[lpoon3BOACTBO MeANULMHCKUX
PaANON30TONOB Ha YCKopuUTene
npotoHoB Y-80.



Cxema KoMmnnekca ans nosiy4eHnsa pagmuonsoTornoB Ans
MeONLNHBI.

1 - yckopuTensb; 2 - cTaHuun obny4veHunst; 3 — p/x BOKc;

4 — ropa4vme Kamepsbl; 5 — macc-cenapartop



[ToaTanHbIV NnaH OCYyLLEeCTBNEHNS NPOeKTa.

1-n aTan:Nony4yeHune Sr82 (oo 1 Kiopu), paspaboTka METOAOB BblAENEHUS, OUMUCTKN U
aHanusa, Cpok 2-3 roga

*YcKkopuTens,

*Pa3Bozka ny4koB (3 fiMHUm),

*CTaHuma obny4yeHusa, nHeBMonouTa, p/x 6okc kopn. UPUC.

*‘Muwens RbCI

‘PaspaboTka reHepaTopa Sr82 - Rb82.

2-n 3Tan: 4-5 net
*ellé 2 cTaHummn obnyyeHus ,
‘ropsiyme Kamepsl,
*cpeacTBa TPaHCMOPTUPOBKN,
*Mmacc-cenapatop off-line.

3-n aTan: 6-8 net
*rlofyyeHne apyrmx paguonpenapaTos.
*CepTudomkaums npoaykumnu,
*nonHomMacLuTabHasi pabota koMmnnekca.



DIAGNOSTIC RADIOISOTOPES
S67Zn(p,n)67Ga 68Zn(p,2n)67Ga
natKr(p,xn)81Rb5.
82Kr(p,2n)81Rb
111Cd(p,n)111In
112Cd(p,2n)111In5
123Te(p,n)123lI

124Te(p,2n)1231 124Te(p,n)124l
1271(p,5n)123Xe—>123I
1271(p,3n)125Xe->125
124Xe(p,2n)123Cs—>123Xe—>123l
124Xe(p,pn)123Xe—>123|
203Tl(p,3n)201Pb—>201TI
203Tl(p,2n)202mPb—>202TI
203Tl(p,4n)200Pb—>200TI



POSITRON EMITTERS for PET
69Ga(p,2n)68Ge.
natGa(p,xn)68Ge
85Rb(p,4n)82Sr
natRb(p,xn)82Sr



Los Alamos

LARGE-SCALE ISOTOPE PRODUCTION WITH AN INTENSE 100 MEV

The RbCI targets and gallium targets are disc shaped and have a nominal
diameter of 50 mm.

Up to three targets are irradiated simultaneously with nominal incident
energies of 90 MeV, 65 MeV and 30 MeV.

Targets are separated by spacers to form 5 mm thick cooling channels
between the target faces.

Typical cooling water velocities flowing over the target faces range
between 2 and 5 m/s.



Table 1: Beam Parameters

Beam Parameter Value
Pulse duration 625 us
Average power 25 kW
Spot size 12.5 mm
Sweep radius 12.5 mm
Sweep frequency 5 kHz

Los Alamos
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CpaBHeHUe Npou3BoaAUTESNIbHOCTN MULLEHEN U3
Rb u RbCI, Jloc-Anamoc

3HepauA mokK, Bpema AKmusHocmeo
muweHo Macca npomoHos UA obnyyeHus, Sr82 Ha

5 M5B CYmKu MOMEHM
gbioa4u, Ku
Rb met. 50 94-101 130 2 1,5

RbCl 10 65-40 80 2 0.5-0,7
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Gallium
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VicnblTaHNA NPOYHOCTU MULLIEHEN

Obny4eHo:

98 muweHen RbCl, n3s Hux

54 B Kancynax n3 HepXx. ctanu (MHTEHCUBHOCTb
npoToHHoro nydka ot 100 go 200uA);

44 n3 cnnaBa NHKOHENb 625 (npu ny4vke 01200 go
220uA).

38 munweHen ¢ meT. Ga ( npu Tokax ot 100uA
0o250 PA;
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RbCI Salt Targets with Stalnless Steel Capsules
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Figure 3: Survival data for RbCl targets encapsulated in stainless steel and inconel capsules.

\50 - Gallium Targets with Niobium Capsules
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Bo3MoXXHble MpUYnHbI pa3pyLLueHns 06omnoYyexk:

*n30bITOYHOE JaBnNeHMe BCNeacTBme neperpeBa
*KOppOo3und npuv B3anMogencTBMn ¢ Mmatepmanom
MULLEHU

e MEXaHNYECKOE NMoBpexXaeHne TypoyneHTHbIM
NOTOKOM OXra)kgarLlen Boabl.

*pagmaLnoOHHbIE NOBPEXOEHUS

e NedeKTbl NPU N3roTOBIEHUN



Production Possibility at Radioisotope Facility

of Institute for Nuclear Research (Troitsk)

at 160 MeV Proton Beam (120 pA)

Radio- Half life Target Energy | Bombardment | Activity
nuclide Period Range. period, produced
MeV hr in one run
at EOB, Ci
Sr-82 * 25.3d Rb 100-40 250 8
Na-22 26y Mg. Al 150-35 250 2
Cd-109 453d In 150-60 250 2
Pd-103 17d Ag 150-50 250 70
Ge-68~% 288 d Ga, GaNi 50-13 250 0.5
Se-72 85d GaAs 60-45 250 3
Co-57 271d Ni 28-15 250 1
Ti-44 473y Sc 60-20 250 0.01
I-123 13 hr Nal 80-50 2 0.2
[-121* 2 hr Nal 90-50 2 0.2
T1-201 73 hr Pb 60-52 25 2
Cu-67 62 hr Zn-68 150-70 100 10
Sn-117m 13.6d Sb X 150-40 250

* Isotopes used in Positron Emission Tomography

e Twelve 250 hr accelerator runs per year are feasible

Bold - isotopes have been alreadv produced at the facilitv

Tpounuk
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KIRAMAS (Kopes)

Radiopharmaceuticals Laboratory, Korea Institute of
Radiological and Medical Sciences (KIRAMS)

Radionuclides C-11 F-18 1-123 TI-201
Yields 90 10 3 3
mCi/pAh

* The radiochemical purities higher than 99.7 %.
* Accelerator: 40MeV, 220 pA

* A water-cooled carbon collimator

* 4 external beam lines.

* wobbler magnet to rotate the beam.

* Pneumatic transport.
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Bug npu TpaHCnopTMpOBKe.



Bua ycTpoiicTBa B 3alLMTHOM KOpPNyce.



Sr — Rb reHepaTop
1 Copbumst CTPOHUKUA Ha XenaTax

2 NOHHbI 0OMeH Ha SrCO3



XenaTbl — KnelwHeBUAHbIe KOMMMNEKCHbIe
coeanHeHus, o6pa3syoTcsa Npy B3anMoaeNCTBUM MOHOB
MeTarnmnoB C NONMAeHTaTHbIMU (TO eCTb UMEHLLIMMU
HECKONbKO JOHOPHbIX LIEHTPOB) NUraHgamm

Komnnekc Ni ¢

ANMETUINTIMMOKCUMOM

Q) eeeeee-HO

| |
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| |
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B reHepaTope Sr-Rb
NCMONb3YKTCHA HEOPraHNYeCcKne
XenaTbl Ha OCHOBE OKWUCIIOB
nepexoaHbIX ANEMEHTOB -

Sn, Ti, Zr, Ta n gp., a Takke
KATMUOHOOOMEHHbIE CMOIbI



IpgpekmusHocmMb pal3oerieHuUs
oripeodesiaemcs eesiuduHou
KoagbbuyueHma pacripeoesieHuUs
K,=(A -A.) A v/im(2)
roe:

e A —Ha4vanbHasi aKTUBHOCTb B

pacTBope
A . - KOHEYHas aKTUBHOCTb
v - 0bBLEM p-pa (Mn)
*m - Macca copbeHTa(r)



Cnacubo 3a BHMMaHue
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TemMmnepaTypHasa 3aBUCMMOCTb BblAENEHUA pagnoHyKNnaoB
ans obny4eHHOWM HENTPOHaMU yrinepoaHoOn MaTpuubl

c Am-241 (%). IHTerpanbHbIM NOTOK HEUTPOHOB — 10'H,
cymMMapHas nornoweHHas gosa 108 I'p.
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. CKOpOCTb BbllLENA4YMBaHNA PAaANOHYKITMO0B AUCTUNTMPOBAHHOM BO4OW 3
mMaTpuu, cogepxawmx Am-241, Eu(Eu-152) 1(1-125), npu KoMHaTHOW TemnepaTtype;
a-BblLLEeNavYnBaHne N3 MaTpuubl C amepuumemM 4o u nocne obnyveHmsd
HENTPOHaMW, b- TO e 13 0bpasLoB MaTpULIbl C EBPONNEM Pa3HOM CTENEHU
ANCNEPCHOCTH,

C- 3 IODOLLIKA MATDhULILI C MOOOM .
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