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Syllabus lbr mcclicai physicist e'xaltrtt-tatt<llt'

,,\t,rric Str.lrctrrrc.,r0alic tttrttrrtcr.. rttass nrrrrrbcr- isotr,ipcs, radioisotrPcs. r-adi.activitl'' rn"r t-r,etivitr'

gi:.c-r.ar ,r..'ertics.r-ar'lra. beta arrcl sal,rlra r-a's. larrs of raclioactivitf ,.cl srrccessi't-'tt'artsfbrtitatioits'

'.i{-rrtc. 
dec.r,corsrulrt- lrc,, lile.,atrir.trr r^riio,,cti'c series- r'adinacrivc cqtriii[r.iLr*i. artillcial

I-. llasic [latl iation 1' lr,vsics

-scc{trltls.

2. 1]asic X-t':n' l'hvsics

acce ict'i(tlt s.

3- t{atliatiorl l)etection lttttl Nleasttt'eIIlttlt

dirrgriosttc arttl tllcralle tttlc tLtbes' sill'et1'rlel'iccs itl X-ra1'ttibcs' teclrttologl'o1'ttrodcrtr X-raY tr-rhes'

irrsLrlutio, arrrl crolirg of X-ra_v tubcs. llltr.ation arrd Lrcanr cprality'^ rrobile and cletttal ttttits' nlallitrlctions

'f X,ral,tubcs. iirrritirri.,s orr loadirrg. cotltr.l paltels- itllrtge itltettsillcrs: techttolouy ttl'electrotl

-1. I l'rinciples ttf lltrrlialiorr Deleclirttr

lSasic ir.inciPlcs (ll.r.arliario, tlcrectio.. c^s Fillccl rletectors: Iorriinti.)tt cltatllbers- 
-fheory arttl desigtt:

a.rrstrLrcti.,., orcorrrjcrrscr t),[)e crrarrtrcr.s ard thirrrble c'a.rbers: (jas rnLrltipiicatiott, I'ropot'ti'ttal atltl

GVI (lotrnters. characteIistics ol'o|gattic atlri itttlt'gattic cotlllters' rlead titlre iltrtl Iccovet'l'tittre' soliil s1.te

(l(jtecror.s (sci.rillatior] 6ctector.s, se.riconclLrctor cleteclors). Chenrical s1'sterlls' Racliogrnpltic antl

Ii,rlirchronric lllrrrs.,r.rrcrrrolur,iricscc,r D.sirretcrs (l LD), opricalry- stirntrrated Ltrr,i,escerrce

rro,.;rnrctcIs (osr.D). rarlioplr0tortrrninescettt ilositneteIs. neutron detcctoIs. rruclcar rr.ack e,rirlsiors fbr.

l'itst nerrtr..,ns, solid statc rlrlcleal' tracli (5SN't'D) cletcctots, calctrjttrcle l's'

1. 2 ll tt d i nti r t rt *l c tt s tr t i tt 14 tk i'l tt n i I tt r i rt 11 I t*t r tl trc tr t s

[)osirrrclcr:; basecl .rr condcnser cl*rrrrbers. pocket cltiUttbcrs- rl0sititetcls tlascrl ott cl'll'lcllt Ille asLl.elllcl]t-

r.rif.i*c.r ti,pes .r.clccrr.,ercr.s- vroslrFr'r'. viblatirrg corrrrerrs.r ant[ varact,r bridge typcsl secondary

,q1arr..,ar. t.errt,1,revel rlosirrrercr.s. lirr.rrrer.rlosil)lcters. r.adiati'rr fielcr arrar'z-r:r (r{irA), raclioisotope

caribr.attit.. tttulliptrrpirse d,si.rctcr.. rr^tcr 1)rrartorrt drrsirrrct'v s'stcr.s- trrach5'tlrerapy d,sirtretet's-

,rirer'roirrr.i*esccrlr <losi,reter readers tilr urcdical upplrcali.rrs. calrbratio, antl t'aitttettattcc o1'

;i::llil;iil, tbr persorner ,rr,irorirrg.'r'r-D barrgc reacrc's. glass cr.sirrerer retrclcrs, digitatpocket

(losir)eters rrsi,g s,ri11 stare crevices irrtl CN,1 coil.tcrs, teleteJtor. industrial gar,'ra racliography sllrve)/ '

trirrd a,cr fbot rrrorriror.s. rarrrrdr;,a,cl portar r,orrit.r'S, sci,tilr.riorr r..oritors lbr X-ra1'attd gattlllla

rarliattoiis.,eLltf0rr rrtouitors. tissLie crlrrivare,l srrr'e1,rllete's, r'rrrx rrretcr a.cr cl0se cqrrivalent lno'itors'

poL:l<et !leLltl orl ttl tltl itcll's' te Iedose svstelll s'

lrlstr.*le,rs 
'rr.crtrrtirrg 

arrcr s,ectr-.rrrctr.1,, po.t.rrre corrrrti,g syste.rs tbr alplta.ttl beta ladiatiort'

g.l.rr*l ra,\,srlectr{)lrtcter.s. rrrLriticrri,rrcl zrrr.ryz-e r:. rirltritr :cirtiri,ti'u corrrti'g s'stcrlr- I{lA cotrrlter.s'
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rrr)(1\' c()tllllcl s' ail luoilit()l s li)r l'il(li()a(iti\'c J)aliictl latcs alld gases
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4. tlatliirtittrt lliokrgv

Irrtcr.iir:liou .l'rarliari,. *'it5 ccils' cliotttosrttlte abctrittitltls' llllllaliolls' poteiltialll' lethal arrd sLrb-lcthal

ri.,*rge s. rroirrfrcario, ,rt.r^rtiariorr tlanrag..'r-irlr-. ragr'- au"-'utt' it'" tit't'io"trtiu1l..l1octrtrstic 
arrtl

rrcrcr.ri.isric c11er:rs;;;,,i;;,;;,. n.,.,,.,-,iaiui,;;.i.i.,*,'. r'-Ds0i;i;' *'''"".l radiati', on slii,' blood

1rr.r,i.g orga.s. ,rig.r,i.,"'i,r,ri,,,,,r ,.r,,,,,r,,.,i" '1"t ". "].1*t::l].:ll':|,:.ii:i,:jliJ;li] lli].iilt'] :l:1...

ljtllt:,;il,ll*Hiil'r[ji*ililr,..;,:l*;llF*l.i.ll:iil*lr::i[:r:J:Ti;'ll'Ir"'
i)i(,1(,!.,. n(r1l-c()tt\ elllirrrr;rl iilietitrttlttirrlt tc 

li,.laa,'tltra,italic tttotlel'

riirli.ilrc',ir1'^ titrtc 
';:t'';;";t;.irric"r 

(l'Dtr).r*l gaP correclrorl'

i. l{irrl iotltll':r llr

tle rrig. arrrr rrrarigairat tr,rrl,urs. palli.tivc ard ctrrative rliera,l'' bea,r t'era1;5',eclLtiprrrelts- 
kv X-ray

rriicrri.e . t.t..,,rrntrr,,i,i,r. ,r.oi.^r .r..truu ri,,"ar .cceieraror" ;iro";':;'iii"ot'iu't p' 
1Ti:xilt"Tr:[:ltxl.,

i\:1rt:,::ir:;l::;}]ril;rlllri:i[l':[i;i,i *::l**l?i:'i",''lffiilrl'::*j'
hl*:i[l[ll"f::flllpltl1li ;,:::1fi,:l];ili!)iiijf\i;''i '"'',,"n'r"n"'*' 

i 
': 

raclio'Irrerar';]'

tritlictit nttd occitllationnt 'aitt1' 'ntu""t'l 
;:'li";.,il't'tr"'ttt,,'ti''n'"t'ntttptnn"e 

c'tteri^ I'or 'trdiothe.apl'

e(1t1 lplllellt' t1 t"t t i t't,'tt"t" t""* (qA1 in rad iothet'itp)"

6. l{rrtliatiort Protectiort Stalttlirrtls 
...-.r..1,,.-,r,,,,1e sottfces, bllsi

r?,arliati.* <losc r. i.,-li'icluars frorn rratu'al ratrioacrivit):.irt tltc ett"irtrttrt'tctrt.ancl 'r1H:i:::illl'iii,1t '

c,rlccr,rs,,r.,.na,"Liu,, frorectit,, s::flliiihfl*fH:H:iljllli*f$i:iff,i',.";;;;;;;'u,.ot;..tro';
il.(i i1: re(,)rlrlr'n(li11i1rrr:, e ;'ttcuo'ie : "l ,,,,1rr.()t.Ll\scr,t,a ,aar",,,.,'..i,.,,i,,,io"' lircltlrs tovcrttitrg irrtct'ttltl

sratttlarr'ls''t'tn''tiii "''i 'rl[g' 
o)'i'l 

1,,-',,,' attd *rater'"'tU t1'Y'..'"';;i;' levcls' cl.se lir.its lirr

;.t;;;;"t rarl i.ttLtc I itlc corlcelrlral rorI s

occitl)aitotra' t'"'lii"''*;';;;;tl ptrblic' crrttrlbr"ters itttclttatttccs

'1" lLrrtlilrtiorl Ilaz-artl I:l'alttation rrntl (iontrol

r.rc,ral a*cr cxrer*rr rarriati. r,rrazittrrr evali "'i,Y'l "":1.::ll]i'li],:l :;l:$!ilju:iiJil:l* ;ili;fli]:'
;l'ii:::ltlllil::::llllil,ilt:lu;;llilt 

"'Jliii,i,,lilil;iHirilij,ir,:t,.\nlllxl,q,;;li.i".,i; 
-l::]l:"ii"'

trrct()r (.i'). n'"""t'' ""t' 
secortr'larl',llrotective 

l--at.ticls' t't:'*'i^iiI':,,tt 
t"ti it"Aical radioisotope

liicillries,'.,..*.i,.,,"..i...i".*r"ratol.'braclt1,tlteliril}.ltlSliIll.(1tlt'l'i
rah.ratories. .""""'.-.-*,,,,rr.rrr(.:rriIlLittioacrtccli.t',r.ait.rirrgi.strtttttetits'rlrcliatiortltrottitot'tttg
Ilacliatiort tttonitorirg instrtr ttettt*:1:,,J,,'i:l;;i,-n,,4 i'"t"tt'mifjj:*XlX;m:i,i,:l\:::;1i":::1"
1.rr,.rtttft"tt tor lacliatiorl generatlng e

cx[)r)sllres to ptttit'ut attioccttllatirlttltl ir rrtke ts' t lltlittltttll l

,. t-

cqLtill lltcttt
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fl. ldariiation I:Iaz:rrtl Iivaluation :tnd Control

Ir)tcrrlal ancl exlclttltl raciiation ltazalrls, cvaluatirlrl altd corlttol ot'extental rariiatiorr lr;rzards, irrdivicluai
attd',vorkplace tlttlttitoritlg- applicatiort of-tirne, distancc ancl sirielcling: shieldine calcLrltrtions, plirpltipg of"
nrr:rl ical radiation irrstallatiorrs. sltielcl ins calctrjatiotr llilratneter-s- rvorkload (W)" use lacior (U), oc.,,pon.y
tactor (-['). pt'inlarl'attd seconditt'v 1'tt'otcciivc barriers. desigrr arrd shielcling rcquilcntepts {br 6iagrrosiic Xia1,
llcilitics. telecrlbalt. nredicalacceler;jt()r". brachl,thclapy iltstallatiorrs anrl rncdicalrarlioisotope
laborafu;r'ics.
Itatiiation ttttlttitoritlg ittslrLtttten{s^ calibrittion clicck olrnorritor.ing instrurlerrts. rac'liation rlorritoring

Jxlcecltlt'es fbr radiatiort gettet'atittg eqLt ilrtrtertt anci irrstallations. plotcctiye gtcasures to reduce ra6i.tion
irxPosures to patients ancl tlccttpatiottal.tr,tlt'l<ers. radiatiorr hazartis irr r3ilioisotope laboratories, prgtective
ec1r tipmcnt,

9. I)isposal of l{arlioactive Wrste

lladioactive \vllsttrs, s()t-lrccs ol'raciitlactivc \vaste, classilicatittrr ol'tvarste, ireatnteltt techrriclues tbr soli6,
licltrid ancl Baseotts ellluents. pelrnissiblc lirnrts fbr rlisposal of'rviiste. salrrpling techniques fbr air, rvater.
arld solid, geological. lr1'droloeical. nreri iir rlrcteorological and ecological consiclerations lbr rvastc
cl isposal, deconttrrrr ination ltroccd Lr res.

Disposal 0l-rariioactivc \1,astes- getterurl rrethocls o1'disptrsal. n)irnagenrcnt olrariioactive r.r,as1e irr rledical,
i nrl ustria l, aglicrr [ttrrirl arrrl lcscurch litc i I i t ics.

I 0"'I'r'ansport of llarliuactivc NIatrr.iaI

Re,ettlatorv aspccts o1'tt'anspot't ot'r'tulioactivc rnatr:rial (t(Ail4), irrrroduction. tent)s rrsed (e-g f--orripetent
,'\trtltoIit,r'. AIL\" A2 valttcs. Llltilatcral & rrrrrltilatcral approvals. s[]t:,iial ftrrnr radioactive rnalerial. spccial
arl ilrlgelllcllt. transport index (l'l) cic.). tlanslrnrl scerrarios (rorrtirrc, norntal ancl lccidentul), varielr, ol-
pilcl(ages co\'cl'ed ttttdct'tlte tl'attsport I'egLrlaliorrs (incltrding r{esigrrirrg. testing. tlansport alr{ stor.age );
gcnslal reeqrrirerncnts of allpacliagirrg- rcrlrrirerncnts fbr trarrspnrt b1,3i1'nrorle, tcst rerlLrirerrrents,
ltreparation, marking. iabelirrg o{'packiiges. preparatiorr ot'tlanspori docuntents (consignors cleclaration,'l'lf EiVI flaltl. itisttttctions to tltc carrier & ernergencl,plepareclnes:; in rvliting), responsibilities ol'
cotrsigttot'. gclteral instrrrctiorrs antl lcsltonsc to o1l-norrnal sittratir,tis dLtring transport.

11. I{egulatory Aspects lirr }Ierlic:rl Iladiatinn Facilities

|'ratiortal lcgi.slatiorr. t'egulatot._1, Il'arrreu,o;k. releyflpt regullrt11rl,cloctrrnepts strcfu as Act. Ruies, applicable
safeiY Codes. stattdatds, gtrides arttl tnartirals, radiation sLrrr,eillarrcr. l.lrocedirres. r'egltlirtor),controllicerrsirrg.
inspcction atid ettlorcetttettt: responsibilitics olenrplol,cr". licerrsee. tladiological Sal'ctl,Olllcer
(ff SO). teclrnologisi, r'adiatiorr u,olket's arrcl radiciisotope sLrpplier.
Physical protectiorl of sotrrces. saf-ety ancl securit,\,of sources clrrring storage, use, transpor-t anci disposal.
rcgttlator}, retlLtirctnents lbr irttport/export. l]rocurelnellt, Lrse. harrdling, transt'er and clisposal ol
ladioisotopes^ ittvcrttot'y'corttrol. sccrrritl,provisiorrs; aclnrinistr.ative arrtl technical rneasrrres) sccurity
lltrcat and gratled approach in security provision" Ratliation []t otcctiorr Prograrnrrrc (lfPP).

\ l
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* lladiation Enrergenrir:s anrl IIedical .&Ianagernent

Itlrdiittion tlccidertts atlcl ettlcrsettcics irr tlte use irl'rac{ia{iorr !rorrrces irrrrl erlrripnrcnt in r.atliotlrcrap),.
ttttcicilr ttteci icittc arld (i illgllostic latl ioiog-r'. ratl iatiorr sat'et;,clrrring sonrce lr-u6slbr o,crdtr(lrs. sorrrcejltl(lii illld lrarrclling proce(ltlrcs. loss olt'ittliation sr)rrrccs. tire ir tlacirrg and recor,er._\,, case stuclies anc.lIt'ss..s Ica.ner-l- [{ac{intiorr in-iuries a.cl .rcrl ical luarlagenrent.

I -1. l. ln crgr:nc-r, llesporrsc I)la ns a rrrl [)re Jrarcd lr css

Nornral :rrlcl poterttial exi;ost-tt'cs^ accident sitr,rzrtions involving r:aclioisotopes. elerlents ol-
clnlrrgcncY plallning alld prepareclness inciuciing procedLrre.s fbr notiflcatidn ancl line of
conrrlr-rnication. aclnrinistrative and tec,hrticai proccclLrr-es. enrer.genc), response acccssor.ics.
resPonsibilities ol-crnplo,r'er" liccrrscc. I{SO. technolouist- racliatir.,p rvorl<crs 

^n6 
r.c{ioisolopc/

ei1 lrilrrncnt srrpltlicr in clrsc oI'cr-rrcr.gcnc.r,.

l.l. I{rgulator-r' Asprcts lbr }Icrlieal I{atliation I.'acilitics

Natiortal legisll'rtion- regttlatot'-l'liattteuork. re Icvarrt regulutor.r,clclctulrerrts such as Act, Iltrlcs, applicable
sali:t,r'codes- statltlarcis. gtticies ttttci Itrattttals. rari iation sLrlveillance llloceclrrr-es" regLrlator-1,c9ltr.ollice,sing.
irrslleclion and enforccnrcnt: rc-sporrsit;ilities olerrrplover'. liccnsec. i.lutliological S]fet1,ol.l'iccr(l{so), techrologist. r.urlilrtiorr ri,ci.kers arrrl r.atj ioisntoirc supplier..
I'lr,l'sical p|otection of'soLrrces. satet_\,and sccrrrilv of sorrr.cci cltrring storilgc, use. triu)sport anrl clisposal,
|egtrlafort'reqtt irelttcrtts lbl iirrPort/e.\port. pr'ocurenrcnt. Lrsc. halrcliilrg. trnrrsrbr-iirrcl disposll of
r.atl irlisotollcs. ittvertton'cotttrol. secrtlit.r'lrrovisir-irrs: arirrrinisrlativc rirr6 techrric.l nlcirs.r.cs" secrrrity
tilrcat attcl g|adcd a1ll;rottult in scctrritr,pl.ovisiorr. llacliation l,r'otectirtn [,r.ograrrrrrrc (ltpl,).

| 5. llatl iati,, I,)nr ergc rrcies a,tl -}terl iel I I,l,nagenr e, t

Iladiatiorr accitictlts attd crtlergcttcics in the irsc of'rarlialion sources ancl etlLr iJ-rrnent in radiot6erapy.
ttttt:lear trletlicirte arrcl <l iagrtostic racl iologl'. rarliatiorr saletv clirrin' sL)urce tralslbr opcrartions. sor.rrce
:;lLtck atld harrclllrrg Pt'ocetlttt'es" loss of radiutirrn s()Lu'ccs, thcil trar:ing ancl recover,\/. case strrclies a.cl
lr:ssons Iearncrl, I(adiation injurics anrl nrerlicai nranaigerllent.

I6. I,ilrrel'gerrcv l{esporrse I)lans arrrl l,r.e 1ral.rrllres.s

ir.orrllal and pote rttial cxposurcs, acciclcnt sitrrations involving raciictisotopes" elenlents ol'
clllcrgcllcy plarlliirlg attci 1;reltareclnt:ss inclr-rdinu proceclures lbr uotilrcation ancl line o1'
ctltttrllttttictltiotr- acltlirti-strtttivc ancl techttical proccclrrrc-s. cnlcrgcnc).r.csporsc access.rics,
r.r:sportsibilities of ctttployer. licensee. IISO. rcchnologist. rarliation \,yorkers apd radioisotope/
crlrriprnent strprpiier in case o1'crncrgcrrcr,.

u_')

i
\

\


