
Detector Development 
at APS 
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Optics & Detectors Group in XSD 
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APS Detector/Equipment Pool 
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Major Detectors/Equipment 
!! 5V&3&PV&!C$-0.$62&9%*%($"&I*F#&PF")*&+=:&+c?>>d:&
!! P%*F#62&?>>e&P%f)*&!--FS&4)#)(#$-&+=:&+c?>>d:&
!! 'F-&_gZ&<CFQ)&P*F#)&+=:&+?>>d:&
!! 'F-&?hZ&JJ4&+_:&+?>>d:&

@! I-FC)2.%i7e%")CF1(2&'$R)&

!! L-6B)-&hZ>>&JJ4&4)#)(#$-&+?:&
!! P<&J$$*9"F0&3&j)%227'%#6#$S$&/01(2&+=:&+kZd:&

@! <"(*6R%"Q&2(%"1**F#$-2&&

!! /#.)-&'%(-$2($0S&JJ42Y&9F-"$lE&P-$2%*%(FE&)#(`&
!! !P9O%"O.$62)&!GF*F"(.)&P.$#$R%$R)2&+!P42:&
!! e)#)B&9%*%($"&4-%i&4%$R)&+h:&&
!! 9<<&m$-#)f&9%"Q*)O)*)C)"#&944&+g:&+kZd:&
!! 9<<&gO)*)C)"#&m$-#)f&944&+=:&+n>d:&
!! 9%"Q*)&3&C6*1&O&)*)C)"#&5)-CF"%6C&+_:&&



Beyond the Detector Pool -- X-ray Test Facilities 
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New Optics & Detectors Beamline 
at APS (6-BM) 
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Detector R&D Examples 
!! %&'&(')*$45%$>'$8B2(H*)'*)28$/8$>$:/PPB/2=$'>8RO$

@! K$#2&$,&0)$0*)&#$&0*)F2)]&+9(%)"()&$-&4)#)(#$-&,$(62)Rt:&&
!! S>8'$??%$"*)T&('$KGUG$5$!9GM$
!! 4&>3A61&$"*)(&88/2=$);$@"?#$%>'>$/2$>2$S"V!$
!! #.0&*()2:.(62=$%&'&(')*8$
!! JH/8$/8$>2$/2()103&'&$3/8'WX$

@! L)-".F-R&!RFC2u&#F*BY&arF-RO8O;FS&9#-)FB&JFC)-F&F#&
!P9b&+\.6-2RFS&v&?YZ>0C:&

@! e*F62&!p)"B$,)-u2&P$2#)-&@&a96DO"2&&;)2$*G%"Q&!-)F&4)#)(#$-&,$-&8O
-FS&P.$#$"2a&
q! K)G)-FQ%"Q&TJ.%(FQ$7!NK&aKF-Q)&!-)F&P%($2)($"R&P.$#$&4)#)(#$-b&
P-$w)(#&
@! P%($2)($"R&1C%"Q&,$-&HF#)-&(.)-)"B$G&")6#-%"$&)f0)-%C)"#&

@! !P9&T2)-2Y&)`Q`E&5`&9)%R*)-&+9)Fp*):&aC%"%89b&fO-FS&)C%22%$"&20)(#-$C)#)-2&
q! 9.$-#&H$-B%"Q&R%2#F"()&fO-FS&$01(2&M&P%*F#62&&
q! .p0Y77,F(6*#S`HF2.%"Q#$"`)R672)%R*)-7C%"%f2`.#C*&



FastCCD –- Quasi-Column Parallel, Thick CCD 
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FCCD Science – Speckle & XPCS at 8-ID 
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Real-time Processing of XPCS Data in an FPGA  
(Tim Madden) 
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High resolution fluorescence detectors using 
superconducting sensors… 
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Microwave Kinetic Inductance Detectors 

‘Microwave’ refers to the readout frequency! 
(e.g., 3-10 GHz) 

Ben Mazin et. al. 



MKIDs – Quasiparticle Trapping 
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MKIDs – Count-Rate 
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MKIDs – Readout Scheme 

Multiplexing is main advantage of MKIDs over STJs and TES 
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MKIDs @ Argonne for synchrotrons  
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Partnerships with with Industry & Universities  
(Steve Ross) 
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Needs for APS Upgrade  
(from Beamline Staff) 
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Conclusions 
!! !"#$%&'&(')*+,-./01&2'$"))3$

@! P-$G%R)&F&()"#-F*%U)R&2$6-()&,$-&R)#)(#$-&%",$-CF1$"&F"R&
B"$H*)RQ)&DF2)&

!! %&'&(')*$45%$!(67/6&8$
@! I%"R%"Q&#.)&-%Q.#&0-$w)(#2&#$&H$-B&$"&%2&F&(.F**)"Q)&

q! &J$"s%(#&D)#H))"&#)(."$*$QS&*%C%#F1$"2&F"R&H.F#&0)$0*)&
HF"#`&

@! N))R&#$&*)G)-FQ)&*$(F*&$00$-#6"%1)2&F"R&,$-C&2#-F#)Q%(&
($**FD$-F1$"2$



Acknowledgements 
!! PF#-%(%F&I)-"F"R)U&+/45&5-$60&K)FR)-:&
!! 9#)G)&;$22&
!! o$."&A)%U)$-%(B&
!! \%C&'FRR)"&
!! o$."&K))&
!! 4FG%R&e*%")&
!! !"#$"%"$&'%()*%&
!! \$C&J)(%*&
!! K%2F&5FR)2&
!! \-$S&K6#)2&&
!! o$"&LF*RH%"&
!! J.-%2&P%F#FB&



Extra Slides 



MKIDs – How Cold? 
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MKIDs – Speed and Resolution 

62eV 

Mazin et al 2006 
G Vardulakis et al Meas. Sci. 
Technol. 19 (2008) 015509 



Recent Commercial Detector Acquisitions 
(from US Stimulus/ARRA Funding) 
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a-Si Flat Panel Detectors at APS 
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a-Si Flat Panel Detectors at APS 
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Quad GE a-Si @ 1-ID for HE-SAXS/WAXS 

Scientific gains 
•! Fundamental dislocation dynamics studies (HEDM) 
•! Nano-particle synthesis (SAXS/WAXS) 
•! Damage evolution under mechanical/thermo-mechanical deformation (SAXS/WAXS/HEDM) 

•! Advanced nuclear energy systems (‘hot’ samples) 
•! Biomechanics (temporal studies) 
•! Energy conversion devices  - batteries and fuel cells 
•! Tribology/coatings 

Technical gains 
•! Increase radial resolution to ~10-4 
•! Enable simultaneous SAXS/WAXS/(imaging) 
•! Scattering tomography 
•! Improved temporal resolution (up to 4) using offsets 
•! Improved signal/noise (fluorescence, ‘hot’ samples) 

Operational modes at 1-ID 
•! Quad-paneled array for SAXS/WAXS 
•! 1 near-field, 2-3 far-field for HEDM 
•! 1-2 for powder/crystallography 

•! fixed setup mounts, interchange detectors 
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