STF CM-1/CM-2a cool-down test



Cool-down test of CM-1( 8 cavities + quad ) + CM-2a(4 cavities)

Start cool-down : 7 October, 2014
Reached to 4K : 17 October, 2014
Will stop cool-down : 28 November, 2014

Cavities low-power-test at 2K : from 20 October to 28 November, 2014
Quad test : 17, 18, 19 November 2014

Cavity low-power-test

Tuner: tuning-range excursion measurement

Input coupler: coupling-range excursion measurement
QL, Qt, Qin, QHOM

Piezo: tuning-range excursion measurement

Piezo: Pulse response

Heat-load: measurement, by using heater for intentional high heating

Cavity position monitering by stretched wires

5 wire-sensors in CM-1 GRP

18 wire-sensors in CM-1 cavities & magnet
No wire sensors in CM-2a



Cavity low-power-test close to the cryomodule
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Conduction-cooled

12 11 | 10 | 3 |

8

qu

-

adrupole

L)

magn

et (FN

HALF ASSY 1END B)
OTHER HALF IS5 A
MIRROR [1DEMTICAL .

HOTES LW ESS OTHERmISE SPECIFIEDI)

[N
N

3.

BEGIN B SEPARATING THE T HALVES OF |TEW 24 By REMDWIME FOUR MIO
SOCKET HEAD SCRENS. INSTALL PARTS AS SHOWH.

FILL ALL GAPS BETWEEM COIL ASSEVDL IES (JTEM 1]b, CORE ASSEMDLY []TEM 245,
AND 2AB0 uT .,

COIL BUTTRESS (ITEN 12 AND BN WITH STYCAST

\hlg faALL, Iléﬂ'l.'r Tl FAAT SUFFICIENTLY PAc=ASED TO PADTECT Tl
Fimi Apal APl EX9) T Do imad SHIPﬂI'n.I:&ETM. THE PALEASE
BE PROMIMEMTLY WMARKED wiTH THE PaAT Arll REVISION LEVEL -

WIRES FLLL LEMGTH 70 ITEW S, "_I't'?ﬁ WITH FIYE OWERLAP NG LAYERS

SOLDER
OF 0,05 TelCH RASTOR (ITEW |80, PUT EHF M TUBIE | TEW 221 OWER
HAPTOR AMD SHRIME SECURELY PER MAMUFACTURERS |WSTRUCT|OMG.,

TWIST TOSCTHOR TWO W) DITER 200 AND MEATER WIAE W) TH APPSO (UATE
Fo i:l'lb-i AREY " rm? FuLL, ﬁml‘u. WiTH FIvE O AP | NG
LAYERS OF O TealCol k@ TOom P 1ITER 181, PUT mEAT Sedtire: TUBE

VITEW 221 OwER WaPTin sl SeRine SECLRELY PER WA ACTURERS INSTRUCT I0NS.

ASCEMBLY MUST BE FREE OF DIRT. GREASE, OIL AMD C=IFS,

FE -0 IW THE THD HALVES TOGETHER WITH THE E1GHT WD SOCHET HEAD SCREWS
REFERERCED 1M MOTE 1,

LASEL EROH OF WIADS A% Se0wd O BfET 2.

na
- A
| [~
[ew
- A
HALF ASSY

IMSTALL FLLGH 0f BELOW

AL magnet )

o s

1z I I T 10 T a 1

BECTION A-&

ki) Fiooar se PLATE - SPLIT EmD ]
L] [T v SFLIT CORE Palf 1
] FOISE283E SCREW-SHl WID 45L0 STEEL 4
22 FOIET2ETS EPLICE - SeR|ke TUBE 214
21 FOIGE] 42 GOREW-FHC WD NG 2
0 FOl849 | 2 22 ARG I:-UT NIAE _'Ili."ll I‘ I-;?T BRI a
£ FOISE0RES SUREW - SHC Wa Sml O 10
B FOISED |0 SPLICE - ralTom AR
7 FOISAQSES SOREW-FHC W 20Ul 4
= FOISAQAED SOREW-FHD W4 2L [
- FOIAET4E2 GLREW- BHC WD NG E:
4 Fola4 u R FLAT [3
3 Fo q% - [ 13
[E = COlL BuUl TRESS HaF £l
i e e ] WIRE SGUIDE SALIT LAYER A2 1
[15] FOOSEET| 5 PLATE - EMD SPLIT B ]
FOOSEE2 T EFLICE - WIFE - TANG 14
OGS4 Lol PUTTAEES 2

1l w I ] ) |

L] Hulg a. -ﬁ'lﬂ 1

F O | S0 S WIRE SUIDE SPLIT LAYER Al 1

F OO0 5085 WIRE SuIDE SPLIT LAYER 81 1

FO03 | 5055 WIRE QUIDE SPLIT LAYER 82 ]

PO 445 FLATE - EMD SPLIT & ]

F OO TAIN ABSY - COIL QUMD DOUBLET SPLIT A
ITEW | PART MpmdA BLR | P I g i3

11 B
p— LOED e MLAE L FEFM| MATIORAL ACIELERATON LABOSATORY
e LHITEQ STATES DEPARTMINT OF DMERGT
=3
AGGY

< QuUAD SRLIT wiRED

[%1[ " Fiooossoo  [iv2[™
T z T 1



SC lead extracted from side panel
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Thermal conductor blades(pure Al) for Coils and SC wiring

Copper adapter
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then, laparound quad body,
to 2-phase pipe adapter.




This copper block was welded upstream/downstream reversely!
So, we need different AL conductor adapter to touch SC wires, from the planned one.

No bolt taps
in this side.
But

other side.




Pictures of SC wiring

See from bottom
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Current feedthrough adapter




Trial for more cool-down by increasing LHe level of 2k-pipe

Only 0.5K improvement
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A preliminary Test
Nov. 14, 2014, NK and AY

Lead-Q1 Q4 Lead-Q4 Total
DV+~Ql Q4+~Q4n | Q4-~DV- DV+~DV-
+
19:26 02> 1A (@ 10 mA/s) (+0.3) 1.3 -1.3mV
19:40 1=2>2A -1.17 +0.2 +0.3 -1.3 -1.3
19:50 2>3A -1.9? +0.3 +0.7 -2.1 -2.2
19:57 324A -2.9? +0.5 +1.4 -3.2 -3.2

20:20 0-2>2A -1.17 +0.2 +0.4 -1.3 -1.3
20:28 224A -2.9? -0.5 +1.4 -3.1 -2.9
20:38

20:40 Quenchat>416 A~

21:00 0>2A -1.0? +0.2 +0.3 -1.2 -1.2
21:10 2>0A 0.0 +0.2 -0.1 0 0.0



Test with Mike Tartaglia(FNAL)
Nov. 17,18,19 2014, NK and AY

(1) Coil temperature was around 8K ( higher than expected 6K )
(2) Heat load was 2.7W ( consistent with calculated value 2.6W )
(3) Quench happened at 7A ( smaller than expected operation 50A )

(4) Excitation speed 1.5A/sec

We will improve the heat load by introducing HTS leads.



2015 Improvement plan for more Heat-load-reduction
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