US008853651B2

a2 United States Patent 10) Patent No.: US 8,853,651 B2
Doty et al. 45) Date of Patent: Oct. 7,2014
(54) DOPED LUMINESCENT MATERIALS AND USPC oo 250/459.1, 458.1; 252/301.33
PARTICLE DISCRIMINATION USING SAME See application file for complete search history.
(75) Inventors: F. Patrick Doty, Livermore, CA (US); (56) References Cited
Mark D. Allendorf, Pleasanton, CA
(US); Patrick L. Feng, Livermore, CA U.S. PATENT DOCUMENTS
US
Us) 5,134,293 A 7/1992  Anderson et al.
. . . 6,337,482 Bl 1/2002 Francke et al.
(73) Assignee: Sandia Corporation, Albuquerque, NM 7: 180:068 Bl 22007 Brecher et al.
Us) 7,462,897 B2* 122008 Endo ... . 257/291
7,737,437 B2* 6/2010 Yamazaki etal. .. ... 257/40
(*) Notice: Subject to any disclaimer, the term of this 8,263,971 B2* 9/2012 Pich ...ccccoeernnn. ... 257/40
patent is extended or adjusted under 35 2011/0049367 Al* 3/2011 Forrestetal. .............. 250/338.4
U.S.C. 154(b) by 645 days.
(b) by Y FOREIGN PATENT DOCUMENTS
(21) Appl. No.: 12/943,708 Ep 2067839 Al 6/2000
. P 11160444 6/1999
WO WO 2009/117613 Al 9/2009
(65) Prior Publication Data WO PCT/US2010/056258 5/2011
US 2011/0108738 Al May 12, 2011 OTHER PUBLICATIONS
Related U.S. Application Data Campbell, I, et al., “Efficient plastic scintillators using phosphores-
.. L. t d ts”, Applied Physics Letters, 2007, v.90(12): pp. 12117-
(60) Provisional application No. 61/260,665, filed on Now. ie_nllz 1?5:2311 5 AppHed Hysies Letlers v90(12): pp
12, 2009, provisional application No. 61/347,501, '
filed on May 24, 2010, provisional application No. (Continued)
61/392,321, filed on Oct. 12, 2010, provisional
application No. 61/392,732, filed on Oct. 13, 2010. Primary Examiner — David Porta
Assistant Examiner — Faye Boosalis
M
Gh IGn0t‘1§ll‘/58 (2006.01) (74) Attorney, Agent, or Firm — Dorsey & Whitney LLP
G2IK 4/00 (2006.01)
CO9K 11/06 (2006.01) 7 ABSTRACT
(52) U.S.CL Doped luminescent materials are provided for converting
CPC . CO9K 11/06 (2013.01); G21K 4/00 (2013.01); excited triplet states to radiative hybrid states. The doped
CO9K 2211/1029 (2013.01); CO9K 2211/185 materials may be used to conduct pulse shape discrimination
; y p P
(2013.01); CO9K 2211/1092 (2013.01); CO9K (PSD) using luminescence generated by harvested excited
2211/1074 (2013.01) triplet states. The doped materials may also be used to detect
USPC et reee e 250/459.1 particles using spectral shape discrimination (SSD).
(58) Field of Classification Search
CPC i, GO17J 1/58; CO9K 11/06 28 Claims, 14 Drawing Sheets

Exciting a doped host material with particle

A

Measuring a wavelength spectral signature of

luminescence generated by the doped host material

Detecting the particle, based at least in part, on the
wavelength spectral signature




