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Two topics: 

High Power, High Scale, Large Facility  
Cables,Magnets,Cavities,Sup.Acc. 

nano-power, micro-scale, room-size facility   
Nano-wire, KIDs, bolometers,SSPD,TES 
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Superconductivity is mandatory in HE Accelerator

SC magnet  technology 

Electron Acc.

SRF technology 

LHC

Proton Acc. 

ILC

A.Yamamoto
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Al3Ni precipitated 
Contributes as  

structural component 

Pure-Al region 
Keep low resistivity

Ni>> High

0.1% 0.5%

ATLAS Approach 

Al-stabilizer  using  
Micro-alloying and precipitation

A.Yamamoto
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 Magnet “without coil”

Coil thickness/diameter  

~ 0.34%

0.2%

A.Yamamoto
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E. Z. Barzi

Nb3Sn points to higher fields
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E. Z. Barzi

Towards 17 T dipole
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• Kinetic Inductance Device (KID) 
CALDER: Cryogenic light detectors for  
neutrino and dark matter searches   
Speaker:  Marco Vignati (ROMA1) 

Superconducting Kinetic Inductance Detectors for  
kilopixel intruments at Radiotelescopes   
Speaker: 
Dr. Martino Calvo (Institut Néel, CNRS Grenoble) 

• SSNPD 
Superconducting Nanowires Detecting  
Single Photons for Integrated Quantum  
Photonics   
Speaker: 
Dr. Roberto Leoni 

The superconducting detector technologies in 
this session 
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What about TES (transition edge sensors)? 
A technology at the edge of maturity.

9
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1K-pixels TES array for EDXS

Courtesy S. Bandler - GSFC-NASA
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FWHM=1.81 ± 0.10 eV 
Counts = 7,729
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Courtesy S. Bandler - GSFC-NASA
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• Best energy resolution detecting 6 keV x-rays (non-dispersive detector) 
• Decay time – 200 µs Courtesy S. Bandler - GSFC-NASA
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The most sensitive µwave TES bolometer

13
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In this tech.framework 
• HOLMES neutrino mass direct search with TES micro-calorimeter arrays 

(INFN-ERC) 

• CRESST for DM direct search

14
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• LSPE (large scale polarisation explorer)  ballon borne CMB Telescope 

• ATHENA (ESA-ASI-INAF-Uni Genova) x-Ray observatory that will host the 
largest TES array working at 50 mK in L2 orbit (See talk of Luciano Gottardi 
Friday)

15
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4x64 pixels array for γ-ray

16

Courtesy J Ullom - NIST Boulder Co
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Courtesy M.Rabin - LANL 

Nuclear spectroscopy: Pu in U enrichment
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TES vs HPGe

18

1 pixel

12 pixels

65 pixels

256 pixels

256 + cryo mod

2.5x1.5 cm planar HPGe

2006

2007

2008
2010
2012 (cryostat thinning + absorber  
                     thickness increase)

alternate absorber material

SnTaMo

Courtesy J Ullom - NIST Boulder Co
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W Si

TES results from LANL/NIST

Silicon: ~8-10 keV FWHM Microcal: 0.75 keV FWHM

Alpha  spectroscopy
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RDX is clearly distinguishable 
from NH4NO3. 

(Excellent agreement with F.D. Vila, et al.,                        
J Phys. Chem. A, 115, 3243-3250 [2011])

chemical-shift XES

20



‹N›

13th Pisa Meeting on Advanced Detector

Flavio Gatti,  La Biodola , Isola d’Elba  May 2015

Ultrafast (fs-ps) structural measurements

21

120 um water jet

isotropic 
x-ray  
generation

focused probe 
beam

target chamber wall cryostat wall

sample under study

160 TES array

• Lund-Jyväskylä-NIST
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Ultrafast (fs-ps) structural measurements

• Lund-Jyväskylä-NIST
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Summary
• This session has covered argument of applied superconductivity to fundamental 

particle and astroparticle physics as well as in other disciplines (nuclear, 
medical, quantum optics,….) 

• The community of “applied superconductivity scientists” is quite large and, in 
particular, due to the successful achievements of the last decades is 
continuously growing.  

• This the case of superconducting devices like TES, KID, SSPD and others that in 
less than 20 years from the conceptual schemes or first prototypes are presently 
reaching the maturity for applications in large scale projects as well in new 
innovative instruments. 

• This continuous growth is confirmed by the large sessions dedicate to these 
arguments at ASC, LTD, EUCASS, SPW… 

• I encourage the organizers of this wonderful conference to continue to host a 
dedicated session on this field.

23
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Poster Highlights - FDM TES readout

24
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Poster Highlights- KID light Detector
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Poster Highlights -TES bolometer



‹N›

13th Pisa Meeting on Advanced Detector

Flavio Gatti,  La Biodola , Isola d’Elba  May 2015 27

Poster Highlights - Magnets
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Poster Highlights - Superconducting coating
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Poster Highlights - KID for astrophysics
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Poster Highlights - TES FDM readout neutrino mass exp.
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Poster Highlights - Neutrino Mass Exp. with TES
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Poster Highlights - TES for X-ray Space Observatory
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Poster Highlights - TES for DM searches


