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Premessa

Vista 'attualita della superconduttivitd (assegnazione del premio Nobel a Miiller e
Bednorz), si terrd nei Laboratori Nazionali di Frascati dell'INFN un seminario informativo,
aperto a tutto il personale ricercatore, tecnico e amministrativo, a meti novembre 1987.

Per una pil agevole comprensione dell'argomento, si ritiene utile la diffusione di
trasparenze gia utilizzate, con soddisfacenti risultati durante il "Florence Workshop on
Imaging Detectors" tenutosi a Firenze il 21-22 Settembre 1987.

Le trasparenze sono parte in Italiano (introduzione alla Superconduttivitd, Effetto
Tunnel, Giunzioni Superconduttrici, Conclusioni), e parte in Inglese (discussione sui Limiti
alla Risoluzione Intrinseca delle Giunzioni Superconduttrici Tunnel Utilizzate quali Rivelatori
di Particelle Ionizzanti). La parte in inglese € praticamente copia degli "Invited Papers" e
"Contributed Paﬁer" presentati dal Dr. F. Celani a:

"Low Temperature 18" di Kyoto" - 19/26 Agosto 1987,
"International Superconductive Electronic Conference” di Tokyo" - 28/29 Agosto 1987.
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Blemsnto fc ip X| Blemento Tc in K | Blemsato Te ia &
Al 1.18 b4 ) 0.39 14 8.08
Za 0.88 G 1.09 ar 0.88
n 9.1 Ho 0.92 Tc 11.2
Ru 0.49 ad 0.%52 In 3.41
Sn 3.72 La(p) 6 ar 0.10
Ta 4.48 | 4 0.02 Re 1.7
Os 0.68 Ir 0.14 Bg(e) 4.18
3 2.37 b 7.19 Th 1.37

Tabells 1: EZlemeatli superconduttori pel sistoms
periodice
T. (K)  Binary Temary and higher
> 20 Nby Ge (23) Nby 1 Aly o, Gey, (20.7)
Nb, Ga (20.7) NBAL, 2, Gllo 00 G g (20.4)
Nb,Ge, ,Siy, (20.3)
18-20  Nb,Al (18.7) Nb,Al, ,Ge, , (19.7)
Nb,Sn (18.3) NB,Al, 45 8€, .5 (19.6)
NBy 74 Alg 22 Slg 5 (19.2)
NB,AlLL B, (<19.1)
NbyAly s Gag 4 (19)
V3Slp 75 Gy 25 (18.6)
1618 V,Si (16.9) NON, 44N .04Coae Tloos
NDN (18.5) {<18)
NBN, o Coag (17.8) .
NOg 0Ny os Tlg 34 (17.6)
Nbl - INQJ!CO,HH'. ( < ‘78)
Nbg seg NOg 00y (17.3)
CrasThes Yo, (17.1)
Vy§i, 8, (<D
c&-@._.“‘.'“' -0.18 mm
(<16.6)
1418 Tegho (15.8) Ags _ oM, Pd, _ o,y implent
v,Ga (18.1) (<18.6)
MoC (14.3) CioaWe, Yoo (14.8)
MOqe, Reges (14.0)  PbhogS, (14.7)
Ay Sniio, , S, (14.4)
Snilo,S, (14.2)

Curhilg Moy o (14.2)
CraullysThy, (14.2)

Tabslils 3: Superconduttivita'
compoartd
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Tab. I - Experimental results and operating conditions for the

experiments performad with STJ as nuclear detector.

Authors ::??; i::giu Barone |Barone [Barone ;:?:en-
Year 1973 | 1983 | 1985 | 1985 | 1985 | 1986
Junction Sn=SnC- | Sn-Sn0~ | Nb-NbO-| Nb-NbO-| Nb-NbO-| Sn-SrO-
type and Sn Sn Pb s} P Sn
geometry cross | cross | cross | island | cross | cross
Film o | 2000; 1500; | 2900; | 1000; | 1000; | 1500;
thickness (A)] 1000 | 1500 | 35000 | 20000 | 20000 | 6500
Oxide 10 20 10 10 10 10
thickness (A)

Overlap (@) 7.10 [1.10.3°3 1,107 | 1.104 | 1.104] 1.10%
Temp. (K) 1.2 | 0.3 4| 14 0 14 |03
Source 23%y; o | 210P0; o| 281m; o| 24TAm; of 281am; o | S5e; X
Erel. (kev) | 500 70 900 | 3800 | 380 | 5.89
Preamp. current. |charge |voltage [ voltage| voltage| charge
Cablelengm)| |15 06 | 06 | 0.6 | 0.4
c(elep. [0.41 | __ | 007 |08 | 0.5 | 0.003
e |69 | ¥ |2 | | 07
Ryay (ma) 7 | @ |1e2 | 142 | 470
Ry (m) 10 b ] ok
Cq(pF) o | | | | | so
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STY DETECTION SYSTEM ®
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CHARACTERISTICS TIMES
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1) DeTecToR TIME Yp=Lo Ry= % (o, T)
L) TUNNEL TIME 7, = 4/p
3) RECONDINATION TIME %, (T)

4) FILTER TIME T,
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DETECTOR TIME ®
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[CHARACTERI 5TICs TINESY
RECOMBINATION TIME. @0
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| SBQUIVALENT CiRCutT 0F ST | @
Wi tzvb LomiZing 'mt' 92 ﬂ:t's th_,wudlimz the

Gtm.mii - o‘l‘oj'? ¢ |-V u&«ucdbﬁ ,‘t:c_ 0
T - ‘25‘ (V, T m (E, t)). P (5)

WRMMQ, i

m'(€,t) = time kptudmma of the eanpy disflotion of
tzul; X9 ti‘,ulbi rl'litm"l/& wh d\ IJKM.‘ 7 E .
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the Lminfy Lofulbation awd the waad I omfy &
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m'(#)= f n (E,“t) d€
Q

[P
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EXCESS ~ QuASI PARTICLE CURRENT ( v-(ic.é:z lo:ao)
FoR. |
€ *
0 _‘_‘ \/f; A'jl + dbl
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AI=p m {[o) L = DI L
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COMMERTS T0 THE EQUIVALENT CiRewIT OF ST, ‘@
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