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CWIbHOTOYHbBIE JJUHEHHbIE YCKOPUTEIHN
IpPoTOoHOB (~ MBT)

e Jlo mocjeaHero BpeMeHM ObLJIM MOCTPOEHBI TOJLKO IBA
cJIbHOTOYHBIX JIVII Ha cotan M»hB — LANL u USINA.
B 2006-2007 BBeaennl a8a JIYII SNS ORNL n J-PARC.

 boJbllIoi HHTEpeEC B MOCJdeaHee JecATUIeTHe BbI3BaH
ncnoJn3opanueMm JI1YII B kauectBe

] HeHWTPOHHBIX HCTOYHHMKOB (spallation)

] JpanBepoOB YCKOPHUTEJICH PAAUOAKTUBHBIX HOHOB,
HEeMTPUHHBIX (PadpUK, MIOOHHBIX KOJUIANIEPOB

| ADS - NOAKpUTHYECKHX PEAKTOPOB /JIsI
TPAHCMY TAIUUA PATUOAKTUBHBIX 0TXO/J10B U
MPOU3BOACTBA JICKTPOIHEPIrUM;
UCCJICAOBAHUA MATEPHAJIOB TEPMOSIAEPHBIX PEAKTOPOB

e IIporpecc B TEXHOJIOTHH CBEPXIIPOBOAAIUX
pe30HATOPOB !



CWIbHOTOYHbBIE JJUHEHHbIE YCKOPUTEIHN
IpPoTOoHOB (~ MBT)

HcToyHUKYN HENTPOHOB

- Fission 180 MeV/n 2 MeV (cp. KUHeTHY. IHEPrusi)
- Fusion >17,6 MeV/n 14u 3,5 MeV
- Spallation 35-50 MeV/n 2-5 MeV

SNS — neutron scattering
- MaTepHaJIOBeleHHe, HAYKH O KH3HH, JHEPre THKA,
XHMHUSsI, HHIKeHepHsl, HAYKH 0 3eMJie, 3JIe KTPOHU KA,
siiepHast pu3uKa U Ap. — HAHO...
Cnenuajan3upoBaHHbIe KOMILIEKChI
MHoroieJie Bbie KOMILJIeKChI — SNS +
NMPOTOHHAS Tepanus,
MPOM3BO/ICTBO H30TOIOB,
(puszuka yacruil,

ADS, ...



Accelerator Driven Systems

/1. Overall purpose \

From ETWG Report, 2001

- Reduce the nuclear waste radiotoxicity & volume
100,000
before underground storage ' spent fuel before
10,000 and after transmutation
- 2500 tons of spent fuel are produced every year
by the 145 EU reactors g
i 100
o)
) %
2. Available strategy £
.. : : o
- Partitioning : chemical separation of Pu, MA & FP 1 S——
- Transmutation : use of the waste as a fuel in W
dedicated transmuter systems 651 | e s sovem s g pedh
10 100 1,000 10,000 100,000 1,000,000
Time (years)
Fig. 1 - Ingestion radio-toxicity of 1 ton of spent
3. The ADS transmuter SyStem nuclear I;?UEII-; \JIVEth lc: sjpbdmﬁo:] eﬂi-:gency I-::f
09.9% ot the long-lived by-products trom the
- A subcritical reactor (k<1), in which waste, followed by transmutction, reference radio-

. . . . toxicity levels can be reached within 700 years
the chain reaction is not self-sustained

\ - An intense spallation source, that provides the “missing” neutrons /

J-L. BIARROTTE, ICANS XVIII, 29-04-2007, Dongguan.



CHJIbHOTOYHBbIE JIMHEiHbIE YCKOPUTEJIU MPOTOHOB

JIVv JmurensH. | Yacrtora Nmr.tox Cpen.tox OHeprua | MoummHoOCTh
umin.(ms) | noBT.(Hz) (mA) (mA) MeV) (MW)
LANSCE 0,625 60 16 1,0 800 0,8
AN PAH 0,1 100 50 0,5 600 0,3
SNS 1,0 60 38 1,4 1000 1,4
J-PARC 0,5 25 50 1,25 400/600 1,0(RCS)
ESS 1,2 50 107 3,85 1300 5,0
SENER 0,125/0,5 50/400 1,0
CERN 0,4 50 40 1,0 3500-5000 4,0
SPL(La4) 0,1 160
FNAL 10 0,25 8000 2,0
PEFP 1,33 60 20 1,0 100/1000 0,9
C SNS 0,2 25 15/30/40 | 76/151/315 | 81/132/230 | 0,5(RCS)
ADS -- CWwW 10 - 20 10 - 20 600 -1000 ~10 +
EU,CIIA, =100
SAnoHns,
Kopes,

Nanns...




LANSCE presently provides the US and International Research
Communities a Diverse set of Premier Facilities

facilities 8 mo/yr @ 24/7 with 1500 projected user visits

Operations talk by Kevin Jones

Lujan Center

* Materials science and
condensed matter research
Bio-science

Nuclear physics

A National BES user facility

WNR
* Nuclear physics
« Semiconductor irradiation

Ultra-cold Neutron Facility
» Fundamental Nuclear Physics

Proton Radiography
» HE science, dynamic materials

science, hydrodynamics

Isotope Production Facility
» Nuclear Medicine
* Research isotope production



T he LAN SCE-R Project, started in FYO07,
' Modermzau()n

e Install modern,
maintainable
Instrumentation and
Control system

a - m * Replace High Voltage
e <  Power supplies and some
klystrons for 805 MHz
system for Coupled
Cavity Linac (100 - 800
MeV)

e e * Remediate accelerator
e T W e VY structures, supporting
equipment and power
supplies

LANSCE-R will ensure rellable operations

and enable high-power applications

 Replace 201 MHz RF
system for the Drift Tube
Linac (0.75 - 100 MeV)



The Spallation Neutron Source,
ORNL, USA

Front-End Building

Central Helium ==ss Klystron Building

Liquefaction
q Building _--..‘E)-. /l—in;allc Tunnel

Radio-Frequency
Facility

Support Buildings IF°

Central Laboratory
and Office Complex

___Center for

Z—.Nanophase
~JF--# Materials
= Sciences

The SNS construction project has been conclude in 2006

At 1.4 MW it will be ~8x ISIS, the world’s leading pulsed spallation source

The peak neutron flux will be ~20-100x ILL

SNS will be the world’s leading facility for neutron scattering

It will be a short drive from HFIR, a reactor source with a flux comparable to the ILL



SNS Accelerator Complex
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The SNS Main Parameters

Baseline Upgrade
Kinetic energy, E, [MeV] 1000 1300
Beam power on target, P, [MW] 1.4 3.0
Chopper beam-on duty factor [%] 68 70
Linac beam macro pulse duty factor [%)] 6.0 6.0
Average macropulse H- current [mA] 26 42
Peak Current from front end system 38 59
Linac average beam current [mA] 1.6 2.5
SRF cryo-module number (med-beta) 11 11
SRF cryo-module number (high-beta) 12 12 + 8 (+1 reserve)
Number of SRF cavities 33+48 33+80 (+4 reserve)
Peak gradient, E, (3=0.61 cavity) [MV/m] | 27.5 (+/- 2.5) 27.5 (+/- 2.5)
Peak gradient, E, (B=0.81 cavity) [MV/m] | 35 (+2.5/-7.5) 31
Ring injection time [ms] / turns 1.0 /1060 1.0/1100
Ring rf frequency [MHZz] 1.058 1.098
Ring bunch intensity [1074] 1.6 2.5
Ring space-charge tune spread, AQ,, 0.15 0.15
Pulse length on target [ns] 695 691




BNL, LANL and JLAB
}sign:

- 1.4 MW, 1.0 GeV energy
- 38 mA peak current

- 1.6 mA average current

Iineqr Accelerator and RF

-1 msec long macropulse

- 60 Hz repetition rate

- 6% beam duty factor (8%
RF)
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Performance Limitations

Beam lL.osses

The SNS 1s a loss-limited accelerator; losses must be kept < 1
W/m to limit residual activation

Losses in most of the accelerator complex are in line with
expectations

We measure higher than desired losses in the Ring Injection
Region:

An intensive program of measurements and simulations has revealed
weaknesses that are being addressed 1n this maintenance period

Superconducting Linac

We are operating with 11 unpowered SC cavities (out of 81), for
a variety of reasons, delivering a beam energy of 890 MeV

We are making use of the inherent flexibility in the SCL design to
“tune around” unpowered cavities

We are establishing cryomodule repair, maintenance and testing
capabilities on-site

Reliability

Beam chopper systems, modulators, 10on source, cryogenic

mnderatar refriceratar



The SNS 1s now an operating facility- highest
energy proton linac

Routine operation at 60 kW for neutron
production — 15 Hz, 890 MeV

Achieved 90 kW in demonstration run,

making rapid progress toward full design
capability

This performance ramp 1s expected to take 3 years

Intial user program begins this summer, expect
full user program the following year



Wide-Angle Chopper High-Resolution Chopper Spectrometer
Spectrometer (ARCS)—-BL18 (SEQUOIA) -BLT1T7

Dynamics of oomplex ﬂulds. quantum fluids, magnetism,
materials science

Disordered Materials
Diffractometer — BL1b
Liquids, glasses, polymers and

biological macromolecular systems,
partially ordered complex materials

Backscattering

Atomic-level dynamics in materials science, |
chemistry, condensed matter sciences

Spectrometer —BL2

Dynamics of macromolecules, constrained
molecular systems, polymers, biology,
chemistry, materials science

conc

Ultra-Small Angle |
1 Vibrational Spectrometer
Diffractometer —BL1a 4! | [HISIOHI nl 16h

Self assembly of polymers and functional
nanomaterials, colloidal systems, micro-
structures, polymer blends

High-Pressure X . ) _
Diffractometer—-BL3 ' o 2 ' Y High-resolution dynamics of slow processes, Hybrid Spectrometer

polymers, and biclogical macromolecules {HYSP Ec] i Bl_ 148

Materials science, geology, earth and
environmental sciences

>
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Magnetism Reflectometer —
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‘hemistry, magnetism of layered
systems and Interfaces
Fundamental Physics
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BLAD - FN |8 / 4 iy ; i Beam Line - BL13

Fundamental properties of neutrons |
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Single-Crystal
Diffractometer —BL 12

Cold Neutron Chopper i Macromolecular . | Atomic-level structures in chemistry,

biology, earth science, materials
Spectrometer—BLS | Diffractometer—BL11D science, condensed matter physics
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J-PARC Facility Layout

at TDI{EII JAEA Site
Joint Pl‘OjeCt between KEK and JAEA |_

e Hadron Beam Facility
Materlals and Life Sclence Experimental ST
Facility (Neutron & Muon)
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= V\\w\‘\ Ay Linac 181 MeV 3 GeV Synchrotron ‘

J-PARC = Japan Proton Accelerator Research Complex

50 GeV Synchrotron
(0.75 MW)



J-PARC LINAC

250m . To RCS

3.1m) (3.0m)(27.1m)_(91.2m}15.1m)(109.3m)
s HRrRFQH DTL H SDTL

e e m)
(324MHz) e72mHz) . SCC L*ATDDS

— — —

50 keV 3MeV 50.1MeV 1808 MeV 400 MeV 600 MeV

Figure 2: Scheme of J-PARC Linac.




J-FPARC LINAC

2007 — Linac commissioning, 2008 — 3 GeV injection to MLF
and 50 GeV MR
2009 — operation 50-100 kW, 2012 — 1 MW




ADS accelerator reference scheme

/ PDS XADS Superconducting linac: Highly modular and upgradeable (same concept \
) for prototype & industrial scale) ; Excellent potential for reliability ;
High efficiency (optimized operation cost)

SC spoke cavities: SC elliptical cavities:
350 MHz, 1 or 2 700 MHz, 2 sections for XT-ADS Beam dump
sections

350 MeV

o sC S a
gruct p=0157? p=0.47 p=0.65

B =0.35

~ 100 MeV ~ 200 MeV o
a X MeV »
(between 5 & 50 MeV) Spallation target

Independently-phased & sub-critical
Linac Front End Superconducting Section

core

~—-{ l‘n’m“urﬂm“

N ARl N 5=

U

J-L. BIARROTTE, ICANS XVIII, 29-04-2007, Dongguan.
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CTpyKTypHaa cxema JIMHEMHOro ycKopuTtens
MocKoBCKOU Me30HHOU (habpuku
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Cxema IYMM®. 5 cTpyKTYypHBIX CEKTOPOB.
1-# CeKTOp — MHXXEKTOPHBIFH KOMILUIEKC, 2-/ ceKTop — HavanbHas yacTs JIV, 3-#, 4-H, 5-# cexTopsi
— OCHOBHas 4acts JIY



Nuxexkrop nporonos J1Y MMOD

WHxeKkTop NpOTOHOB
Ha 3a/iHeM IUIaHe TIepel CTaIbHOM 3aIMTHOM ITOPKO# pacroioKeHa yCKOpHTEIbHAsA TpyOKa.
Ky6 nHa msonupyomieil KOJIOHHE COAEPXKHT CHTCEMY MHTaHHA JyOIUIa3MOTPOHA (ucTouHMKa
npoToHoB). B cepeanue — MMIyibCHBIH TpaHchopmarop 750 kB. Ha nepenmem nuane —
CTOMKa c‘ra6nnu3aunn BEPILIHHBI BBICOKOBOJIBTHOI'O UMITYyJIbCa (Kpacaaﬂ KOHOHHa)
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OcCHOBHAaSI YaCTh YCKOPHUTEJIA

Yckopsitolwme pe3oHaTopbl Fanepes BY nutaHua ocHoBHOWM
OCHOBHOW YacCTU yCKOpUTE S YyacTu yckopuTens



YyacToK nepexoga u3
HayanbHOW B OCHOBHY IO 4YacCTb
yckoputensa (100 MaB)

Y4acToK NpoOMeXyTOYHOro
BbiBOAa npu aHeprun 160 MaB




U NynbT YyCKOpUTEns

LleHTpanbHbI




Ne IMapameTp IIpoekTHOE HocTrurnyroe Hosiopb Hexaopb 2006 | IlepcnexkTuBa
3HaYeHHe 3HAYeHHUe 2004
1 Yckopsiemblie H*, H H+ H* H+, H H+, H
YaCTHIIbI
2 JHeprusi, VbB 600 502 209 209 502
3 NmnyabcHbI 50 16 12 12 16
TOK, MA
4 Yacrora 1+100 1+50 1+50 1+50 1+100
noBTopeHus, I'n
5 JlauTeIbHOCTH 100 0,5 =200 0,5 +170 0,25 =200 0,25 =170
HMITYJ1bCa, MKC (2 umMmyJibca) (2 ummyJnca)
6 Cpeanuii TOK, 500 50 50 50 300
MKA (209 MhB) (209 MhB) (209 MbB)
150 150 150
(160 MbB) (160 MbsB) (160 MbsB)




MoTepu ny4yka — Kputepumn paboTbl ycKkopuTtens
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Pabora yckopures
1993 rop - Hauyano perynapHou paboTbl Ha nsnyeckme un
NnpuUKnagHble 3agadun

C 1993 + anpenb 2007 npoBeneHo 74 ceaHca odOLwen
npoaomkutenibHocTbo 30970 yacoB

B tomuncne: 1999 rog — 2300 yacoB (5 ceaHcoOB);
2000 rop — 1800 yacoB (8 ceaHcoB);
2001 rop — 2400 yacoB (7 ceaHcoOB);
2002 rog — 1400 yacoB (6 ceaHcoOB);
2003 rop — 2400 yacoB (7 ceaHcoOB);
2004 rop — 2200 yacoB (7 ceaHcoB);
2005 rop — 1900 yacoB (6 ceaHcoB);
2006 rop — 2250 yacoB (7 ceaHcoOB);

2007 roa anpenb — 1220 yacoB (4 ceaHca)



Yuactue USIU PAH B coopy:keHHMH U 3allyCKe YCKOPUTEJISI HEMTPOHHOTO
ucrounuka SNS ORNL

3a mocsegHMe NATH JIET BCEr0 BINMOJHEHbI padoThl o 15 norosopam, 3 norosopa
BBINIOJIHSIIOTCSI B HACTOSIIICE BpeMSsl.

OcHOBHBbIE HANIPABJICHHUS PA0OT:

1. Pa3zpa0borka, H3roToBJIeHHE M HAJIAIKA U3MePHUTeJIeil MPOI0JIbHbIX
XapaKTePUCTHUK YCKOPEHHOTI0 IyCKa.

Do Pa3padoTka n peaJusanusi Bpe MSANPOJIe THOMH Mpoueaypbl yCTAHOBKH
napamMeTpoB Ykopsawumx nojei (AT-npoueaypa).

3. YyacTue B HacTponke ycKopuTens.

4. Pa3paboTka MmaTemaTn4yeckux moaesriel CUCTeM aBTOMaTUYE€CKOro

perynupoBaHnAa COGCTBEHHbIX YaCTOT YCKOPAIOLWUX Pe30HATOPOB,
HacTpoMKa n onTumMmsauusa paborbl cuctem.

5. YyacTue B pa3paboTke U peanusaumn cUCTeMbl U3MEPEeHUs NoTepb
WOHOB B yCKopuTerne, B TOM Yucrne

— MO.D,enVIpOBaHVIe N pacyeT NOTOKOB BTOPUYHbLIX YaCTuUl BCrieacTteue
noTepb Ny4dyka B yCKoOpuUuTerne;

— Pa3spaboTka, u3arotoBrieHMe U Hanagka Ha yckopuTerne HeMTPOHHbIX
AEeTEeKTOPOB AN CUCTEMbI NOTEPbD.



AHanusaTtop cha3oBoOro cnekTpa Ha
yckopuTtene SNS
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Bo3MoxxHOCTH MOJAEepHU3AUA
Proceedngs of the 1599 Pardcle Accalarmtor Conference. New Yook, 1929

UPGRADE STUDY OF INR PROTON LINAC FOR PRODUCTION OF 3 MW
BEAM

L V. Kravehuk’ and P. N. Ostroumaoy
Institute tor Woclear Bescarch KAS, 117312, Moscow

purpase is to confirm beam performance parameters.

Abstract demonsirate an operation of SRF cavities and sdentify
[here are many proposals for the construction of proton — component failue modes.

linacs with beam power up to 200 MW for various The main task for the 3 MW linac is the development
applications  (energy  production, nucler  waste  of trnsmufation technodogies. Afer this problem will be
. _ . [ Y LR | " k S | S I T T e S, F [ ] A

Superconducting linac, W=1GeV,<I>= 3mA

S emmm. [

HEQ, DTL, L, HEF Structure, Frarirare)
1982 L9523 WRIx [ 5946 BT 346 M= [}
B0 =04
Il BleV 10
ot Tm

Figure 2: General layout of the 3 MW linac i be kcated in the MM,
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UcTouHuk HeutpoHoB UH-0.6




Cxema ncroyHuka HeutpoHoB UH-06

3awmTa
NPOTOHHbIE EoKChY
My4Kn UCTOYHUKOB
H-E

V-Q

A TNAC nudpakTomeTpruueckasi ycTaHOBKa (CMOHTHUPOBaHA) VI-I
b MHC mHOTOGYHKITMOHAT BHBIN CIIEKTPOM ETp (YaCTUIHO CMOHTHPOBAHA).

B Peduekometp «I"'opu30oHT> (CO3MaeTCS).

I" netitpoHHOG M3HMYECcKas ycTaHOBKA «['epkyrnec» co3maHa.

JI cIeKTpoOMEeTp HEY MPYTOTo PacCesiHUs MPSMO U T€OMETPUH (MPOEKT).

E mudpaxtomeTp ManoyriioBoro paccesHus (MpoeKT).

HE UITPOHOBOL,
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PacuyeT cnekTpoB Ha BbIXoae
HenUTpoHHOro kaHana | ycranoska [JUAC

209M3B (1MKA)
600MaB (50mka)

OKCrepuMeHTarnbHble gaHHble, nonydeHHble B ceaHce XI.2004

Chanl
8.0x10° 209 Mev
- - -[600 MeV] *10”
6.0x10° -
40x10°
: [
' | I
2.0x10° r: —
J} PR 1 |:|11
- r~ I ===
Q@ |l Lo B Lo L L eveeree] el L evcererd L ereed L ereed Lot b
10* 10° 10% 10" 10° 10" 10® 10° 10* 10° 10° 10" 10°
Energy,eV
14001 |
1200 % CyeTyunk npAMOro ny4vka
af? 1
1000 N LL
g ;?. s
(0] é
£ 800 g <
5 Ei
] 600 ’j
3 3 by
400 r b‘ [ °9 ) ."\ .."'I !
35 T e o S
200
0.01 0.1

Energy, eV

[TonoXkeHne Mmakcnumyma
E~0.05 3B



CneKkTpomMeTp No Bpe MeHU 3amMmefieHUs HEUTPOHOB B

cBuHue CB3-100 (~120 TOHH) paanaLMoHHas salmTa
CTaHoOBkMU (OETOH

paguaLnoHHas 3alwmTa KaHan BBOAa ny4ka

BBOa Nny4ka \_.

BaKyYMHbI 3aTBOP

CUNb@OH
npodniomeTp

MOHOMPOBO.



Cxema cnekTpomeTpa no BpemeHu 3aMmefneHus
HEUTPOHOB B CBUHLIE

CIIEKTPOMETFP 110 BPEMEHHM 3AMEJIIJIEHUA
HEMTPOHOB B CBHUWHIIE

(BOJILOION "KVB”,P~120 TOHH)

SAMENOJIMTEJIB
IIAXTA OBJIVHEHHSA

KAHAJIBL

HOHOIIPOBOJL



c(E)*V

[aHHble n3amepenun (HosAOpL 2006 r.) Ha cnekmpomempe Nno 8pPeMeHU
3amedneHus 8 cauHye (CB3-100) ceueHni peneHnUa JONrOXMBYLIUX
aKTUHUAOB, HEOOXOAUMbBIX ONA PeLIeHUs IKONOrMYyeckux npobnem

channel 2

At = 0.5 pusec
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4
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Start time: Tue Nov 7 10:16:46 2006 |
Stop time: Wed Nov 8 11:47:26 2006
Threshold = -60

L1 step = 4000 ns

L1 offset = 20000 ns

K=0
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——— our data

Japan LSSD

e el

LR | T
1E-4

1E-3 0,01

0,1

E , keV

CeueHus neineHust
METAacTaONIBHOIO
JI0JITOKUBYILIETO
Amepunus 242m,
MOJIyYCHHbBIE Ha
cnekrpomerpax CB3 B
Snonnn nHa CB3-100 B
Hos10pe 2006r.

Buono cywecmeernno
Jlyduiee paspeuieHue Ha
CB3-100, obycnosnenHoe
gvlcoyauuielt Yucmomou
ceunya — 99,996 %.
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Cxema BpemsanponeTHbIx kaHanoB (yctaHoBka PALIIKC)




ONPEOENEHUE CUHINETHOWN ANUHbI nn-PACCEAHUA U3 OAHHbIX O
B3AUMOAENCTBUN B KOHEYHOM COCTOAHUN B PEAKLIUMA nd—pnn

3agaya 710CTATOYHO TOYHOTO ONPeIeIeHHSI CHHIJICTHOM JJIMHbI HEU TPOH-HEH TP OHHOTO
PACCesHUA UX IKCIIEPUMEHTAJIBHBIX JAHHBIX 0CTAETCH AKTYAJbHOM HECMOTPS Ha 00J1bI110e
YHCJI0 pad0T, BHINMOJHEHHBIX B 3TOM HAIIPaBJICHUH

CHUHIJIETHBIE JVIMHBI NN- U PP-PAaCCEeSHUA Ay U App ABIAIOTCH 04EHb BA%KHBIMHU
XapaKTepUCTUKAMH HYKJIOH-HYKJOHHOT0 B3aMMO/IeiiCTBUS, I103BOJISIIOIINMHU OIpPeIeUuTh
Mepy HapyumeHusi 3apsaaoBoil cumMmerpuu (H3C) saepHbIix cu.

H3C, 00yciioBI€HHOE COTJIACHO COBPEMEHHBIM MPEJACTABICHUAM Pa3jindneM MexKIy U H
d kBapkamu siBJIsIeTCH MAJIBIM 3(PPEKTOM M IS TEOPETHYECKOr0 aHAJIM3Aa TPeOdyTCH

TOYHBIC JJAHHbIC 0 JJIMHAX PacCesiHusI.



OKCIepHMEHT MO0 HCCAe0BAHNI0 peakuun n+d-> p+n+n B KHHEMATHYECKO il

00J1aCTH

BKC, oTBeuaromnieil MaJjio 3JHEPIruid O THOCUTEJILHOTO IBUKEHHS IBYX
HEUTPOHOB

Meutron hodoscope

X/

*° PeI'VICTpaLIMFl B coBnageHUn NnpoToHa U ABYX HGVITpOHOB

X/

% WN3mepeHue aHeprum Kaxaoro HenTpoHa E, u E, nyrna A® mexay HUMu.

X/

%  Kpusas BbIXxoAa peakuuu oT OTHOCUTENbHOM 3Hepruu
YYBCTBUTENbHA K BENUYMHE @, .

/7

—— Proton telescope

nByXx

HEUTPOHOB



UHTerpan Toka Ha He UTPOHOOOpa3yoLe MULLEHU
kaHana PAOJKC B ceaHce okTtabpa-Hosaops 2006 r.
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He#TpoHOrpamMMa MmoJMKPUCTAIIMYE CKOT0 5KeJie3a MOJyYeHHAS HA MMITYJIbCHOM
ucrouHuke HeiTpoHOoB PAJIDKC-UAUN PAH ¢ noMob10 BpeMeHHU MPoJieTa ¢
HCI0JIb30BAHUEM MAKETHOI0 BapuaHTa cnektTpomerpa. (27 Anpens 2007rT.)
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IosryueHHe paanon30TOIOB




 CymecTByrouiee Npou3BoJACTBO
Sr-82, reneparop Sr/Rb-82, Na-22, Cd-109

e Meroanuyeckue pa3spad0OTKu, rOTOBbIE K

IHUPOKOMY HCIIOJIH30BAHMIO

Sn-117m (0e3 Hocutens ), Ge-68, Se-72, Pd-103,
aJb0ymMuHOBbIe MUKpochepsl ¢ Pd-103

e [lepcneKkTUBHBIE Pa3padOTKH

Ac-225, Cu-64 u 67, As-76 (0e3 HocuTeEISA),
remeparop Se/As-72

e /Ipyrue Bo3MOKHOCTH
T1-201, I-123 u 121, Mo-99, F-18, Ti-44, Co-57



Ipunuyun pabomot
CcmpoHUuI/pyououesozo-82 zenepamopa

WUHXXeKUMOHHasA cuctema feHepaTOp

dusnonornyeckKkum
pacTtBop
0.9%NacCl

82RbCI B pacTBOpE

KpoBeHoCHas
cucrtema
naumeHTa

Pacnapg 82Rb




I'enepatop Sr/Rb-82, usrorosiaennsin USIU PAH,
3apskaercd Ha 3aBojae «Meapaauonpenapar» MuH3apasa




PET- grams of rabbit heart obtained with the present

Russian Sr/Rb-82 generator
(Frontal slices)

Healthy rabbit heart Infarcted rabbit heart

Heart is shown with Infarct area is shown
the arrow with the arrow



Ilpenapamut na ocnoee nannaoun-103

“Seeds”’—HCTOYHUKH [JI51 TEPANMHU NPOCTATHI  AILOYMHHOBBIE MIUKPOCHe bl
(Theragenics Co.) (20-40 mxm)

Laser weld Seal —
Titanium End Cap

Pd* Plated Graphite Pellet
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Ceuenus oopazoeanus ''’"Sn

1:?1;1:&3}55‘, ‘gua:‘zz"‘)r,jy’ 1”'771”:;71

1.0E+02 T

-~ KonBepcuonnbie 3jieKTpoHbl 127 1 152 k3B,
~ npooer B Bojae: 0,21 u 0,29 mm —

Cross Section, mb

- - -~ - @ - -F = @~ . g

P = a
1.0E+01 o« - ¥, . "

! —#— 3Sn-117m Alice adapted for isomers
- ® Sn-117m CEF adapted for isomers
1 == Sn-117m Experiment E(p)=158.5 MeV
' - & g i _

Sn-117m Experiment E(p)=94.4 MeV E, MeV

1.0E+00 - - - .
20 40 60 80 100 120 140 160

Yuacmnuxu npoexkma: HAH PAH, BNL (USA), THI] @®3U, MTI'Y um.M.B./Iomonocosa




Future Radiochemical Hot Cell Laboratory
at INR for Production of Medical Isotopes

Future GMP laboratory
for generator loading
in existing building

New hot cell facility

Future GMP
laboratory

T

T

INR linear accelerator

Irradiation Facility
for Sr-82 production

Hot cells for
Sr-82 recovery



LANSCE 1sotope production provides critical
radioisotopes for medical and industrial

* Radioisotopes are pron(igﬁi . -
for medicine, environ PhCath it

tracers, basic and applied
physical science R&D, and
industrial products, e.g.: g S
— 828R, cardiac imaging a2
— 6567Cy, 32Si for cancer/other
research, treatment, diagnosis

e LANSCE customer base
consists of over 250 hospitals, =" :
research institutions, and 305, S b B s i
private sector companies =

— Major pharmaceutical

manufacturers, such as GE
Healthcare, Mallinckrodt, and The $23 M, 100 MeV Isotope

DuPont, are customers Production Facility (IPF) at

— Demand is growing LANSCE.

e LANSCE recently addressed a
critical national shortage of

- ~ ~ o~ o~



Komiuiekce gydyeBou Tepanuu MANU PAH

OcHoBHag 3a1aua:

00JIy4yeHne 3JI0KAYeCTBEHHbIX OITyX0JIei MPOTOHAMM CAMOCTOSITEJILHO WJIN
B COYETAHMU C 00J1y4eHneM GoToHAMMU.

ba3oBble yCTAHOBKHU:
-JIMHEHHBbIN yCKopuUTeab nporonos MM® UAN

(neprusi 74 — 247 M»>B),
- MeTHIMHCK I JTMHEHHbIH YCKOPUTEIb 3JeKTPoHoR (C.JT1-75-5-

r

MT (3Heprusi 3JieKTpoHOB 6 M»>B).
B cocraB KoMmiuiekca Takike BXOIAT:
- KaHAJI TPAHCIOPTUPOBKH MPOTOHO B,
- 2 kamepbI 00J1y4YeHusi (MPOTOHAMM H (l)OTOHaMI/I),
- amOysaaTopus Ha 30-40 nanMeHTOB B JIEHbD.



IIpeumyiiecTBa MCIOJb30BAHUS IIPOTOHOB /I
00J1y4eHHUs OIyXO0JIer

KondopmMHOCTh 001ydeHUS
IPOTOHAMHU I103BOJISICT
pa3pyLMTh OMYyX0db 0€3
TIOBPEIKACHHS 30POBBIX
TKAHEW.

[IpoTronHas (aapoHHAasN)
Tepalus He UMEET
aJIbTECPHATUBBI, €CIIH
OMYyXO0Jb HAXOAUTCS BOIU3HU
KPUTHUYECKUX OPTaHOB.

IIpoTOHBI 0OOECTIEUNBAIOT
CHUKCHHUE JTy4€BOM HArpy3Ku Ha
310POBbIC TKAHU MUHUMYM B 2
pasa.

NPOTOHLI

100
ﬁ- 80
g .
5 00 ramma-
: N
- N
5 40 ~
= ObICTPLIE
8 0 - HENTPOHbI
& Ay
0
0 |
0 5 10 cm

ImybuHa TkaHeaKBUBANEHTHOrO MaTepuana

[ny6unHHbIE [O3HEIE pacnpeneneHns N3nyyeHui,
UCMONb3YEMbIX B /Ty4EBOW Tepaniu



AMOyaTopusi B DKCIIEPUMEHTAILHOM KOMILIEKCE

AN PAH:
v

[IpomnyckHas ClioCOOHOCTb-

30-50 malMeHToB B JICHb. N
KomnuectBo padbounx mect — 12-15. '
ITnomans moMeneHuM (c

KOHIUIIMOHUPOBaHUEM Bo3ayxa)- 400

M2. ” - b
| |
|

il

T , ’
ELELEELIL
Bo3moxxHOCTh yBennueHus eme Ha 150 el ‘ | M
M2 (s ToMorpada ¥ KOHTaKTHOM = .
paguOTEPAIIHH). T



MeauuuHCKas MporpamMmma:

Ipumeps! JJoKaIU3aNMA 00/ 1y4aeMbIX OIyXOJICH:
1. I'ma3 (mpoToHbI, KPecJio),

2. I'0JI0BHO 1 MO3T, rumno ¢ u3, poTO-HOCO-IOPTAHOIJIOTKA (POoTOHBI +
MPOTOHbI, KPECJI0+CTOJI),

3. IlpeacrareabHasi ’xkeje3a, MaTKa ((p0 TOHLI+IPOTOHbI, CTO.J1),
4. Kumeynuk ((pOTOHBI + MPOTOHBI, CTOJI),
5. Koneynoctu (o TOHBI+ MPOTOHBI, CTOJI).
6. Jlerkue ((poTOHBI + MPOTOHBbI, CTOJI).
Bo3MokHBbI€e 103bI JISI COYETAHHOTO 00JIy4YeHMSs
1. Onyxo.m roJi.. mo3ra (potonnt 40 I'p + npoTonsl 15 I'p).
2. Onyxosu runopusa (porousl 44 I'p + nporonsl 15 I'p).
3. MeTtacrta3ssl roJi. Mo3ra ( poronsi 40 I'p + npotons! 14 I'p).
4. Pak poTo- HOCO- TOPTAHOTJIOTKH ( poTOHBI 48 I'p + MPOTOHBI
16 I'p).
5. Pak pemeruaroro jsadupunra ( poroust SO I'p + nporons! 16

I'p).



UHCTUTYT SAEPHbIX UCCNELOBAHUN
POCCHUUCKON AKADEMUWN HAYK

INSTITUTE FOR NUCLEAR RESEARCH
OF RUSSIAN ACADEMY OF SCIENCES

3aKIII0YECHUE

1.

HccnenoBanusi, pa3paboTka, IPOSKTUPOBAHKUE U COOPYKEHUE
CUJIbHOTOYHBIX JINHEWHBIX YCKOPUTEIIEU IIPOTOHOB IIUPOKO
OCYILECTBIISIOTCA BO BCEM MUPE.

B nipenemax Bo3moxkHocTen MHCTATYTA MOAIEPKUBAKOTCS
pabOTOCIIOCOOHOCTh Y CKOPUTEIBHOIO U DKCIEPUMEHTAIBHOIO
komriekcoB USAN PAH u akTyanbHbIE HallpaBIeHUS
ucciaenoBanuid. s GyHKIMOHUPOBaHUS Ha 0a3€ YCTAHOBOK
HNuctutyra coBpemeHHoro HanmonansHoro LieHTpa HE0OX01UMBI
TrOCyIapCTBEHHAs IIPOrpaMMa U MOJJIEPHKKA. . ..

CITACUBO 3A BHUMAHUE!



