
ENTRY NO. 95 
NAME OF MACH IN E .. NEN Cyclotron 4. . DATE .. 30 . AprH. 1984. 
INSTI TUT ION E. 1. DuPont 
ADDRESS . ~~i t~ebie: to~e koa~~. N:. ~iii~ri~a, ~~ (b~A):' 

TEL '(617) 667:-953.1 TELEX 947126:-N~NNMrC. 
IN CHARGE . R. Garniewicz . . REPOR T ED BY 

Designed a nd 
HISTORY AND STATUS 
DESIGN. date. 

Built b y the Cyclotron Corp . 

ENG DES IGN . date 
CONSTRUCT ION. date 
FIRST BEAM. elate (o r goall 
MAJOR AL TE RAT IONS 

COST. ACC ELER A TOR 
COST. FACI LITY. lO tal 

Model tests . 

December 79 
Jul t. 80. 

.None 

FUNDED BY E •. 1. .DuPont . 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 

SCIENT ISTS ENG IN EERS 
TECHN ICIANS CRAFTS 
GRAD STUDE NTS II1volved duril1ll yeal 
OPERATED BY Rcs<w,h slaff o r 

OPERAT ION 100 . hr /wk On tar 'l"t 

None 
X 

T IME DISTR . In l 'OllS'; 100 %. ou tSide 
BUDGET, liP & d(v 
FUNDED BY . E.I. DuPont . 
RESEARCH STAFF, no t IlIcllided al)ove None 

US ERS , in IlOUSf; ou tm )" 
GRAD STUD ENTS irrvolved durinq y"a r 
RESEARC H BUDGET. in house 
FUNDED BY 
MAGNET 

Operato rs 

hr /wk 

PO LE FACE. d ,aloele r (co lopact) 96.52 ... ClII, R·ext rac t llln 41.9. ern 

R inject ion .... . CIll 

GAP. min .5.08 cl11 . Field 
max .10. Hi' ll, Field 

AVERAGE FIELD at R ext 

.22.5 . 

.14.4 . 

17.5. 
.. 1. 28 . . 

~~1 at ... 26>n06 . 

k~J A mpere turns 

B rna x/ < B > 
[ COrl1[Jac t 3 } 

NUMB ER OF SECTORS l:eparated . . .. Spiral. rnax . deg 

SECTOR ANGLE (SSC) deg 
TR IMM I NG COl LS Inner . a nd . o u ter. harmooi c . coi l s •. oDe 

per. secotr ...... .. . .. . . 
CONDUCTOR, Illa teria l and type . .. Hollo", . copper. 
STORED ENERGY (cryogen ic) .. . ... MJ 
POWER . main coils . . 5 1 . Illax kW: current stability 

trirnming coi ls . 1 .2. max kW : cu rrent stability 

WE IGHT Fe ... 22 . 5 tons coi ls 2. .. tons 

COO LI NG system . . . De iot:t ized. water. 
ION ENERG Y (Bending lirnit) E/A = .. q2 /A' MeV/amu 

(FOCUSing IIITl lt ) E/A = .26. . q/A MeV/amu 
ACCELERATION SYSTEM 
DEES, number 2. ang le .. 81. deg 
BEAMAPERTURE .. 1.9 em, DC Bias . 2.5 . kV 

TUNED by, coarse . . shor ting. bar .. finc .. capacitor. 

RF 26.9 . . to MHz. stabl e ± 
Orb ~ .. 26:<) ..... to . . MHz 

HAR MON ICS, RF /Orb F,lIsed 191; . . . .... . ..... . 
DEE-Gnd, max 34 . kV, rnin gap .. . ... 1. Cill . 

STAB I L ITY, (pk -pk noise)/{pk RF volt) . .. . .. ..... . .. . . 
ENERGY GAIN, max 

R F PHASE, stable to ± .. . .... . . 
RF POWER inpu t. max. . .. ~~. 
FR EQUENCY MODULATION, rate . .. .. NQr)E; . . 

modulator, type .. 
beam pu lse. width 

VACUUM SYSTEM 
OPERAT ING PRESSURE .. +0:-20 Mic;:ro . 
PUMPS, No. Type, Si ze .. . +:-+0'.' . oH. t;iHft,tsioo. 

ION SOURCES 
.fi g •. C;:9+~.c;:ath9Q~ •. raQia+. 

k V!tu rn 
deg 
kW 

/s 

Torr or rnbar 

F .. !3uck . . 

INJECTION SYSTEM 

EXTRACTION SYSTEM 

FACILITIES FOR RESEARCH 
m2

, movab le .... 111
2 SHI ELDED AREA . f ixed 

TARGET STATIONS in · ..... .• .. . J?<?I!1? 
STAT IONS served a t sarne t ime, Illax 

MAG SPECTROGRAPH . type 
COMPUTER rnodel 
OTHER FAC ILITIES 

CHARACTERISTIC BEAMS 
PART ICLE ENERG Y (MeV) CURR ENT (PI' A) 

Goa l Achieved In ternal E x ternal 

p . . 26. 26 .. ..200 .. 

SECONDAR Y (part/sl 

BEAM PROPERTIES 
CONDITIONS 

PI' A of · . MeV . ions 

PI' A of .. . MeV ions 

MEASUR ED 
PULSE WIDTH .. . RF deg 
PHASE EXC. Iliax . . RF deg 
EXT RACT ef f . . % 

RESOL llE/E ..... % 
EM ITTANCE 

PI' A of · . MeV .... .. ions 

fl l' Aof . M"V .. ions 

.. axia l 

. .. ra d 
PI' A of . MeV. 

OPERATING PROGRAMS, tilli e dis tr ibution 
BASIC NUCL EAR PHYSICS . SOLID STAT ES PHYS ICS 
B IOMED ICAL APP LI CAT . ISOTOPE PRODUCTIONS .. 100 . 

REFERENCES/NOTES 
1) 

2) 

PLAN VIEW OF FACILITY, COMMENTS, ETC. 


