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TRIUMF Bqagic Parameters
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e-LINAC a tools for future R&D,
Initially e-LINAC will be used for photo-fission to produce rare isotope beams.
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TRIUMF Conceptual Layout

® We are proposing to built a new 50 MeV 2 MW electron
LINAC.

® This LINAC will be used for photo-fission using GDR in 38U,

Cross section

~160 mb @ 15 MeV
=> 9.6e-4 pf/electron
50 MeV electron beam
on 15 g/cm? 238,

Low power < 25 kW

e-LINAC
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TRIUMF rijgsion vs Ee; 100 KW

Number of photo fission per second for
100 kKW electron beam on target
Ta converter: 2 X0, 150 mm in front of a

15 mm @ disc stack, 25 g/cm* **U
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TRIUMF [SAC Target/Ion Source

Target container
20 mm diameter
20 cm long

P<5KkW
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TRIUMFBraking Radiation

AdEBRoa B E is the electron energy
Na is the Avogadro number, 6,023e23
1 4aNAZ(Z + 1)r2log(1832Z~1/3) at/mole
X, Z. is the material atomic number
re is the classical electron radius ~
2,818e-13 cm

A is the molar mass of the material

Element Xo (g/cm?) [T (cm)

Al 56,17 24,42

Cu 29 29,45 3,30

Ta 73 14,62 0,88

74 14,48 0,75

Hg 80 13,71 1,01

Pb 82 13,47 1,19
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TRIUMPpPhoton Distribution

Number of photon per electron per MeV produce
by a 50 MeV - 20 mAmp electron beam on
different converter material
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TRIUMF Residual photon distribution

¢ NyEff/MeV/e

10°

— GDR ***U(Ey)

Photon Distribution from
50 MeV electron beam on Hg converter
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T RI U M F 3) Photo-fission yield

® Use GEANT4! and FLUKA? to simulate the photo-fission.
® 50 MeV, 500 KW yield to ~ 1x10'* photo-fissions/s.
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1) Geant4 Developments and Applications, J. Allison et al., IEEE Transactions on Nuclear Science 53 No. 1 (2006) 270-278
Geant4 - A Simulation Toolkit, S. Agostinelli et al., Nuclear Instruments and Methods A 506 (2003) 250-303

2) Copyright Italian National Institute for Nuclear Physics (INFN) and European Organization for

Nuclear Research (CERN) ("the FLUKA copyright holders"), 1989-2007.
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http://ieeexplore.ieee.org/xpls/abs_all.jsp?isnumber=33833&arnumber=1610988&count=33&index=7
http://ieeexplore.ieee.org/xpls/abs_all.jsp?isnumber=33833&arnumber=1610988&count=33&index=7
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TJM-48TJFY8-5&_user=145269&_handle=V-WA-A-W-E-MsSAYVW-UUW-U-AAVYCABEVE-AAVZUEVDVE-YWWWCDVAA-E-U&_fmt=full&_coverDate=07%2F01%2F2003&_rdoc=4&_orig=browse&_srch=%23toc%235314%232003%23994939996%23434441!&_cdi=5314&view=c&_acct=C000012078&_version=1&_urlVersion=0&_userid=145269&md5=8e2714edb10b952cbe8557f511685d59
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TJM-48TJFY8-5&_user=145269&_handle=V-WA-A-W-E-MsSAYVW-UUW-U-AAVYCABEVE-AAVZUEVDVE-YWWWCDVAA-E-U&_fmt=full&_coverDate=07%2F01%2F2003&_rdoc=4&_orig=browse&_srch=%23toc%235314%232003%23994939996%23434441!&_cdi=5314&view=c&_acct=C000012078&_version=1&_urlVersion=0&_userid=145269&md5=8e2714edb10b952cbe8557f511685d59

TRIUMF Converter options

® Fixed solid target
® + Easiest way to get converter
® + Can used water cooling
® - Can work up to 100 kKW.
® Rotating wheel
® + Can reach 1/2 MW,
® - Rotating target requires coupling driver outside radiation
area,
® - Coupling cooling and rotating shaft
® Liquid target
® + Seems easy to implement, good cooling capabilities,
® - We have to deal with liquid Hg or Pb.
® - For Hg we do not have easy disposal solution
® - Hg contamination.

Pierre Bricault, TRIUMF Nov. 6-7, 2008



TRIUMF Fixed solid target
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TRIUMF Rotating Target
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TRIUMF  Liquid Target
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