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Project Summary

Dasign study of a minicyclotron for ultrasensitive accoelsrator tnass

Titla of Projact
spectrametry for biomedical research

Accalarator Mass Spectrometry (AMS), ECER ion source, cvclotron,

Eesy Word
N carbon dating

Fraoject Leadesr Jondwon Kim

Associated Company

Accelerator mass spectrometry (AMSE) is an ultra sensitive method for isotope analysis, Muller
at the Lawrence Berlwrely Lab (LEL) in 1977 first suggested using a particl accelsrator to
measura “C and ®Be But it was elsctrostatic accalerators rather than cyclatrons that wers
gvantually successful The adeoption of nedativae ions, which is nesded to sesparats Y from Mz,
mada Tandem the mest appropriate AME dewvice, Cn the other hand AME cwclotrons hawve
beann first tried at LBL and later in Shanghai until the middle of 30's, but it was not fully
devaloped to compets swith weell established comimercial Tandem AMS systems, The tnain
shortcomingd sds poor transmission sefficiency, which ashed for a faw times londer analysis
titna for each sampls compamd to Tandemn AMS, whereas mass resclution of the AMS
crclotron was demonstrated to ke high enough e accurately measure the ratic of Y= relative
e

Weo ame tryind to design a cycletron ADMME system, which has comparable transmission to that
of the Tandein swstam, The beam line has a saw-tooth of buncher to bunch the beam for
better matching to the londitudinal acceptance of the cwclotron, and flat-topping rf svystetmn by
adding a third harmenic compenent is to be emplowed to enlardes the longitudinal phase
dcceptance, Extraction efficiency from the cwcloton can be increased by usingd an off-centering
injection at the cantar, The covclotron parameters ware determined considering the desidn
parameters of cwclotrons previously constructed We plan to first desidn and construct a
crclotron test-stand te test wvarious owclotron conditions sweith wvarving magnetic field strendths
and of frequencies to lock for highest transmission efficiency, An AME cwvclotron was desidned
usind 30 elbctromadnetic danalysis and beam optcs prodrams almady swell prosven, The beam
optical designs of the indection line on the other hand were made using TRANSPORT,
TURTLE and TBRAUCESD prodrams, The cvclotron cavity wwas designed and prowtped to
confirm cavity parformances and of drivingd circuit, We expect to extend our desidn efforts for

one  tore  vear to detail the adequate AME swystem design before  starting  sweith actual

COnstriuction,
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