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Abstract RESULTS AND DISCUSSION CONCLUSIONS
An ANL APS group and the FNAL High Field Magnet team paired forces to develop a double - i - e, o2 standara » ANL and FNAL develop a double
undulator of 2.8 m total length made of Nb,Sn, to be installed in the APS storage ring. In addition $..| 4 Whnees_main undulator of 2.8 m total length made of
to providing a larger temperature margin than NbTi, Nb,Sn undulators are expected to increase 2 Nb;Sn, to be installed in the APS
the magnetic field in the electron beam aperture by 50%. .g; o " . storage ring.
5 e » Of the three phases of this project, the
STRAND PARAMETERS Sample heat Treatment = "] first one was successfully completed.
vesnetene Six short Nb;Sn models of 4.5 periods
o 7 RRPL#1-Standard length and 10 poles were designed,
< 1o T \Witness Max fabricated and tested.
5 e — T - For short magnet models SMM2 to
g o : SMMB6, a non-standard heat treatment
E - S was used to increase the expected Jc
o % and also the desired stability behavior in
‘ | — 2 Y veemetichea T o M the operation field region.
150/169 and 144/169 RRP® wires. Short model SMMS5 in reaction fixture. ol © R 2 - ceamra * The same two Restacked Rod
ol X Witness_win Processed (RRP®) wires that were used
Table 1: STRAND PARAMETERS Table 2: HEAT TREATMENT SCHEDULES § e g — T in the winding of the short model
| sw1 | se2 | sw3s g_"‘; ° i magnets were studied when subjected
150/169 144/169 e Temp,°C Time,HR Temp,°C Time,HR Temp,°C Time,HR 2 jz : i to the standard heat treatment.
Ternary element Ti Ti SRR N N R SR K o 2 a4 6 8 10 12 :4 : 16 + Critical current |; and Residua
. 210£1 48 369+2 104 65021 50 Magnetic Field, T Resistivity Ratio RRR were measured
2018 2019 . .

_ e R I N and compared with those of the withess
0.601 0602 [f)] 210 48 370 104 650 50 samples used for short model magnets
2:,322561127 232%123* St 210+2 48 401 +1 48 649 + 1 50 Em RRRi:S p ;R=3:ﬂ- OR:R:;: mjﬂ‘ R:R=5:ﬂ 4 SMM4, SMMS, and SMM6.

D, pm 35 35 | = It was found that whereas the average
L Table 3: RESULT SUMMARY ¢ study, RRP1 .
145+ 0.4 16 1.(12 T, 4.2 K) of the witness samples of
Cu fraction A, % 50+ 0.1 52.4 AVE. AVE. | ColL i . all three coils was 16% larger than in the
v+ 145+ 11 5“" standard heat treatment, their stability
650°C/50 h 640°C/50 h . . .
BCYIZ3 RRP1 332%2  87%2 51 1220 P S e —— behavior was better in the low field
- smms LG 336+1 73+2 51 1231 festnamber region.
BRIl RRP2. 32426 54:2 52 1132 » The non-standard heat treatment
BN RRP2 568 74 12131 selected for the undulator small models
U RRRL N I 1183 was therefore most appropriate to
B RRP2 279%4 553 - 1114

achieve the expected short sample limits
for these magnets.
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