Cryogenic Testing of Fast Ramping Superconducting Magnets for the SIS100 Synchrotron

A Bleile!, | Datskov?!, E Fischer!, H Khodzhibagiyan4, V Marusov!, C Roux?, P Spiller, K Sugita! and A Szwangruber

C3P01B-05 1GSI Darmstadt, Germany, 2JINR, Dubna, Russia
Feed Box
- B - O main main chrom. steerer nested multipole
4 ) dipole quad sextupole (hor./vert.) (quad/sext./oct.)
Abstract. The international Facility for Antiproton and lon oo 3 _ number of 108 166 49 83 1
Research FAIR Is currently under construction at GSI, In magnets
Darmstadt, Germany. The core component of FAIR, the End Box ' 0 maximal current,
superconducting SIS100 synchrotron will operate with a high C}é;g KA 13.2 10.5 0.25 0.25 0.25
repetition rate of up to 1 Hz. The SIS100 ring with a N =nd Box ramp time to 0.5 0.5 0.175 0.9 0.175
circumference of 1083 m contains 108 main dipole magnets & max, S ' ' ' ' '
with a maximal field of 1.9 T. The ion-optical lattice of SIS100 Power Supply N |
contains also 166 main quadrupoles and 137 corrector Cryogenic Dipole Module Quadrupole Units
magnets. The quadrupole and corrector magnets are Current Lead Box S ~
assembled In the quadrupole units which are pair-wise ' ; ko)
Integrated In the quadrupole doublet modules. All 2 o ' ‘ ?
superconducting magnets will be tested at helium temperature Feed Box o Food Box
to assure their compliancy with the specification. The main G :
dipole modules are being tested at the magnet test facility at Injection Sector 6
GSI. Cold testing of the quadrupole doublet modules is split in — > A
the testing of the quadrupole units at JINR, Russia and iIn \\ End Box
testing of fully assembled quadrupole doublet modules at INFN, Extraction
Italy. The cold testing program iIncludes dynamic AC Ic_)ss Reference cvcles:
measurements and hydraulic adjustment of the parallel cooling U——1T— 8 ——T——T——T——T——— 400
channels of SIS100 next to the training, magnetic field ' | ' | | ' | ] li -
measurements and other tests. We present the scope of cold < 5 S R Y A S UATHPOIE BVEE 200 S
testing of different types of magnet modules as well as the test » 5 G
- o | | | =
\results Y % ; 41 ------------ ------------- ------------ s 4200 g
e % : corr;ector cyc;le : é
Cooling concept: 5 g2/ o o NG R
@)
| | point 1: — sub-cooled helium 0 0 0
v ————————— ¢! P,=15-18bar T,=45K 00 02 04 06 08 10 00 02 04 06 08 10
%) P, = 1.25 bar time, s time, s
Pn..f A7 N L ‘1 ]
Ea;: = Y ~ static heatload: 5W @ @
dynamic heat load: up to 35 W ~Loss matrix: 2
- L e .
Dipole magnet without flow impedance: Ol ¢ ssou P Y 1 25 T soua .o
| © 10.89kA Z | i ° _ ref. cycle
AP = 0.37 bar AP=0.23bar _ o waw o e | [Le dosws S P _
5’ / 2 S .
ELZ: %T 101 o ‘e * . 5 | . o ° . | %
4:4, il _ oo _ _ L . ° . ° <1 ..«‘., / == ,’ AUR
2, | e R e 0,0 0,4 0,8 1,2 1,6 2,0 0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 ] AN\om ; ) W T iR _" \_‘-\\‘\‘\:{!‘:’“\',“‘:"“"-; (e,
Entropy [J/g K] Entropy [J/g K] f Hz f Hz T | N . ‘ ﬁ;/ j ’\\\\\ “ I (|
Measured heat load for dipole modules for 1 Hz reference cycle: =\ 1
With capillary tube on inlet Di = 2.0 mm, L =3.5 m:
20 | | | o — static: 5.1 W £ 0.3 W (stat.)
| | | | < - dynamic (calorimetric) 34,4 W = 0.5 W (stat.)
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