11 T Dipole Project Status

M. Karppinen on behalf of CERN-FNAL collaboration

“Demonstrate the feasibility of Nb;Sn technology for
the DS collimation upgrade with an accelerator
quality 5.5-m-long twin-aperture 11 T prototype dipole
by 2015”
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DS Upgrade

LHC lattice and main systems

halo Q7 g asir Q8 50007 rereeeT0 s e missing.]‘-divp_(;_le
e MBB1RT \ Q1
/f MBAIZRT o oo
[ A MB.BLIR/L ]
% 119 Tm @ 11.85 kA é.?n.:?
(in series with MB) 1T Nbs‘gn

15,66 m (IC to IC plane)

s LS2 :IR-2 55 m 3m 5.9 m
o 2/4MB-=>4/8 x5.5m CM + spares Nb.Sn Collim. Nb,.Sn

% LS3 :IR-1,5 and Point-3,7

o 4x4 MB=>32x5.5m CM + spares 5.5m
Nb.Sn Nb.Sn

% Joint development program between CERN and FNAL underway
since Oct-2010.
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I@;m 11 T Nb;Sn Dipole Design Challenges #

< Iron saturation effects < Quench protection
o Modified MB Yoke o Heater development
o Cross-talk between apertures o Instrumentation
¢ Transfer function “* Mechanical structure
matching with MB o Forces almost 2 X MB
o More turns (56 vs. 40) o First 2-in-1 Nb;Sn magnet
o Iron saturation s Thermal
<+ Dynamic effects o Resin impregnated coils
o Strand development % Integration
o Cored cable o Optics
% Coil fabrication o Cold-mass
o Cable development o Collimator
Electrical insulation o Machine systems

Nb;Sn specific tooling and
fabrication process

o Reproducibility & Handling
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[@ Magnetic design: Coil Optimization #
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By(11.85kA) =11.25T B,(11.85 kA) =10.86 T

11.25 T at 11.85 kA with 20% margin at 1.9 K in

60 mm bore and straight 5.5-m-long coldmass

Systematic field errors below the 104 level

6-block design, 56 turns (IL 22, OL 34)

14.85-mm-wide 40-strand Rutherford cable, no internal splice

Coil ends optimized for low field harmonics and minimum
strain in the cable
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11 T Model Dipole Magnetic Lo
& %

Parameters
Single-aperture Single-aperture Twin-aperture
FNAL CERN

Parameter ‘ l

MBHSP01 IMBHSP02
Aperture (mm) 60
Yoke outer diameter (mm) 400 510 550
Coil length (m) 1.80 0.88 1.8 0.88-1.8-54
Nominal bore field @11.85 kA (T) 10.86 11.07 11.25 11.25
Short-sample bore field at 1.9 K (T) 13.6 " | 14.1¢ 13.9" 13.9"
MarginB__ /B __ at1.9K 0.80" | 0.78“ 0.81" 0.81"
Stored energy at 11.85 kA (kJ/m) 473 482 484 969
F_per quadrant at 11.85 kA (MN/m) 2.89 3.1 3.16 3.16
Fy per quadrant at 11.85 kA (MN/m) -1.57 -1.56 -1.59 -1.59

1) OSTE0.7@nmERRP-108/1270
2) OSTE0.7EnmERRP-150/169E
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I@;m Mechanical Design Choices & Goals #

% Separate collared coils
o Most of the coil pre-stress obtained by collaring
o Symmetric loading
o Better control of pre-stress
o Testing of collared coils in 1-in-1 structure
* Vertically split yoke
o Assembly process less influenced by friction (vs. horizontal split)

o Closed gap at RT and up to 12 T to provide rigid support for the
collared coil

o Better controlled (collared) coil deformation
% Welded stainless steel skin
% Coil pre-stress
Within 0..-165 MPa at all times

Minimal elliptic deformation
Minimal stress gradient in the coils

© O O O

Easy tuning of pre-loading by shimming
o Minimize discontinuous loading and shear stress (end regions)
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@m Mechanical Design Concepts #
CERN FNAL
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Pole loading design Integrated pole design

23-24 Sep 2013 M. Karppinen CERN TE-MSC



Pole Loading Concept




Pole Loading Concept: JE
Lead End Winding il

Inner layer
winding pole

Ceramic Filler wedge
filler piece

Outer layer
winding pole

Layer-jump region with cable removed
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CERN 11 T Dipole Coil

Loading plate
2 mm 316LN

SLS End Spacers
with “springy legs”
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FNAL MBHSPO1 4
1-in-1 Demonstrator (2 m)
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40-strand cable produced with FNAL cabling machine

OST RRP-108/127

Magnet development and fabrication was done in record time - 18 month!
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MBHSPO1 Quench Performance #

%

B Design goal: A.V. Zlobin et al., ASC2012, Sept 2012
— N o o TC-1 TC-2
o B,,,=11 T with 20% margin 12000 o | o rTEETRTTT
% Limited quench performance oo “.d"-” oA - '™
10000 : 3| .
0 B,=10.4Tat1.9Kand50A/s _ __ & ="° “ 0 -
< i :
(78% of SSL) OO o
E 8000 m] -
o long training C o )
o conductor degradation 6000 | | |
Hcoil 2IL Mcoil 20L M coil 2 OL MP
o irregular ramp rate dependence = Teloiae ety et
% Quench performance was limited T e ®

by conductor degradation in coil Quench history

OL mid-plane blocks and leads 12000

M coil 20LMP at 4.6 K
. . ®coil20Lat4.6K
o lead damage during reaction - How {118 s % scisoustask
confirmed by autopsy s B S s  coil 2 OL MP at 1.9 K
2 9000 H A @ co?: g ICzl. I:/lnga:<1.9 K
° ° e, % col atl.
% Appropriate improvements PN A coil 2/3 MP at 19K
implemented in MBHSPO2 § 7000 "
6000 A A
5000 A A
4000 =
0 25 50 75 100 125 150 175
Ramp rate (A/s)

Ramp rate dependence

23-24 Sep 2013 M. Karppinen CERN TE-MSC



!

ing

d spaci

Tt i e
ran

t1

N
M. Karppinen CERN TE-MSC

!

&
)
2

idth

7
g
-
<
=y
a
)
:
=

Cable w

il #3
Used in
MBHSPO1

Co
(scrapped)




E@ MBHSPO2-03 - 1 m Versions of MBHSPOIZ&

40-strand cored cable RRP 108/127 RRP150/169

% Strand (60.70 mm):

o MBHSPO2 - R&D RRP-150/169 strand
o MBHSPO3 - baseline RRP-108/127

«» Cable: both models use 40-strand cable with
12-mm-wide and 0.025-mm-thick stainless

steel core

» Structure:

o MBHSPO2 - modified MBHSPO1 collar
o MBHMO1 - mirror magnet (with bolt on skin)
o MBHSPO3 - new collar (with bolt on skin)

» MBHSPO2 fabrication - 6 months!

*

L)

L)
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s Goals: demonstrate new R&D strand, cored
cable, improved process and reproducibility

% Coil: optimized end parts and process

M. Karppinen CERN TE-MSC

Optimized end parts

““MBHSPO2 cold mass
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MBHSPO2 Quench Performance #

< Improved quench performance
0 B,.x=11.7T -97.5% of design field

%

13000

B=12 T (78% of SSL at 1.9 K) < 12000
)
% Issues to be addressed S 11000
o Long training 3
. S 10000
o Some conductor degradation 2 | |
. @ o | 1.9K| 4.5K
o Negative ramp rate dependence at & o000 ® . I m MBHSPO1
=] . .
dI/dt<20 A/s and 4.5 K . MBHSPO2
#eT . WAF el e VT A p - v ol » wifrip 8000 T T : : ;
;\-m"(,A‘.’M“ AT o e AT i Ay -_7,!"'4,,;. ot 0 10 20 30 40 50 60
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S 7000 -
S
c | O
& 5000 - - B MBHSPO1
\ O m  MBHSPO2 4.5K
< MBHSP02 1.9K
3000 . ‘ : : ‘
0 50 100 150 200 250 300
di/dt (A/s)

Ramp rate dependence
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@m MBHSPO2 Quench Locations

00

* Most training quenches in

winding blocks 2 & 3 of coils #5
and #7 both at 1.9 K and 4.5 K

* Quench locations moved to the
mid-plane area (block 5) of coil
#7 at the end of 4.5 K training

» All holding quenches in outer
layer mid-plane area of coil #7
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» Practically all quenches in the
end regions

L)
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Voltage tap location
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JE
L. 2

@m FNAL Short Model Program

» MBHSPO1 (2 m) and MBHSPO2 (1 m) have been tested.

» Coil #8 will be tested in Mirror, MBHSMO1. Assembly in
progress. Test Oct-2013

» Assemble and test MBHSPO3 (1 m, 1-in-1) using coils #9-
10, Dec-2013

» Assemble and test the MBHDPO1 (1 m, 2-in-1) using
collared coils from MBHSPO2 and MBHSPO3, Feb-2014

* Assemble and test MBHSPO4 |~ " ek i
(1 m, 1-in-1) using coils #11-
12, Apr-2014

% Assemble and test MBHDPO2
(1 m, 2-in-1) using collared
coils from MBHSPO4 and
coils #13-14, Jul-2014

4

L)

L)

L 4

4

11 Tesla, 1 meter, Supercon

JE H
s Fermllab Technical Division
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s Coil fabrication tooling:
o Winding, curing, and reaction operational
o Vacuum impregnation system commissioned

Practice coil fabrication
o PC-#1-2 (Cu-cable) reacted and impregnated
o PC #3 Nb;Sn (low-Jc WST strand) scrapped
o Nb;Sn (RRP-54-61) CMM done, to instrument

% Magnet R&D:
o Cable insulation (braided S2-glass & Mica)
ODS (oxide dispersion strengthened) wedges
Selective laser sintering (SLS) end spacers
Coil pre-loading concept (“pole-loading”)
Magnet protection (inter-layer heater)
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Ol

¢ Coil fabrication:

MBHSP104 (RRP-108/127 #1) ready to react
MBHSP10S5 (RRP-108/127 #2) wound and cured
MBHSP106 (RRP-108/127 #3) wound and cured

Winding trials underway with trial lengths of cable with
reduced keystone angle to assess the mechanical stability.

© O O O

CERN Construction Status..

s Cold mass:

© OO0 O 0O O O O O

o

23-24 Sep 2013

Collars (EDM) for the 15t aperture assembled in packs.
Fine-blanking of collars for AP-2..5 underway
Laminations (EDM) for two 1-in-1 yokes in stock
Laminations (EDM) for one 2-in-1 yokes in stock

End plates for two 1-in-1 magnets in stock

Welding trials for 1-in-1 cold mass carried out
12-mm-thick 304 L shells for 1-in-1 models in production

15-mm-thick 316 LN shell for 2-in-1 models ordered and
welding trials planned.

Tooling in commissioning

M. Karppinen CERN TE-MSC
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@ CERN Short (2 m) Model Program #

o Assemble RRP-54/61 coil with RRP-108/127 coil #1 as a
practice model to validate the assembly process and tooling.
Ideally carry out WMM and short cold test Dec-13 . This is
the present Plan A

OR

o Assemble and test the RRP-54/61 (or RRP-108/127 coil #1)
coil as single coil assembly (MBHSS101) using existing
collars, yoke, welded outer shell, and end plates. Plan B

% Two RRP-108/127 coils to assemble and test the 1st 1-in-1
model (MBHSP101) Feb-14

%+ Two RRP-132/169 coils to assemble and test the 2nd
1-in-1 model (MBHSP102) May-14

+» Collared coils from MBHSP101 & 102 to assemble and test
the 1st 2-in-1 model (MBHDP101) Aug-14

* Idem for PIT-cable: 2 x 1-in-1 model (MBHSP103-4) to
have tested collared coils for the 2nd 2-in-1 model
(MBHDP102). Mar-15, May-15, Jul-15
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CERN Single Coil Assembly #

Courtesy of C. Kokkinos & T. Lyon CERN TE-MCS

Azimuthal coil stress (Mpa) Azimuthal coil stress (Mpa)
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CERN Practice Model Schedule

JE
L. 2

1D Task Mame Duration Start Finish 2014
1st Quarter
lan | Feb | Mar
1 |CERN Short (2 m) 11 T Dipole Model Program 825 days 05/03/12  01/05/15 [
2 [Trials & Mock-ups 329days  05/03/12 06/06/13
22 [1-in-1 Practice Model 1 (RRP-54/61 & 108/127) 449 days?  21/05/12  06/02/14 -
23 | Coil PCZ (RRP 54/61 cored, Mica & 11-TEX) 360days  21/05/12  04/10/13
24 220 m cored RRP 54/61 cable 2 wks 21/05/12 01/06/12
25 Insulated cable (Mica & 11-TEX) 7.2 whks 30f11/12 18/01/13
26 Wind/cure 17 days 14/02/13 08/03/13
27 React 16 days 13/05/13  03/05/13
28 splice 3 days 01/08/13  05/08/13
23 Impregnate 13 day= 06/08/13  22/08/13
30 Inspect 15 days 02/08/12 204/09/13
31 Instrument 2 wks 23/09/13 D4f10/13
32 Coll review at CERM 1day 23/09/13 23/049/13
33 | coil 1 (RRP 108/127) 188days  04/03/13 20/11/13
34 440 m cored RRP 108/127 cable 2 wks 04/03/13  15/03/13
35 Insulated cable (Mica & 11-TEX) 3 wks 23/04/13 13/05/13
36 wind/cure 14 days 23/05/13 11/0&/13
37 React 30 days 29/08/13  09/10/13
38 splice 2 days 10/10/13  11/10/13
33 Impregnate 13 days 14/10/13  30/10/13
40 Inspect S days 31/10/13  06/11/13
41 Instrument 2 wks o7f11/13 20411713
42 Magnet assembly readiness review 1day 24/09/13 24/049/13 -E
43 collared coil assembly 3 whks 21711713 11/12/13
44 1-in-1 cold mass assembly 2 whs 12/12/13  25/12/13
45 | Cold test 1-in-1 4 whs 26/12/13  22/01/14
46 | Disassembly 2 whs 23/01/14  05/02/14
47 Magnet tesk review 1 day? 06/02/14  06/02/14 06f02

23-24 Sep 2013
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CERN 15t 2-in-1 Model Schedule #

D [Task Name Duration Start Finish 2014
[ 3rd Quiarter [4th Ouarter 1st Quarter [2red Cuaarter [ 3rd Quarter [4sh Gpuarter]
Jun | bl | Bug | Sep Ot | Mov | Dec | Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Ses | D= |
1 ICERN Short (2 m) 11 T Dipole Model Program 825 days 05/03/12  01/05/15
2 [Trials & Mock-ups 329days  05/03/12 06/06/13 |
22 [1-in-1 Practice Model 1 (RRP-54/61 & 108/127) a49days?  21/05/12 06/02/14 s
48 [1-in-1 Model 1 [RRP-108/127) 224 days 19/06/13  28/04/14 ¥ i
43 | Coil 2 (RRP 108/127) 135days  19/06/13 24/12/13
50 wind/cure 14 days 19/06/13  08/07/13 —
51 React 24 days 10/10/13  12/11/13 h*
52 Splice 2 days 13/11/13  14/11/13
53 Impregnate 13 days 15/11/13  03/12/13 <
54 Inspect 5 days 04/12/13  10/12/13 —
55 Instrument 2 wks 11/13/13  24/12/13 o
56 | Coil 3 (RRP 108/127) 156days  24/06/13 27/01/14 ¥ N
57 220 m cored RRP 108127 cable 2 wks 24/06/13  05/07/13 - A
58 wind//cure 14 days 02/08/13  19/05/13 == O
59 React 24 days 13/11/13  16/12/13 <
60 Splice 2 days 17/12/13  18/12/13 1
—
(38 Impregnate 13 days 19/12/13  06/01/14 3o
62 Inspect 5 days 07/01/14  13/01/14 2
&3 Instrument 2 wks 14/01/14  27/01/14
&4 collared coil assembly 3 whks 28/01/14  17/02/14
65 1-in-1 cold mass assembly 2 wks 18/02/14  03/03/14
66 | Coldtest 14n-1 & whs 04/03/14  14/04/14
&7 Disassembly 2 whks 15/04/14  28fD4/14
68 [1-in-1 Model 2 (RRP(132/163) 182days  25/11/13 05/08/14
69 | 650 m cored RRP (132/163) cable 2 wks 25/11/13  06/12/13
70 | Insulated cable (Mica & 11-TEX) 2 wks 09/12/13  27/12/13
71 | Coil4(132/169) 68 days 30/12/13  02f04/14
72 wind/cure 14 days 30/12/13  16/01/14
73 React 24 days 17/01/14  19/02/14
74 splice 2 days 20/02/14  21/02/14
75 Impregnate 13 days 24/02/14  12/03/14
76 Inspect 5 days 13/03/14  19/03/14
77 Instrument 2 whks 20/03/14  02/D4/14
78 | Coil 5(132/169) 68 days 31/01/14  06/05/14
B85 collared coil assembly 3 whs 07/05/14  27/05/14
85 1-in-1 cold mass assembly 2 wks 28/05/14  10/05/14
87 | Cold test 1-in-1 6 wks 11/06/14  22/07/14 1-In-1 # 2 Test
88 | Disassembly 2 wks 23/07/14  05/08/14
89 [2-in-1 Model 1 (RRP 108/127 & 132/169) 50 days 06/08/14  14/10/14 —
90 2-in-1 cold mass assembly 4 whs 06/08/14  02/03/14 .
91 | Cold test 2in-1 & whe 03/03/14  14/10/14 2-1n-1 #1 Test

23-24 Sep 2013
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CERN 2n4 2-in-1 Model Schedule

JE
L. 2

D [Task Name Duration Start Finish 2015
[ath Quarter 15t Quarter [2nd Quarter 3rd Quarter
Aug | Sep | Ot |  MNew | Dec lan | Feb |  Mar | Apr | Jul Aug | Sep
1 |CERN Short (2 m) 11 T Dipole Model Program 825 days 05/03/12  01/05/15
2 (Trials & Mock-ups 329days  05/03/12 06/06/13
22 [1-in-1 Practice Model 1 (RRP-54/61 & 108/127) a49days?  21/05/12 06/02/14
48 [1n-1 Model 1 [RRP-108/127) 224 days 19/06/13  28/04/14
68 [1-in-1 Model 2 (RRP(132/163) 182days  25/11/13 05/08/14 =
89 [2-in-1 Model 1 (RRP 108/127 & 132/169) 50 days 06/08/14 14/10/14 | @ ]
90 2-in-1 cold mass assembly 4 whs 06/08/14  02/09/14 i L0
91 | Coldtest2-in-1 & wks 03/05/14  14/10/14 —
92 [1-in-1 Model 3 (PIT-114) 182days  08/10/14 18/06/15 o
93 | 650 m cored PIT-114 cable 2 whs 08/10/14  21/10/14 N
94 | Insulated cable (Mica & 11-TEX) 2 whs 22/10/14  11/11/14 M—\ !
95 | cCoil 5(PIT-114) 68 days 12/11/14  13/02/15
102 | Coil 6 (PIT-114) 68 days 16/12/18  19/03/15 [
109 collared coil assembly 3 whks 20/03/15  09/D4/15 <
110 1-in-1 cold mass assembly 2 whks 10/04/15  23/D4/15 "
111 | Cold test 1-in-1 & wks 24/04/15  04/06/15 1 -In- l #3 Test
112 Disassembly 2 whks 05/06/15  18/D6/15
113 [1-in-1 Model 4 [PIT-114) 182days  11/11/14 22/07/15
114 | 440 m cored PIT-114 cable 2 whs 11/11/14  24/11/14 H—h
115 | Insulated cable (Mica & 11-TEX) 2 whs 25/11/14  15/12/14
116 | Coil 7 (PIT-114) 68 days 16/12/18  19/03/15 =
123 | coil 8 (PIT-114) 68 days 19/01/15  22/04/15
130 collared coil assembly 3 whks 23/04/15  13/05/15
131 1-in-1 cold mass assembly 2 whks 14/05/15  27/05/15 .
132 | Cold test 1-in-1 & wks 28/05/15  08/07/15 1-1n-1 #4 Test
133 Disassembly 2 whks 09/07/15  22/07/15
135 2-in-1 cold mass assembly 20 days 23/07/15  19/08/15 "
136 | Cold test 2-in-1 6 whs 20/08/15  30/09/15 2 -1Nn- 1 #2 Test
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@ CERN Prototype (5.5 m) Schedule #

% Start with winding trials using Cu-cable:
o simplified trials
o coil with bare cable
o first practice coil with insulated Cu-cable to react and pot (PC-
1).
» First Nb;Sn practice coil with possibly low-performance
(cheaper) cable (PC-2)
» First “real” coil (PC-3) to cold test as a single coil (mirror?)

» Four (or eventually more..) more coils for 2 collared coils to
construct the full-scale proto and test it around Mid-2016.

* the 5.5 m schedule is compatible with the present LMF
plans including the major procurements

% Additional coil production lines will be required for series
magnets

% It is also vital to get the industry on board during the
prototype construction to be ready for the series units

)

<

L)

)

L0

<&
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CERN 5.5 m Prototype Schedule #

o [rask Mame ration [ Frer] 25 BHE |
qu le'i'|—£"|‘£|—"'”"'“"'“ et T e T | e TPo T A e T | g TS| ot T e T | ame T 7o Toaar] e 1 e T | i
Mav | Jup | Jul | Sum | Sep | O Ko | Oec | den | Feb | Mar | e | Jun | Bl | M | Seg | Oct | Mow | Desc | Jen | Fel | Mar | Ao [ Mee | Jun | bl | Aee | Seo | Oct | Mow | Dwc | dan | Feb | Mar | Aor | Mae | Jun | Bl
1
2 BE mPrototype 357 days o7 oL
3 Duesige B Procurisnist 140 days or oLz T
4 wnoling design 35 whs oL | —
5 PIOCUT BT 35 whi 1900813
§ | Cu-Cable 1450m e 15/11/13 [
7 | Winding trial 1 (Sinelified) 7w /1113 |
B | Winding Trisl 2 [Bare cable] e 3/02/14 [ = -
9 | Practice Coil 1 () 1a0days 1312113 I
10 Fesdartid cable (Mica & 11-TEX) 4w 13/13/13 s
11 Windjcure 4w 10/03/14 !
12 React IEdays  OO/D4/4 1 —
13 Splice 3days 7528 [
18 Fcvegrale 3w 3070514 |
15 Pt 5 days 2070518 I
16 | 620 mecored WST cable 7 whs 2870318 =
17 | Practie Coil 2 fLow Perd, Mb3Sn) 10days  21/04/18 1 ]
18 Fclated cabhe {Mica & 11-TEX) e 1104124 [ -
19 Wand/feure 3 whs 1100814 1 ‘bh
0 React Iedays  OLA09/14 I
1 Spikce Idws /1014
12 [e—— 3 whs 2471014 !
2 et 5 days 18/11/14 I
24 [ep— I whs /13418 [
25 | 1360m cored BEP 133/169 cable 5 days 1540514 1 T—
26 | Practice Coil 3 (RRP 132/169) 195days  19/06/14 I
27 620 m sulated cable (Mics & 11TEX) 4w 1940514
8 Windjcure 3w /13418 |
29 React 36 days 12/13/14 I
30 Splice 3days 202115 [
ER Fcvegrale 3w 050215 !
3z Pt 5 days 2602415 I
33 Irctnuenent 3 wies 05,/03,/15
34 Mirres Magnet ) dargs 1970315 I
a5 Mirrer Coldmass Assembly 5w 19,403,/15 I
T Cryustat ssmebly Mirmer 5 whs 2304415 . "
a7 [ eprr— 4wk /05115 H
27| consrn .l Single co on Test i
39 | Colld|REF 132/169) Jadays 1707114 =
a0 620 m Iesulated cable (Mics & 11-TEX) 4w 17/07/ 14 I -
a1 Wind fcure e 09/07 15 1 ‘M
42 React MEdawys  OE/0E/IS |
4 splice Ideys 515 I
43 Fcvegrate 3w E
4z kgt 5 deys 11015 I
[ [ep— 7 wis I8/10/15 | ({o]
47 | Coll 5 {RRP 132/168) Madays  14/08/14 [ v = i
55 | Coares Coil 1 (RRP 132/169) Waws 0912015 I e o
56 Coll e mbly 7 whs 09/12/15 (9N}
57 Colaring 3 whs 3/12/15 ! -H’ +—
8 Fapection 1wk 13/01/36 I %2}
50 | 1Z60m comed MT-114 cable 5 whs DEAE/ 15 [ = =)
B0 | Call§(PT-14) Wadays  10/08/15 I
£ | Col 7(PT-124) iMdays  08/A0/15 I
76 | Colared Coil 2 MT-214) Wadsys  0003/16 <
] Coll asssmbly T s 020316 | !
78 Colaring 3 whs 16/03/16 1 -H
79 Fapection 1w 060426 [
BO | Colemass assemisly & wis 1304116 I
Bl | Cryostat sssembly & wis IS5/ 16 =
82 | e dwks  oefie 5.5-m-long 2-in-1 Prototype Test
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@m Summary

K/

* Two 1-in-1 model magnets have been constructed and
tested at FNAL reaching 10.5 T and 11.7 T. Reasons for
conductor degradation under investigation

L)

* Two 1-m-long 2-in-1 magnets scheduled at FNAL by Mid-14

*+ FNAL coil fabrication technology has been transferred to
CERN and the first Nb;Sn coil has been completed

< Commissioning of infrastructure longer than expected
¢ First CERN 2-m-long 1-in-1 magnet test expected in Mar-13

*+ Several R&D topics are being investigated as part of CERN
11 T magnet development serving also the interest of other
HFM programs

» Two short 2-in-1 magnets scheduled by the end of 2015

* Work on the 5.5-m-long tooling is underway and the first
5.5-m-long 11 T prototype dipole is expected by Mid-2016

L0
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