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Abstract The CCC-XD for GSI/FAIR

New versions of Cryogenic Current Comparator (CCC) sensors with eXtended Dimensions (CCC-XD)
for beamline diameters up to 150 mm — necessary for the planned Facility for Antiproton and lon
Research (FAIR) at GSI (Gesellschaft fur Schwerionenforschung) — have been realized. These non-
destructive charged particle beam monitoring systems are able to measure intensities in the nA-range
with a white noise level below 5 pA/N(Hz). The systems are sensitive from DC to several hundred kHz
and can be linked-up in a traceable way with national and international ampere-standards.

In its present design, the base body consists of a highly-permeable, nano-crystalline core optimized
for low-temperatures (ready for superfluid He-ll applications) [1] and a niobium shielding/pickup-coil
unit. The flexible SQUID (Superconducting Quantum Interference Device) - cartridge allows for
application tuning. Three cartridge versions (direct, balanced and enhanced) are presented, discussed
and results of electrical laboratory measurements of the noise behavior and the frequency response
are given.
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Operation principle

Exploded view of classical meander design CCC (running @ CERN)
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Niobium CCC-XD sensor for larger beamline diameters in cryo-measure

charged particle hall. Free inside diameter: 250 mm, weight: 56 kg.
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Conclusion and Outlook

GSI
2017

1 New core-less CCC The new CCC-core material GSI328 enables to operate up to several hundreds of kilohertz.

with axial magnetic Resonance measurements and simulations show that there are still 35 % of the max. inductance at

direct balanced enhanced shielding 750 kHz. Using a matching transformer it is possible to create different SQUID-cartridge versions with

without matching transformer with matching transformer an additional current magnification of up to 4 times. The system input noise is independent from the

matching transformer version because of the dominant core noise. The balanced version is able to

e measure sinus small-signals with a frequency up to 200 kHz and nA-pulses without any signal

P I \ t wean | e [ \ correction. Now the CCC-sensor with extended dimensions is ready to be integrated into the beamline
CDAM wl e e T::' - 1 S §?:o Q7>/xc1 w e e T::' : on °7 Y 1.0 100 %Y 100 §$:° CryOStat [3]

% K1 Lbeam Lpu Lm 0.998 K3 L1squid L2squid 0.99 K1 Lbeam Lpu Lm 0.998 K2 L't L2mt 0.99 K3 L1squid L2squid 0.99

115170 760 Resonance beam-pickup-meander _ Refe re n Ces
o ) ﬁ peaks (kHz) coil shielding coill
_ J/\\ / — 1] V. Tympel et al., The next generation of Cryogenic Current Comparators for beam monitoring, TUPG43,
> s N Proc. of IBIC2016, Barcelona, Spain, pp. 441-444 (2016) .
=N JV Frequency respo_nse ()" weam - Jipu Jum | ume L Juame visquio U Juasqual 2] W. Vodel, R. Geithner and P. Seidel, “SQUID-Based Cryogenic Current Comparators”, in Applied
: direct SPICE simulation sz wl Jea e Tm " oD G 1on "D Gr0n 2 Superconductivity, Handbook on Devices and Applications, Volume 2, P Seidel, Ed. Weinheim, Germany:
o] of the CCC-XD € Coeam Lpa L 0998 o cmitamoss Ko Lioau osquia099 Wiley-VCH, 2015, pp. 1096-1110.
transformer part beam-pickup-meander SQUID [3] T. Sieber et al., Optimization studies for an advanced cryogenic current comparator (CCC) system for FAIR,
T et coil ~shielding coil WEPG40, Proc. of IBIC2016, Barcelona, Spain, pp. 715-718 (2016).

GEFORDERT VOM

ﬁ HELMHOLTZ

P d pe I I D W E P C F O 7 | ASSOCIATION ﬁ "" E\;;‘O%?AﬁTOZN E 5 ][ AR | Bundesminiterium
Helmholtz Institute Jena und Forschung

) - S (Lcee
L SCicceererr
Y R N TS € e
p) > AN ~ pa
U _; A { MY \ A : ~
I ., e 5y = ,: o N~ -
4 S R N ] ot
BR1% “T' A 4 )
B P TR ik (S RLA Y |
\G8 7 76 € o e ST F 299001y 4
il o S oY 233))
DN : 443 AR LR
S )
i X —
12 Jeld




