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1. SCOPE

The second cryomodule (CM2) to be installed in the NML test area is a type “3-plus”.
The Fermilab designation for this cryomodule is RFCAQ002. Locally it is being referred
to as CM2. This document specifies the external interfaces between the CM2 and the
NML test area.

2. GENERAL CONFIGURATION

An elevation view of the type “3-plus” cryomodule is shown in Figure 2.1.

The figure shows the major dimensional locations of the key external features of the

cryomodule.
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Figure 2.1 Type 3+ Cryomodule, CM2. Major dimensions.

Figure 2.2 shows more clearly the feed through port “K” and the first two of the eight
coupler ports. The coupler ports are detailed in section 4. Flange “K” provides the feed
throughs for four CERNOX cryogenic temperature sensors and a vessel spot heater,
detailed in section 13. One of the two support feet is shown in Figure 2.3. The support

feet are detailed in section 11.
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Figure 2.2. “Upstream” end of Cryomodule, CM2.

Figure 2.3 shows the feed through port “D”, the second of the two support feet, and the

last two of the eight coupler ports. Flange “D” provides feed through for eight cavity

tuning stepper motors (section 6.2) and four BPM signals, detailed in section 13. The

support feet are detailed in section 11.

Figure 2.3. “Downstream” end of Cryomodule, CM2.

There are feed through flanges “A” and “B” attached to each of the eight coupler ports as

shown in Figure 2.4. Flange “A” contains the feed through for the piezo tuners in each
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cavity, detailed in section 13. Six of the “A” flanges contain the feed through for the

wire position monitors, WPM. Flange “B” contains signals from temperature sensors on

the coupler and helium vessel, e- pick-up from the coupler, and cavity HOM.

Flanges

“A” and “B” are detailed in section 13.

FLANGE "A"-

—-FLANGE

HB 1"

Figure 2.4. A typical coupler port showing Flange “A” and Flange “B”.
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3. BEAM LINE

The beam line is terminated at each end of the cryomodule with a gate valve. Each gate
valve has a flange face on it. Figure 3.1 shows the axial location (as measured) of the
flange face on each gate valve. Figure 3.2 shows the bolt pattern on the gate valve
flange. The beam line is back-filled with LN2 boiled off gas at 1050 mbar absolute and

67 F while in the class 10 clean room during cavity string assembly.

~——e 301.8 213.4 =
GATEVALVE FLANGE GATEVALVE FLANGE

Figure 3.1 Beam line gate valve flange locations, as measured.

$120.00 — — M8 X 1,25 THREAD

GATEVALVE FLANGE ORIENTATION
TYPICAL BOTH ENDS

Figure 3.2 Beam line gate valve flange
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4. INPUT COUPLERS

Figure 4.1 Input Coupler
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4.1. Coupler Tuner
The main input coupler is tunable; meaning the position of the antenna tip inside the
cavity can be adjusted, as installed, from the back side of the coupler’s waveguide.
Couplers include an automatic tuning mechanism. The tuner will be installed on couplers
prior to delivery of the cryomodule to NML. Tuners will be prewired and equipped with
plug in connectors. Accelerator Division will procure, install, and connect all electrical
devices that plug into the tuner. A cartoon of the tuner as mounted on the backside of the

coupler’s waveguide is shown in Figure 4.2

Coupler's
Waveguide

Position
transducer

switches Actuator/
motor

Figure 4.2 Coupler tuner
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The tuner includes a linear motor, a linear potentiometer, and two limit switches. They

are identified in the figure. A Trim Trio 8-pin Burndy connector will also be mounted on

the tuner assembly (not shown in the figure). This connector is provided to wire to the

limit switches and motor. A mating connector is supplied with the position transducer

and a separate cable is to be run to it for noise isolation.

devices.

Table 4. 1 Coupler tuner interfaces

Table 4.1 summarizes these

Device Function | Manuf./model | Parameters | Connection | Notes
Motor, linear | Actuator Haydon Switch, 12V, 25.4mm | (4)leads Wire to 12-88
p/n 57H47-12- stroke Burndy connector.
810
Limit Over-travel | Marquardt, (3) solder Wire to 12-88
switches (2) sensing p/n 1050.0151 terminals Burndy connector.
Potentiometer, | Position Novotechnik, Plug connector | Mating connector
linear transducer p/n TRS-25 will also be

provided.
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4.2. Field Probes
Figure 4.3 shows a section of the input coupler as installed on a cavity. Each input
coupler includes three field probes. Two are located inside the cryomodule, labeled #1
and #2 in the figure, while the third is accessible on the warm end portion of the coupler
outside the vessel. Cables for the interior field probes are routed through the Flange B.

The details are in Section 13.

NN

#2  Field probe #1

1, 1\11 |
R Sy '

Figure 4.3. Field probes in the coupler.
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4.3. Temperature Sensors
Each coupler includes two temperature sensors. Two platinum RTD’s are installed on the
back side of the 80K flange of the coupler’s cold end to monitor cold window
temperature. The sensors are mounted in the 12 o’clock and 10 o’clock positions. The
cable for these sensors is routed through the center feed through on Flange B or Flange
B8. The details of this connection are in Section 13. There is a provision for an
additional temperature sensor to be inserted into a 3.1 to 3.2mm diameter blind hole on
the flange connection between the waveguide and the warm end assembly to monitor
heating of the warm window. See Figure 4.4. Use thermal grease on the RTD to ensure
thermal contact. A strain relief for the connector for this RTD is provided on the top of
the waveguide. This is also shown in Figure 4.4. A 14mm x 1mm pitch threaded port is

available on the waveguide for insertion of an infrared sensor to monitor warm window

temperature.
13 19
Strain relief [ .
for PT1000N /| Hole for v Cooling
connector /1 / ,PT1000 16 4 9as port
o & |/ @ (not req’d)

I 2 1 34

A HE Cooling
ﬁgw Hy gas port

dl - He (notreqd)
I 1 | A — i Q. Photo-
dr Port available i _diode
Connector  J | forIR temp. | 1 spark
for HV Bias / measurement : detector

121 LY IEE: / ol
WG dimensions

165.1mm x 82.6mm

Figure 4.4 Instrumentation on Coupler Waveguide
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4.4. Spark Detectors

A mini-Conflat window flange on the coupler’s warm end assembly is provided for

connection of a PM tube. This allows spark detection in the vacuum volume between the

coupler’s two ceramic RF windows. The mechanical drawing of the window flange is

shown in Figure 4.5.
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Figure 4.5 Detail of mini-Conflat window flange for warm end spark detector.

A Y4-36 threaded port on the waveguide is available for connection of a photodiode to

monitor for sparks inside the waveguide. This is shown in Figure 4.4.

45. Wave Guide

Wave guide interior dimensions are shown in Figure 4.4.

4.6. Gas Ports

Gas ports for cooling wave guide will not be connected. They are shown in Figure 4.4
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4.7. Bias Voltage
Bias voltage is applied through a connector on the back side of the coupler’s waveguide.
The connector has LEMO p/n HGP.1S.405.CLASV and is identified in Figure 4.4.

4.8. Coupler Vacuum
The cryomodule is supplied with a vacuum header and connections to each of the eight
couplers. Each end of the header will be flanged with a blank flange at the upstream end
and a pump-out valve at the downstream end. The vacuum header is serviced with a
sublimation pump and an ion getter pump. Both pumps were procured by AD and will be
installed at NML. The vacuum header will have blank flanges installed at the pump

locations before transport to NML.

5. HOM COUPLERS

There are two HOM couplers per cavity. The signals are fed through Flange B, nos. 2

and 3 at each location. Details are in section 13.

6. TUNERS

6.1. Piezo Tuners

Each cavity has a piezo tuner. The leads from the piezo for each cavity are routed to the

respective flanges A and Al (see Figure 13.1, 13.2). The detailed pin assignments are
presented in table 6.1.
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Table 6.1 Piezo Connection Details.

Piezo Connection Details

Cavity-Flange-Connector |Device/Sensor Serial Number |Device Location Feed Through
Name Connector Pin
Cav_1-Flange_A1-05 BladeTuner-1-1 Pz-8 Cavity 1 Blade Tuner Coupler side A,B (V+,V-)
Cav_1-Flange A1-05 BladeTuner-1-2 PZ-1x Cavity 1 Blade Tuner Non Coupler side [D,E (V+,V-)
Cav_2-Flange_A-05 BladeTuner-2-1 PZz-15 Cavity 2 Blade Tuner Coupler side A,B (V+,V-)
Cav_2-Flange A-05 BladeTuner-2-2 PZ-06 Cavity 2Blade Tuner Non Coupler side |D,E (V+,V-)
Cav_3-Flange_A-05 BladeTuner-3-1 PZz-19 Cavity 3 Blade Tuner Coupler side A,B (V+,V-)
Cav_3-Flange_A-05 BladeTuner-3-2 PZ-13 Cavity 3 Blade Tuner Non Coupler side |D,E (V+,V-)
Cav_4-Flange_A-05 BladeTuner-4-1 Pz-14 Ca\ity 4 Blade Tuner Coupler side A,B (V+,V-)
Cav_4-Flange A-05 BladeTuner-4-2 PZ-5 Cavity 4 Blade Tuner Non Coupler side [D,E (V+,V-)
Cav_5-Flange_A1-05 BladeTuner-5-1 PZ-16 Cauvity 5 Blade Tuner Coupler side A,B (V+,V-)
Cav_5-Flange_A1-05 BladeTuner-5-2 Pz-07 Cavity 5 Blade Tuner Non Coupler side |D,E (V+,V-)
Cav_6-Flange_A-05 BladeTuner-6-1 PZ-2x Cavity 6 Blade Tuner Coupler side A,B (V+,V-)
Cav_6-Flange_A-05 BladeTuner-6-2 PZ-3x Cavity 6 Blade Tuner Non Coupler side |D,E (V+,V-)
Cav_7-Flange_A-05 BladeTuner-7-1 pPz-17 Cavity 7 Blade Tuner Coupler side A,B (V+,V-)
Cav_7-Flange A-05 BladeTuner-7-2 PZ-02 Cavity 7 Blade Tuner Non Coupler side [D,E (V+,V-)
Cav_8-Flange_A1-05 BladeTuner-8-1 PZ-11 Cavity 8 Blade Tuner Coupler side A,B (V+,V-)
Cav_8-Flange_A1-05 BladeTuner-8-2 Pz-12 Cavity 8 Blade Tuner Non Coupler side |D,E (V+,V-)
All Devices
Device/Sensor Type Piezo Fast Tuner, NOLIAC SCMAP09 H52mm, Prod. Batch SML-10-233
Device Connection DO01PB406MSUTH (4p)
Feed Through Mating Connection(Vacuum) 16027-02-A
Feed Through Type 16001-02-W
Feed Through Mating Connection(AIR) MS3126F10-6S

6.2. Cavity Tuners
Each cavity has a slow tuner driven by a stepper motor. The leads from the stepper motor
for each cavity are routed to Flange D. The detailed pin assignments are presented in
Section 13.

7. INSTRUMENTATION
7.1. Wire Position Monitor

The wire position monitor (WPM) runs along the cold mass inside the cryomodule has

seven pick-up stations, positioned approximately, at each cavity location. Each pick-up
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station has four pick-ups. The pick-up signals are routed out of the cryomodule through
Flanges A, Al, and B8, as indicated in the table below. The feed through and pin

assignments at each cavity location are detailed in Section 13.

Table 7.1 WPM Feed Through Location Summary.

WPM Cavity Feed Connector #
Pick-up | Feed Thru Through Note: Position orientation is based upon as
Location Flange # Flange observed when looking downstream in the
direction of the beam.
Top Right Bottom Left
1 1 Al Al-01 Al1-02 Al1-03 Al-04
2 2 A A-01 A-02 A-03 A-04
3 3 A A-01 A-02 A-03 A-04
4 5 Al Al1-01 A1-02 A1-03 Al-04
5 7 A A-01 A-02 A-03 A-04
6 8 B8 B8-05 B8-06 B8-07 B8-08
7 8 Al Al-01 Al1-02 Al1-03 Al-04

The wire passes through the cryomodule and is anchored in the feedcap and endcap. The
wire termination is longitudinally fixed in the feedcap and held through a pully and
deadweight in the endcap. This produces a constant tension on the wire throughout the

cooldown.

7.2. Vibration
Geophones are installed inside the cryomodule at the “downstream” end of the Dipole
corrector (Table 7.2). Each geophone would require a twisted pair wire to be connected
to the feed through locations (see Section 13). Model GS-11D geophone is used for the
vertical axis, and lon sensor SM-6/H-B are used on the horizontal axis.

Table 7.2 Geophone Locations, Dipole corrector

Device No. | Orientation Axis Feed through Pins
Geo-001 | Horizontal X Flange C1-03 AB (V+,V-)
Geo-002 | Vertical Y Flange C1-03 D.E (V+,V-)
Geo0-003 | Horizontal X Flange C1-03 G,H(V+,V-)




Doc. No. FINAL

4+ NML — CM2 INTERFACES Date: May 18, 2012

Page 16 of 40

7.3. Cryogenic Temperatures
Cryogenic temperatures are measured on the helium vessel, main coupler and heat
shields. The wires for the heat shield temperatures are routed through Flange K. The
helium vessel and main coupler temperatures are routed through Flanges B and B8. The

details are in Section 13.

The inside of each end of the 300mm HGRP is instrumented with three temperature
sensors to measure the vertical temperature gradient within the pipe on each end. Cernox
temperature sensors are mechanically mounted at three different heights within the pipe.
Wires for the sensors are encased in a stainless steel tube and are routed out of the vessel
through the bottom flange on the downstream end of the cryomodule. Flange and wiring

details will be handled by AD. The sensors are individually serialized and calibrated.

8. BEAM POSITION MONITOR

The beam position monitor (BPM) signals are routed through Flange D, nos. 1 — 4. The

details are in Section 13.

9. QUADRUPOLE MAGNET

CM2 has been fitted with a dipole corrector magnet. Connection details can be found in

section 13.
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10. CRYOGENIC PIPING

Y+
i
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Figure 10.1. Upstream (bellows) end of cryomodule showing coordinate system.




kit

NML — CM2 INTERFACES

Doc. No. FINAL
Rev. No. 0

Date: May 18, 2012
Page 18 of 40

+

LINE B-

LINE H -

X\
R e

- LINE A

- LINE C

- LINE E

+%

- CAVITY

Figure 10.2. Downstream (non-bellows) end of cryomodule.

Table 10.1 Cryogenic Pipe coordinates (nominal, may vary)

Crvogenic T3PCM Pipes
y .g Circuit description Coordiantes
Line
X Y
[] [] [mm] [mm]
A 2K helium supply 219.0 481.5
B Sub atmospheric helium return 0.0 356.0
C 5K Thermal shield supply 225.5 362.5
D 5K Thermal shield return -252.0 212.0
E 80K Thermal shield supply 355.0 325.0
F 80K Thermal shield return -367.0 326.0
G Sub atmospheric helium supply 212.0 170.0
H Cooldown/warmup -170.0 200.0
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Table 10.2 Nominal cryogenic pipe characteristics and thermal contractions.

Note : Actual length of each pipe will be measured by the alignment group and this data

will be provided to AD for use in installation. Bellows end is the upstream end.

Cryl_oigznic Type Ill plus cryomodule [nl]-r;q] [mAm] [22] [\/n\:?r|1|] Vaterial

A~ oK helium supply nom-bellows end 50100 15 45a0 16 |ASTMA20SS3IEL
B |Sub atmosphirc helium return non bellows end 55050 17 31200 600 |ASTMA40SS316L
C |6k aupply non - belows end 50900 15 6030 27 |ASTM A0S 316L
T T T
E |30k cupply non bellows end 50000 18 6030 277 |ASTMA240SS3I6L
F |30 return non bellows end 55000 25 6000 o0 |AuminumALE06S TS
G |Sub atmosphiri hefium non bellows end 5855 3 CF100  [Titanium Grade 2

H [Coodownwarm-up e non bellows end 53000 11 4220 1es |ASTMAM0SS316L

“all distances are referenced to lines respective anchor centers

11. CRYOMODULE SUPPORT

The cryomodule support structure is pictured in Figure 11.1 below. There are two

supports per cryomodule, located 4150 mm (163.4 in) on each side of the center cold

mass support port, 8300 mm (326.8 in) apart.

Figure 11.1

Cryomodule Supports
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Figure 11.2 shows the key dimensions of the cryomodule supports. The base of the
support mechanism is an I-beam with a flange width of 160.0 mm (6.3 in) and length of
800.0 mm (31.5in). The thickness of the base plate, not dimensioned in the figure, is 13
mm (0.5 in).

~CAVITY
END FLANGE

511.0 mm

Figure 11.2  Cyomodule Support Details

The base of the support is 511.0 mm (20.118 in) below the beam line. The beam line will
be positioned 47 inches above the highest point in the floor in the NML building. The
floor varies in elevation by 1.3 inches, leaving the average height approximately 48
inches. This leaves approximately 28 inches between the bottom of the cryomodule
support and the average elevation of the floor. A support structure in NML will make up

the difference.

12. ALIGNMENT POINTS

There are three alignment platforms, each one located on the coupler side of the
cryomodule at each cold mass support port location as shown in Figure 12.1. A Taylor-
Hobson nest and two alignment ball targets are positioned on each platform as shown in
Figure 12.2.
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Figure 12.1 Locations of alignment platforms.
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Figure 12.2 Locations of the Taylor Hobson nest and the two survey balls on each

alignment platform.
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13. FEED THROUGH DETAILS - FLANGES A, A1, B, B8, C, CL, C1,D, K

13.1. Flange A
Figure 13.1. Feed Through Arrangement for Flange A.
Table 13.1 Feed Through Assignments for Flange A
Feed Application | Cavities Feed Through Type Outside Connector
Through
No.
1 WPM 2,3,7 34 SMA-50-0-3/11NE SMA 0°
2 WPM 2,3,7 34 SMA-50-0-3/11INE SMA 0°
3 WPM 2,3,7 34 SMA-50-0-3/11INE SMA 0°
4 WPM 2,3,7 34 SMA-50-0-3/11NE SMA 0°
5 Blade tuner, | 2,3,4,6,7 Cermatec, 16001-02-W | MS3126F10-6S
(piezo)
6 RTD HOM | 2,3,4,6,7 Cermatec, 16003-02-W | MS3126F14-19S
Six of the seven pick-up locations are passed through Flanges A and one is routed

through Flange B at cavity 8 as indicated in Table 8.1. There are four pick-up signals at

each cavity location.
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13.2 Flange Al

Figure 13.2. Feed Through Arrangement for Flange Al.

Table 13.2 Feed Through Assignments for Flange Al

Feed Application Caviti | Feed Through Type Outside Connector
Through es
No.
1 WPM 1,5,8 | 34 SMA-50-0-3/11NE SMA 0’
2 WPM 1,5,8 | 34 SMA-50-0-3/11NE SMA 0’
3 WPM 1,5,8 | 34 SMA-50-0-3/11NE SMA 0’
4 WPM 1,5,8 | 34 SMA-50-0-3/11NE SMA 0’
5 Blade tuner, (piezo) | 1,5, 8 | Cermatec, 16001-02-W | MS3126F10-6S
6 RTD HOM, RTD |1,5,8 | Cermatec, 16003-02-W | MS3126F14-19S
lonization chamber,
Spare
7 lonization chamber, | 1,5,8 | 34 BNC 50 0 6/100NE | BNC
+90V
8 lonization chamber, | 1,5,8 | 34 BNC 50 _0 6/100NE | BNC

signal
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Table 13.3 WPM Feed Through Assignments for Flange A, Al, B8

Wire Position Monitor (WPM) Details

Cavity-Flange- Device/Sensor |Device Location Position Device Feed Through

Connector Name (looking Connection [Mating Connection

down beam) (both sides)

Cav_1-Flange_A1-01 |WPM-1_Top Location #1: On the upstream end of the GRHP. Top SMA 90° SMA 0°

Cav_1-Flange_A1-02 [WPM-1_Right [Location #1: On the upstream end of the GRHP. Right SMA 90° SMA 0°

Cav_1-Flange_A1-03 |WPM-1_Bot Location #1: On the upstream end of the GRHP. Bottom SMA 90° SMA 0°

Cav_1-Flange_A1-04 [WPM-1_Left Location #1: On the upstream end of the GRHP. Left SMA 90° SMA 0°

Cav_2-Flange_A-01 [WPM-2_Top Location #2: Under the first cold support post. Top SMA 90° SMA 0°

Cav_2-Flange_A-02 |WPM-2_Right |Location #2: Under the first cold support post. Right SMA 90° SMA 0°

Cav_2-Flange_A-03 |WPM-2_Bot Location #2: Under the first cold support post. Bottom SMA 90° SMA 0°

Cav_2-Flange_A-04 |WPM-2_Left Location #2: Under the first cold support post. Left SMA 90° SMA 0°

Cav_3-Flange_A-01 |WPM-3_Top Location #3: In the middle distance between first and |Top SMA 90° SMA 0°
second (middle) cold support post.

Cav_3-Flange_A-02 |WPM-3_Right |Location #3: In the middle distance between first and |Right SMA 90° SMA 0°
second (middle) cold support post.

Cav_3-Flange_A-03 |WPM-3_Bot Location #3: In the middle distance between first and |Bottom SMA 90° SMA 0°
second (middle) cold support post.

Cav_3-Flange_A-04 |WPM-3_Left Location #3: In the middle distance between first and [Left SMA 90° SMA 0°
second (middle) cold support post.

Cav_5-Flange_A-01 |WPM-4_Top Location #4: under the second (middle) cold support |Top SMA 90° SMA 0°
post.

Cav_5-Flange_A-02 |WPM-4_Right |Location #4: under the second (middle) cold support |Right SMA 90° SMA 0°
post.

Cav_5-Flange_A-03 |WPM-4_Bot Location #4: under the second (middle) cold support |Bottom SMA 90° SMA 0°
post.

Cav_5-Flange_A-04 |[WPM-4_Left Location #4: under the second (middle) cold support |Left SMA 90° SMA 0°
post.

Cav_7-Flange_A-01 |WPM-5_Top Location #5: in the middle distance between second |Top SMA 0° SMA 0°
(middle) and the third cold support post.

Cav_7-Flange_A-02 |WPM-5_Right |Location #5: in the middle distance between second |Right SMA 0° SMA 0°
(middle) and the third cold support post.

Cav_7-Flange_A-03 |WPM-5_Bot Location #5: in the middle distance between second |[Bottom SMA 0° SMA 0°
(middle)and the third cold support post.

Cav_7-Flange_A-04 |WPM-5_Left Location #5: in the middle distance between second |Left SMA 0° SMA 0°
(middle) and the third cold support post.

Cav_8-Flange_A1-01 |WPM-7_Top Location #7: At the downstream end of the GRHP. Top SMA 90° SMA 0°

Cav_8-Flange_A1-02 [WPM-7_Right |Location #7: At the downstream end of the GRHP. Right SMA 90° SMA 0°

Cav_8-Flange_A1-03 [WPM-7_Bot Location #7: At the downstream end of the GRHP.  |Bottom SMA 90° SMA 0°

Cav_8-Flange_A1-04 |WPM-7_Left Location #7: At the downstream end of the GRHP. Left SMA 90° SMA 0°

Cav_8-Flange_B-8-05|WPM-6_Top Location #6: Under the third cold support post. Top SMA 90° SMA 0°

Cav_8-Flange_B-8-06|WPM-6_Right Location #6: Under the third cold support post. Right SMA 90° SMA 0°

Cav_8-Flange_B-8-07|WPM-6_Bot Location #6: Under the third cold support post. Bottom SMA 90° SMA 0°

Cav_8-Flange_B-8-8 |WPM-6_Left Location #6: Under the third cold support post. Left SMA 90° SMA 0°

All devices

Device Cable Type
Feed Through Type

Feed Through Connector

P 02182-02
34_SMA-50-0-3/111NE
Single Pin,Shield
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Pin Assignments for Flanges A, Al, Cavities 1-8, Feed Through #6.

Table 13.4
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Table 13.5

lonization Chambers

Pin Assignments for lonization Chambers, Flange Al

Cavity-Flange-Connector

Device/Sensor Name

Device/Sensor Type

Device/Cable Serial Number

Device Location

Cav_1-Flange_A1-07

Cav_1-Flange_A1-08

lonizationChamberl-Pos

lonizationChamberl-Neg

lonization Chamber +90V

lonization Chamber Signal

Device# 003 Cable# CM2-RF041

Cable# CM2-RF042

Near Cavity #1

Near Cavity #1

Cav_5-Flange_A1-07

Cav_5-Flange_A1-08

lonizationChamber2-Pos

lonizationChamber2-Neg

lonization Chamber +90V

lonization Chamber Signal

Device# 005 Cable# CM2-RF043

Cable# CM2-RF044

Near Cavity #4

Near Cavity #4

Cav_8-Flange_A1-07

Cav_8-Flange A1-08

lonizationChamber3-Pos

lonizationChamber2-Neg

lonization Chamber +90V

lonization Chamber Signal

Device# 006 Cable# CM2-RF045

Cable# CM2-RF046

Near Cavity #8

Near Cavity #8

All devices

Feed Through Type

Feed Through Mating Connection(Vacuum)

Feed Through Mating Connection(AIR)

Feed Through Connector Pin

BNC
34_BNC-50-0-6/100NE
BNC

Single Pin
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13.3 Flange B

TOP position varies

Figure 13.3 Feed Through Arrangement for Flange B, Cavities 1 — 7.

Table 13.6 Feed Through Assignments for Flange B, Cavities 1 — 7

Feed Through No. Application Feed Through Type Outside Connector

1 Pick-up 34_N-50-0-12/133NE N 0°

2 HOM1 34_N-50-0-12/133NE N 0°

3 HOM?2 34 _N-50-0-12/133NE N 0°

4 e-Cy 34 SMA-50-0-3/111NE SMA 0°

5 e- WG 34_SMA-50-0-3/111NE SMA 0°

6 spare 34_SMA-50-0-3/111NE SMA 0°

7 2 X Platinum 100 Cermatec, 16003-02-W MS3126F14-19S

(RTD coupler)
1x CERNOX
(He vessel)

1 x CERNOX
(RTD steppermotor)
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13.4 Flange B8

Figure 13.4. Feed Through Arrangement for Flange B, cavity 8.

Table 13.7. Feed Through Assignments for Flange B, Cavity 8.

Feed Application Feed Through Type Outside Connector
Through
No.
1 Pick-up 34 N-50-0-12/133NE N 0°
2 HOM1 34 N-50-0-12/133NE N 0°
3 HOM?2 34 N-50-0-12/133NE N 0°
4 Diamond beam loss monitor 34 N-50-0-12/133NE N 0°
5 WPM 34 SMA-50-0-3/111NE | SMA 0°
6 WPM 34 SMA-50-0-3/111INE | SMA (°
7 WPM 34 SMA-50-0-3/111NE | SMA (°
8 WPM 34 SMA-50-0-3/111NE | SMA 0°
9 e- Cy 34 SMA-50-0-3/111INE | SMA 0’
10 e- WG 34 SMA-50-0-3/111INE | SMA (°
11 2 x Platinum 100 (RTD coupler) | Cermatec, 16003-02-W | MS3126F14-19S
1x CERNOX (He vessel)
1 x CERNOX (RTD
steppermotor)
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Table 13.8. Pin Assignments for Flanges B, B8, Cavities 1-8, Feed Throughs #7, #11
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Table 13.9. Pin Assignments for Flanges B, B8
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13.5 Flange C

Figure 13.5.  Flange C is for corrector magnet temperature sensors

Table 13.10. Feed Through Assignments for Flange C

Feed Through No. Application Feed Through Type | Outside Connector
1 Dipole voltage taps | 16012-02-W MS3126F12-10S
2 Dipole strip heater 18093-06-W 18600-02-A
3 Reserved for dipole | 16012-02-W MS3126F12-10S
voltage taps
4 Reserved for Quad 18093-06-W 18600-02-A
Doublet Strip Heater
5 RTD Dipolelead G10 | 16003-02-W MS3126F14-19S

Block (primary)
RTD Dipolelead G10
Block (secondary)
2x Reserved for Quad
doublet RTD

Table 13.11. Pin Assignments for Flange C




Doc. No. FINAL
Rev. No. 0

Date

May 18, 2012

Page 32 of 40

NML — CM2 INTERFACES

AANO+NGTHH) SY'I'N]  S6T-¥T49ZTESW M-20-€009T panasay VIN VIN| dLlyle|anog peno loj panasad| Go-O abued
AANOHNGIHH)WINT|  S6T-#T492TESN M-20-€009T panasay VIN VIN| dLly3s|anoq penQ loj panasay| Go-O abued
AANO+AN'GTYH) HO'A'T|  S6T-¥T49ZTESN M-20-€009T pea] 8zuoig 8y} 0} paIap|os ate spes| 0S|  GrEBSX 0£0T X0Ua) juepunpay| Go-O ebued
alaym abuel4 pjod 1e 400|g OT-O UO PajuNoN -YooigotopesisiodiaaLy
(AAO+A'G-1YH) @' D'dV| S6T-T49ZTESN M-20-€009T pea azuoig au 0} paIap|os ale spes| 0S|  Gr8ESX 0£0T X0UId) Arewnd|  G0-0 8buey
a1aym abuel4 pjoD e 320|g T-9 U0 PAUNON “pojgotopesielodia-aLy
(4 ao v-20-0098T|  (dy) M-90-€608T paniasay VIN VIN JaresH[  ¥0-D 8bued
duns 181gnoq penQ 1o} paniasay
(1+1) av v-20-0098T|  (d¥) M-90-€608T paniasay VN uonaal0id Yyouand 12veaH[  ¥0-O abued
(paseys) ajodiq 1oy JareaH ding| diunsisjgnog pend Joj paniasay
J-uid[ S0T-2T492TESW| (dOT) M-20-2T09T paniasay VIN uojoaIeQ youang pea DS pue|  IAISIGNoQ peno o} paniasay|  €0-0 abueld
1109 10} de] abeyjop o} paniasay
J-uid| S0T-2T492TESA| (dOT) M-20-2109T panasay VN[ uonosiaq yousnd pesdS pue|  1Al8|gnog pend Joj panasayd| £0-0 ebuei
110D 10} de] abeyjop Joj paniasay
a-uid| S0T-ZT492ZT€SW| (doT) M-20-ZT09T paniasay VN[ uonosiaq yousng pes s pue[  1Al8|gnog peng Joj paniasayd| €0-0 ebued
110D 1o} de] abeyjop Joj paniasay
O-Uld| SO0T-ZT49ZT€SW| (dOT) M-20-ZT09T paniasay VN[ uonosiaq yousng pes DS pue[  IAlB|gnog peno loj panasad| €0-D ebued
110D 1o} de] abe|op Joj panasay
g-uld[ S0T-zT492TESA| (dOT) M-20-2T09T paniasay WIN[  uonosiaq youang pesds pue[  IAIB|gnog peno Joj panasad| €0-D abued
1109 Jo} de] abeyjop Jo} paniasay
v-uld[ S0T-2T492T€SN| (dOT) M-20-2T09T paniasay VN[ uonosiaq youang pea DS pue[  1AIB|gnOd peno Joj panasayd| €0-0 abued
1109 Jo} de] abeyjop Jo} paniasay
(H+) @ v-20-0098T|  (d¥) M-90-€608T VIN VIN VIN aleds| z0-O ebuey
(H+1) av v-20-0098T|  (d¥) M-90-£608T (sod) nH dins WeA-Q ZI0H-Q 1008100|  TA-HS uonaBl0Id Yousnd S0d-1008j0dId-4LH| 20-D ebuei
(pareys) ajodiq Jo} JareaH diis
J-uid|  S0T-2T492T€SW| (dOT) M-20-2T09T 8]0dI@ 8JoMaA 10} pea Buonpuodsedns|  9a-IA uopoaaq yousng|  Ban-doLpesTossjodigusn IA| T0-O 8bueld
pue pea penQ) azuoig annehaN Jo aoepaly| peaT OS pue (10D o} de] abeljon
3-uid S0T-2T492T€SW| (d0T) M-20-2109T de] Ja)uaQ 103 10j08100 3jodiq [eOMAA|  SA-IA uoRBIdQ Yousnd depsousgiosjodiusA LA| T0-O 8buel
pea OS pue (10D Joj de] abeljon
a-uid| SO0T-ZT492ZT€SW| (dOT) M-20-ZT09T 8]0diQ 8|23/ 10f peaT bunonpuodsadns|  ¥Q-1A uonodleq yousng|  sod-doipesiossjodiguen IA[ T0-D 8bued
pue pea pend) azuolg aAnISOd JO aoeua| peaT OS pue (10D Joj de] afeljon
J-uld| S0T-zT49z71€SW| (doT) M-20-zT09T|  elodid [ewuozuoH Joj pea Bunonpuoosedng|  €a-1A uonodleq youang| HaN-dolpesidsejodigziod IA[ T10-D 8bued
pue pea pend azuoig anneba Jo adeuau| peaT OS pue (10D Joj de] abeljon
g-uid| SOT-ZT49ZTESN| (dOT) M-20-ZT09T|  del Jaws) [10D J0wauo) 8jodiq [euozoH|  ZQ-1A uonoale@ yousnQ| - deliswa)iodelodiqziod IA| T0-D 8bueld
pea OS pue [10D 1o} de] abeyop
v-uid|  SOT-ZT49ZTESN| (dOT) M-20-2T09T|  ®8l0diQ [eluozuoH Joj peaT bunonpuodssdns|  TQ-IA uonaale@ youanQ| sod-dojpesdselodiqziod IA| T0-O 8bueld
pue pea pend) 8zuolg aAlISOd 0 8Jeualu| peaT OS pue [10D o} de] abeljon
uld 10398UU0) Bunep adAL uoneso  adlnaqg| Jaquiny adA] Josuas/adinag aweN Josuas/adinag|  J01auuo)d
ybnoiyl pas4| ybnoiyl pas4| ybnoiyl pas4 |elss -abue|q

'Slaubepy 101991100 ‘) abuelq

13.6 Flange CL




b

NML — CM2 INTERFACES

Doc. No. FINAL
Rev. No. 0

Date: May 18, 2012
Page 33 of 40

Figure 13.6. Flange CL is for corrector magnet current leads.
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13.7 Flange C1

F

igure 13.7.

Table 13.12. Feed Through Assignment for Flange C1

Flange C is for BPM temperature sensors

Feed Through Application Feed Through Type Outside Connector
No.
1 RTD Cernox 1030 16003-02-W MS3126F14-19S
(QuadLead 4K-1, 4K-2,
4KlIntercept,4K-80K)
2 RTD Cernox 1030 16003-02-W MS3126F14-19S
(QuadLead 80K
Intercept, 80K)
2X Spare
3 Geophone 16003-02-W MS3126F14-19S

(Quadrupole face,
Horz1, Vert, Horz2)
Spare
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Table 13.13. Feed Through Assignment for Flange C1, Diagnostics
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13.8 Flange D

Figure 13.8. Feed Through Arrangement for Flange D.

Table 13.14. Feed Through Assignments for Flange D.

Feed Application Feed Through Type Outside Connector
Through
No.
1 BPM Top TMS SD-26021A SMA 0’
2 BPM Rt TMS SD-26021A SMA 0°
3 BPM Bot TMS SD-26021A SMA 0°
4 BPM Lft TMS SD-26021A SMA 0°
5 Stepper Motor 16002-02-W MS3126F12-10S
(Cavities 1-2)
6 Stepper Motor 16002-02-W MS3126F12-10S
(Cavities 3-4)
7 Stepper Motor 16002-02-W MS3126F12-10S
(Cavities 5-6)
8 Stepper Motor 16002-02-W MS3126F12-10S
(Cavities 7-8)
9 RTD BPM3/4 16003-02-W MS3126F14-19S

(1 x primary , 1 x

redundant)
2X spare
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Table 13.15. Pin Assignments for Flange D.

VIN S6T-7T49¢TESN M-¢0-€009T VIN VIN VIN VIN areds| 60-q abueld
VIN S6T-7T49¢TESN M-¢0-€009T VIN VIN VIN VIN areds| 60-g abuel4
(AANOHN'G"H+) HO'A'3 S6T-7T49¢TESN M-¢0-€009T V-20-6¢09T ¢INdg ¢E669X 0£0T XoWwa| uepunpadzZNdg/sNdg aLy| 60-Q ebued
® €Ndd usamag
(ANOA'G1d+) a'0'gY S6T-YT492TESI M-20-€009T Y-20-62091 vINdd|  TE66SX ogoTxowd)|  ArewndyiNdg/endd aLy| 60-Q abuelq
® €INdg usamiag

H'9'4'3 SOT-¢T49¢TESN M-¢0-2¢009T V-¢0-8¢097 YT#| ¢/99€800T| IAHN-NG-d1¥-G¢'002°¢S SSA g Jojop Jaddais| g0-q abueld

Jaun] ‘g Amed # [9PO ‘1010 Jaddais uonfyd
ao'av SOT-¢T49¢TESN M-¢0-¢009T V-¢0-8¢097 ET#| €£99€800T| JAHN-NG-d17-GC'002'¢S SSA L lojop Jaddais| g0-q abueld

Jauny ‘7 Aned # [9pO ‘1010 Jaddais uonfyd
H'9'4'3 SOT-¢T49¢TESN M-¢0-¢009T V-¢0-8¢09T7 TT#| 8/99€800T| JAHN-NG-d1¥-GC'002'¢S SSA 9 Jojop Jaddaig| ,0-q abuel4

Jauny ‘9 Amed # [9po ‘1010 Jaddais uonfyd
a'o'ay SO0T-¢T49¢TESN M-¢0-¢009T V-20-8209T | v# Jaun] ‘s Amed| 9/99¢800T| JAHNS-dT#-G'2'002'2S SSA g lojop Jaddais| ,0-q abuel4

# [9pO ‘1010 Jaddais uonfyd
H'9'4'3 SOT-¢T49¢TESN M-¢0-¢009T V-20-8209T | G# JaunL 'y Amed| //99¢800T| JAHNG-d1v-G'Z'00Z'2S SSA v 1010/ Jaddais| 90-q abue|4

# [9pO ‘Jo10p Jaddais uonkyd
ao'ay SOT-ZT49ZTES M-20-2009T v-20-8209T| £#JaunL ‘¢ Aed| T/99£800T| DAHNWS-d1v-G'2002'2S SSA g 10j0 Jaddais| 90-q abuel4

# [9pON ‘1010 Jaddais uoskyd
H'9'13 SOT-ZT49¢TESN M-20-2¢009T V¥-20-8209T| 6# JaunL 'z Amed| ¥/99¢800T| JAHNWS-d1¥-G'2'002'2S SSA Z lojop Jeddais| G0-q abueld

# [9PO ‘1010 Jaddais uonfyd
ao'av SOT-¢T49¢TESN M-¢0-¢009T ¥-20-82097T| z# 4ounL ‘TAned| 6/99£800T| DAHN-NG-d17-G'2'002'ZS SSA TIojop Jeddais| G0-q abueld

# [9PO ‘1010 Jaddais uonfyd
plaIyS uid 81BuIS OVAS| V¥T209¢-aS SWL O VYAS yONdg VIN 10JIUO uonIsod wesg yeTdg| 0-q ebued
plRIYS uid 81BUIS o0WAS| VTc09¢-as SWL 0 YAS eONdd VIN 10}IUO uonISod weag 10g\dg| £0-q obueld
plaIYS uid 81buIS o0WS| VTc09¢-as SWL O WS Z0Ndg VIN 10}IUO uORISOd Wweag WbIy-Ndg| 20-q sbueld
ETIERTS (OVWS| V12092-S SWL LOWNS TOMdE VN 10U UORISOd Weag dol-Ndg| T0-Q 8bueld
uld 10198UU0) (H1v)uonasuuo) adA1 | (wnnaep)uondsuuo) uonedo| Jsquny adA] Josuas/edinaq dWeN J0Suas/adinag|  10128uu0)d
ybnolyl pas4|bunew ybnoiyl pas4| ybnoiyl pasd|Bunen ybnoiyl pas4 991naQ [elas -afuelq

's1010\ Jadda1S/Ndg




JE
F

NML — CM2 INTERFACES

Doc. No. FINAL
Rev. No. 0

Date: May 18, 2012
Page 38 of 40

13.9 Flange K

Figure 13.9. Feed Throughs in Flange K.

Table 13.16. Feed Through Assignments for Flange K.
Feed Application Feed Through Type Outside Connector
Through
No.
1 5K and 80K 16003-02-W MS3126F14-19S
shields
2 Spare 16003-02-W
3 Vessel 1 spot 16002-02-W MS3126F12-10S
heater
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Pin Assignments for Flange K, Cryogenics

Table 13.17.
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