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Superconducting Fragment Separator The First Unit of the Series (FoS) Multiplet Qualification Process
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Layout of the Super-FRS at FAIR/GSI™

(a) The quadrupole magnet assembly. (b) The cold mass assembly. (c) Transportation of the FoS multiplet to the test
bench in the Building180 (B180) at CERN. 1) SAT Aa : on the lorry and at preparation area, 2 SAT Ab : at the test bench (warm/cold/after warm-up)
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The Status of Testing and Results HV and LV Test Results

* Verification of the magnetic design (gradient, L+ and harmonics) e Insulation vaccum is ok (<1 x 10“*mbar). [ HV Test for Quadrupole magnet - | T
! — @ |
o —_ s  Leak rateis ok (<5 X 10¢mbar x liter /s). 2 @3000Vior 120 s atwarmy = .
=~ Gint(Quad,) " 132 20 I Gilnt (Se‘xt-) | | - S Requirement >1 Gohm | < ] —
° 11, i ° o 100 - -
ol N L (Quad.)‘/ | | L o) o High and .Iow voltage Fest. results are ok. ) O | LV Test for the sensors
£ | ~. 7 Lo Tis} et 7 Simul I e Sensor alive and continuity test results are ok. S & | @B50Vfor6os
ol * 17 10575_Simulation results . . _ : .
E | >< E X .>< : £  Powering test is in progress 3 . £ 1yRequirement>0.1Gohm
=6 . e & E00 / \. — (Opera 3D) L & g
= | / L e | . N ©  Magnet excitationupto 1.1 x|, iz i
O 4r — 1 = o - : l
s \ s 97 /-/ e * Pre-powering cyclesuptol . o ) B R | | L
gl ./ . ol * | « The remaining test programs Coil Assy.  FAT SAT FAT SAT
°0 S0 100 1%0 200 280 300 0 50 100 150 200 250 300 OO * Magnetic field measurement. | HV test for the sextupole magnet | — -r
Current (A) Current (A) . Field manbin = - @ ZOOonr 120 s at warm £ 10. —— .
. Verification of the preventive measure to confine the quadrupole coil PPINg. £ 100: Requirement > 1 Gohm 1 £
. . . ° @, 1
movement during the ramp-up to 330 A due to electric magnetic force. Crostalk between the quadrupole and the Y o Py
&) &
» The coils support structure against electromagnet force should work properly. sextupole magnet. = § ;| LV Testfor the heaters
. K hims placed b il and retainer should work ly so that coil * Heat load. 2 2 | @S0Vfor60s
apton shims placed between coil and retainer should work correctly so that coils 2 5 2 Requirement > 0.1Gohm
cannot move due to electromagnetic force. * RRR. | .
B(T) « Thermal cycles. _ . . 0,1 . .
Coil Assy. FAT SAT FAT SAT

4.5 o
[4.0 YA

) 2o ¢ longitudina| '5
retainers [
25 ~ Summary and Outlook
s Kapton | . » . L . . . .
Lo shims This contribution presents the preliminary test results of the FoS multiplet. The qualification focuses on especially the magnetic design and the mechanical

stability of the quadrupole magnets which are the main challenges during the design phase. After the series of the tests at warm, the magnets were cooled down
Blind insert successfully. The cold powering test is in progress followed by the magnetic field measurement. The completion of the test is scheduled for Q4, 2019.
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The maximum field on the quadrupole coilis4.5T @ 330 A
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