
ENTRY No . 88 HARWELL VEC 

N AM E 0 F MACH I N ~ tciTIic . Energy' ResearCl'd;stao:iis~Jt N\.iCieir~Pnt~~~· 'Bi ·trisirumen1:at"fciri 'rii v1sion' ... ............... . . 
INSTITUTION .... . ... .. .. ....... ....... . ..... . ..... .. ...... . . . ...... , . . ........ . ..... . . . ......... .. .... . . . •... .... ...... . . . 
AODRESS ........ : .... !l.~~~ .~b<?!'~.t~.t:Y., .. I?~9'?'?t, . 9?<.f.~t:~l)i~,.~!1f'.l~.~ .... ... . .. . ... . ... . .......... . ... ... .. .. ....... . 

TEL. Q?il? :-. . ~~~ ~ ~ ...... .. TELEX . .... ~:m9 . .(\~ .. Ci . ...•................... •....•. ..•.........•....•....•.. .. .... 
IN CHARGE .Qr.. ~'" ,s .... GQfl.1;'i'9 ..... REPORTED BY ... 1;..,. )'I~).)<.i.l\flQl')l.l) •. .,T" JIp)\W,q ... .. . ................... .... . . ..... . .. . ... . 

HISTORY AND STATUS 
DESIGN, date . J. \l!3~ . . -.. q~ ... ... Model tests ~!1.6.1 .. -: .~~ ...... . 
ENG DESIGN, date ... .. Hlp/l. :-.. 6.'~ . . . (')5 .. .. . . ...... ... . . ... . 
CONSTRUCTION, dale ....... 1.9.6.~ :: ....................... . 
FIRST BEAM, date lor goal) ... . 1.9.qq . . ............ ........ . . . . 
MAJOR ALTERATIONS ...... NQf\~ . .. .... .. • ... ........ • .... 

COST.' i.:CCELiiRAT·ciR· : : : : : : : : :~q¥: : : : : : : : : : : : : : : : : : : : : : : 
COST, FACILITY. total ....... ... ~~,91,1 .. . ................... . 
FUNDED BY ...... ..... P .. l<..A .. r; .. ~ , . ....................... . 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SC IENTISTS ..... ~......... ENGINEERS ...... ~ ........ . 
TECHNICIANS .. .. 9.. .. ..... CRAFTS ..... . . . . 9 ........ . 
GRAD STUDENTS Involved during year ...... . . . -; ..• ......... . 
OPERATED BY . ... -; . ... . Research staff or A~qlJl')tC;:!'~'Operatora 
OPERATION . . . . .40 ..... hr/wk, On target ... .. . . ;30 ... hr/wk 
TIME DISTR. In house . .... .. .... . %, Outside .... ... .... . % 
BUDGET, op & dev .. .. .. . . £.Q .. 'N( .. . . ) ............ ...... . .. . 
FUNDED BY ......... 9\l?t~.r:. l!~~l:" .................... .. 
RESEARCH STAFF, not included above 
USERS, in house .... . . .... ). ...... . outside .. .. . -; . .. . . . ..... . 
GRAD STUDENTS involved during year .... .... . .. -: .. . ... .•.. .. 
RESEARCH BUDGET, in housB 'K " ·~~21}········· · · · ·· ·· ···· .. 
FUNDED BY . ... . . ... ....... ' . . ·A· . . , . : ...... ........ . .. .... . 
MAGNET n 
POLE FACE, diameter Icompact) .. ~~8cm, R extraction . -?~ . cm 
R injection ...... . . . cm 
GAP, min ...... ~ ~. cm, Field .. . 2.1 ... q . .... kG } 6 

max . ..... 1il. cm, Field . .. 1.'l .. ~ ..... kG at :(5!5. 1< •• 1.Q . 
AVERAGE FIELD at R ext .... .. . .1.';: ..... . . kG Ampere turns 
B maxi <B> .................. ~.:,l .... .. . . ... ...... . .... . 

NUMBER OF SECTORS {~~;;;,~:~td :::::: } Spiral , max 4.8. deg 

SECTOR ANGLE ISS C) ............... . deg 
TRIMMING COILS ... iI. /1.a.rrrRl'):i, 9'?19!"~:tp.r ........ ..... . .. .. . . 
. . . . . . . . . . . . . . . . . . . . ~fl .. o.r:l):(. t'?{89~!" ......... .. . . ... .... . .. . 
COND UCTOR, material and type ... u .. . . .... ........ . ... ... .. . 
STORED ENERGY Icryogenic) .. . ..... -; ............. ..... . MJ 
POWER : main coils !3.o,q . . max, kW ; current stability . . 2/-105 

trimming coils 65Q .. max, kW ; current stability .. 1/.104 
WEIGHT: Fe ... .... )'7P ... . .. tons; coils .... !-9 ........ . . tons 
COOLING system .... .. . W~1;'i':r ........................ ..... . . 
ION ENERGY Ibending limit) E/ A = .... 8.6 . .. q2/a2 MeV /amu 

Ifocusing limit) E/ A = PP . . "1El'(.- protons 
ACCELERATION SYSTEM 
DEES, number . . . .. t ...... . . ; angle ........ WQ ...... .. . deg 
BEAM APERTURE ... . 4. .. q . .. cm; DC Bias ... ... 9 ......... kV 
TUNED by, coarse .... t-1.'3. . . • • • •• fine . .. . .. ye;. fl.!l.tP. fj ... . . . 

RF ... .. 7 .•. ':'. . . . . to ...... 2~ .. mHz, stable ± ... .1I.1.Q ..... . . 
Orb F . ... . 1.1... to .. 2:l .. ... mHz 
HARMONICS, RF/Orb F, used . )., .. 3., .. ~, .. '? t • ~ •••••••••••••••• 

DEE - Gnd, max .. llP .. kV, min gap ..... Q, 7 . . ......... . .... cm 
STABILITY, Ipk-pk noise)lI~k RF volt) .. Q •. QQJ. . ...... .. ... . ... . 
ENERGY GAIN , max .. ... . , ?0 .. .. .................... kV/turn 
RF PHASE, stable to ± ........ ..... . .. ......... . ...... .. deg 
RF POWER input, max .... ~'.() .. .... . , .. . ....• . . . • ... . .... kW 
FREQUENCY MODULATION, rate ... . . ..... ... . . . . ..... .... /s 

modulator, type . ..... .. ... . ....... . .. . . .... ..... . .. . . . . 
beam pulse, w idth .. ... . ... .. ...... . . .. .... ...... .... .. . 

VACUUM SYSTEM - 6 
OPERATING PRESSURE ... 1 .. 'S .~(l ..... '1'" '24" Torr or mbar 
PUMPS, No, Type, Size .?>.<. ~~.: .. .. ~~ ... ~ . ... : .... ...... .. 
. . . . . . . . . . . . . . . . . .Gil .diffus;lm .. . ... ...... ..... .... . ... . . 

INJECTION SYSTEM Internal P . I.G. source . .... . .... . . . .... . . ..... . ............ . . . ... . ..... . ..... . . . 

~~:~~JW~~~~f:~~~.iC .~d .~~~~~ .. c.h.~,:~ ... . ..... . 
FACILITIES FOR RESE~~H 2 _ , 
SHIELDED AREA, fixed .. . . .. ... .. In 4 movable ... ... .... . III 

TARGET STATIONS ..... il .. . in . ........ rooms 
STATIONS served at same time, max .. ~ ........ . .... .... .... . . 
MAG SPECTROGRAP~e ....... 'iiD:w ....... .. ... .. .... . 
COMPUTER model ~ ....... P9 .. 1.~~Q ... . .......... . ... ..... . . 
OTHER FACILITIES •. ~.~!1. 9 .. a,t:~a,.~C:::~~~!l~ ....... . ... . . 
y¥.t9~. ~~?t.0.P.E: .l?~ .. t,l~~~?!l .. t.3!~~~ ........... . .... .. ... . 
Y¥'~9\l~. !1~El.~~':l9¥. ~!I-:rJ5.e.t.~ .. .. "':l~::?!1. ~!l!.fS.8.~ .. . . . . ... . 
CHARACTERISTIC BEAMS 
PARTICLE ENERGY IMeV) CURRENT Ipl,A) 
IH Gg81 A~~leved I~~ec\nal Exter~1 
·ct········· .... . 85 ...... ·85····· · . . . . ............ . .... . 

NL : : : : :: ::::::::::: .. '46 .. .... ::: ::: : :: :: ::::::::::: 
.L; .4~ .... ... ......... : : :~C:::: ..................... . 
SECOI\I.DAflY Neutrons 4 x 1012 Ipart/sVsteradian 

BEAM PROPERTIES 
MEASURED CONDITIONS 

PULSE WIDTH ... .. RF deg · .•• . •• PI-' A of . ... MeV ... ions 
PHASE EXC, maoo ... RF deg 
EXTRACT eff ... .... % 

· ....•• PI-' A of .. .. MeV .... ions 
· . !1.0 ... PI-' A of ?O .• MeVH . .. ions 

RESOL 6E/E . . P ... 5 .. % • ••• ..• PI-' A of .... MeV ... ions 
EMITTANCE 

I d) { 
... aXial} A f M V . 

it mm. mra .' ... . rad . ...... p~ 0 • .•. . e ... Ions 

OPERATING PROGRAMS. time distribution 
BASIC NUCLEAR PHYSICS.-: SOLID STATES PHYSICS :-. 
BIOMEDICAL APPLICAT . . . 5.'f..' ISOTOPE PRODUCTIONS ~~ 
. .... D.aJIl'I.P:El .~1;\I<,j:j.!,,~. 7.5%. •......................•. . . ....... 

REFERENCES/NOTES RHEL report NIRL/R/86 
Harwell r eport R5574 (pp5-9) 
Proc. Fifth Int. Cyclotron Conference 200, 318 (1969) 
IEEE Trans Nucl . Rci. NR-19 no . 2 , 101 (1972) 

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. 
COMMENTS 

N 

t 


