
BIOMEDICAL APPL ICAT . .. ... ISOTOPE PRODUCTI ONS 
. Bas~~. Np~~~pr. Phy~~~~. ~OO~ . . 

REFERENCES/NOTES 
1) 

2) 

PLAN VIEW OF FACILITY, COMMENTS, ETC . 

. ions 

.. ions 

. . . ions 

Beam properties with inte rna l phase limiting slits 
Pulse width 3.2 R.F. Deg. 1 .5. WA of 15 MeV R-

Res . llE/E 
Burst Length 

0 .1% 
0.5 ns. 


