
ENTRY NO. 84 
NAME OF MACHINE . ... Harwell V.E:C ...... . . .. ... . .. . 
INSTITUTION Atomic. Enersy. Research. Establishment 

ADDRTEES~ 0235~2~~41e~t.~~or~t~7'· ~;i~50RA,. En~iand 
IN CHARGE M . . S. Coates . REPORTED BY E. J~ Jones 

HISTORY AND STATUS 
DESIGN. da te 1961- 62 
ENG DES IGN. da te " . i962':"64 

Mode l tests 1961- 63 

CONS T RUCT ION. daw i962':"i15 
FIRST BEAM . <Iil te (or 'Ioall into i96S: ' ext. ' 1966 
MAJO R ALT EIiATI ONS . None 
COST. ACCELERA TOR 

COST. FACILITY. tULdl 

FUNDED BY 

£1.2 x 106 

£16 x 106 
tL K~A~E.A~ 

ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS 1 ENGIN EJ-RS .1 
TECHNICIANS 8 CRAFTS 9 
GRAD STUDCNTS i llVolwei dWIIIII year 

OPERATED BY . Rese,III ') staff or x 
OPERAT IO[,; 80 hr;w~ 011 tilrqf:t 

SO U{J , olllsl(h-: 

65 hl / wk 
TI ME D ISH1. III I lilliS" 

£750K BUDGET, "11 & dev 

FU NDFD BY . U.K.A.E.A • ./lsotope Sales/EURATOM . 
RESEARCH STAFF, Ilot IIH, lucJcel dllllV" 

USERS , i ll l HHlsf ' 6 

Gr:lAD STU[)~~N rs illvoivud durin~J Yl:ar 

outs iclu 6 
4 

RFSEARC H BUDGET, ill house " "" ""'. "TI)" 
FUNDED BY U.K.A.E.A. / Isotope Sales/EURA , M 

MAGNET 

POL E FACE, eliaillete r lCUlllpact), 

R in jection 2~7. (.1)1 

178 
LlII, R,extrac lion 80 

GAP, min .1.9" , (:( 11 , F ie ld 

max ,4.3. U I I, F ield kG at 

20 .. , 

AV E RAGE FIELD at R ext 

. ;Z;1.~. 

.13.;1 
17 

1.:30, 

kG}' 

kG Arnpere turns 
B Iliax/< B > 
NUMBE R OF SECTORS [ compact 

l"cparated 
3.} Spiral, max 48 deg 

SE CTOR ANGLE (SSC) , . , , , l' ... "1degf f' ld t' . 
TRIMM IN G CO I LS .12 ,circu ar COl.. s .. or , ,le,." rl1lJJllng; 
.3 ,coil.sper sector for harrronic, correction, 
CONDUCTOR, (( Iater ial and type , , . Coppe,r 
STORED ENERGY (cryogen ic) 2 , MJ 

POWER main coils 300" m'ax ~~ :' ~ ~rr~n't st'a~iliW 2" X '1100=~ 
trimilling coils .650 Illa x kW : cur rent stability 2 x 

WEIGHT , Fe 170. ' . , tons coils 10 tons 
COOLING system, ,IleJl1i.ne.raJ,is,e.d v.:~t.e.r, 
ION ENERGY IBendlng Ilmltl E/A = " .. 86, , q2/A2 MeV/amu 

(FOCUSing l imltl E/A = .6,5, q/ A MeV lamu 
ACCELERATION SYSTEM 

DEES, number .1. ' ang le , , , , . , 1.80. , deg 

BEAM A PE RTUR E , ,4;.,Q , em; DC Bias ,0 , . , k V 

TUN ED by, coarse ,$l1ort.pl an.e , "fine rrim c.ap. 8 
RF 7.5,. to 23" . . " MH/, stable ± 1 X 10-
Orb F ,,1.\ , .. , , to . . 20.6. , MHz 

HARMONICS, RF/Orb F , used , .1., .~ ,.5."7,,.9. ' 
DEE-Gnd, Illax " .. , .80 kV, min yap, , , 'o'.:i . em 
STABIL ITY, (pk -pk noisel / (pk RF volt) ,0 .. 001. 
ENERGY GAIN, ma x 

R F PHASE, stab le to ± 

RF POWER input. l11ax. 

FREQU ENCY MODULATION. rate , 

kViturn 

deg 

, , . ..• , . kW 

/s 
modulator, type .. 

beam pulse , width 

VACUUM SYSTEM 
OPERATING PRESSURE 1 x 10-

6 
, , . Torr or mbar 

PUMPS, No, Type, Size 3ci~1 :di#uS~ciri p.1.¥TIPS (one 6.0 .cm 
.and .two .76 an) : .Liq .. N2cryoranels . ' 

ION SOURCES 
, , , .. , , , , , , .. .rn~ernal Penning, 

INJECTION SYSTEM 
Internal ion source 

EXTR~CTIO'N SYSTEM2' chM~el electrostatic'def'iEdor' 
+,~gp~ti~, ~~0PP~l . (f9r.r~~~af.f9~us?ing), 
FACILITIES FOR RESEARCH 

SHI EL DED AREA, fixed 

T ARGET STATIONS 

360 
7 

STA rlONS served at same t ime , rnax 

MAG SP ECTROGRAPH, type 

COM PUTER model ' .... . 

m2
, movable o . ,. 3' 

in i' ........ . 

PDP ~I 

, m2 

rooms 

OTHER FAC I L1TIES 1 ... I,,9:t9pe, Produc!-,' on Rig, ':'lith. vari-
able tare-et, assemblies .. , .2, .. Radiation, D~e. ~U~with 
temp ., control. and prograrrrred, bearn SCanning. and t~rget 
CHARACTERISTIC BEAMS ~'ocking. 
PARTICL E ENERG Y (MeV) CURRENT (PMA ) 

16~6+ 
40 ' 8+ 
. Ar"" , 

58Ni6+,10+ 

Goal A chieved Interna l 
, , 60, 80 
, ~9()., . 0.2 
,132, , .0.2 .. 
,,50.,.15014),'02, 

External 
70 

. b~ i' 
, , , . 0.),. ... 

7, ,'O~ .. 
SECONDARY (part /sl 

BEAM PROPERTIES 

MEASURED CONDITIONS 

PU LSE WI DTi-B():-:'lOR F deg 

PHASE E XC. Illax , . RF deg 50' 
PM A of , , , . MeV .. ions 

EXTRACT ef f, 85, . % 2'0' 
RESOL M/E 0 .. 25. % 

EMITTANC E 

PM A of 

PM A of 

PM A of 

. ' . . , MeV 
60 . MeV .. p, 
60 . MeV p 

(1T mm -mrad) 
7 , axial 

7, . rad 
10 

PM A of . 60, . MeV , P. , 

OPERATING PROGRAMS, t ime d istri buti on 

· ions 

· ions 

· ions 

BASIC NUCLEAR PHYSICS.8% , SOLID STATES PHYSICS 

B IOMEDICAL A PPLICAT .. " ,. ISOTOPE PRODUCTIONS . :. ~~%: : 
Nucle.ar, C.h.eP1,istry. , .. 6% . , . R;l.d.iiJ.:t.iop. ~p~(II.is:t;ry . ;2% .. 
Radiation Damage. , . ,4.3%. ... ~:v!':.lP~)1:t, . . ... ;1;i% .. 
REFERENCES/NOTES 
1 ) RHEL Report NIRL/R/85, Harwell Report R5744(pp 5-9) 
21 Proc. Fifth Int. Cyc. Conf. 200, 318 (1969) 

3) IEEE Trans. Nucl. Sci NS-19, No.2 101 (1972) 

studies. 
There are also available a number of 'mixed beams' 
which have bee n specially developed for radiation 
damage work on fusion r eactor materials. 


