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• Requirement of SRF Accelerators
• PXIE/PIP2 segmentation
• Segmentation of other SRF accelerators



Requirement (particles, focus on FE)
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• The focus  is on clean vacuum (or low particulate vacuum ) 
due to  FE is key for CM performance.

• Current State of Knowledge in the field:(as Dale Gill, of 
LCLS‐II)
1. No parƟcles → GOOD
2. Large parƟcles →BAD
3. Small parƟcles → size threshold may exist

• The summery major requirement for SRF accelerators:
1. Class 10(aka ISO‐4) for cavity assembly and CM connection
2. Mass flow restricting to 50mbar.l/s until (P<1 mbar, dP<1 mbar) 

during Pumping/venting
3. Pumping/venting ports away from CMs
4. Fast Closing valve to prevent or reduce the damage from vacuum 

failures in adjacent warm sections



Segmentation 
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Vacuum segment is 
1. to manage the requirement above and 
2. operation or commissioning convenience

However, the segment is also driven by 
instrument/control/cryo etc.



Current PXIE MEBT configure in term of 
segmentation
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RFQ MEBT
HWR

Fast valve
(backup slow GV at 

HWR) and 
sensors

10m                                        5m                                          0m   
distance from fast valve

Differential pumping 
Insert, Gate Valve

“particle free”

4/5/2016

<1m



PXIE Vacuum (pressure profile in MEBT)
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PXIE_MEBT Residual Gas Pressure Profile

Case1
Case2
Case3
Case4
Case5

Orifice (10mm 
dia. 200mm)  for 
differential 
pumping 

Case1: Differential pumping section insert just 
before last             focusing  section, as base 
case:1% beamloss at scrapers; 100% at 
absorber; 
Case2: reduce beam loss @ scraper 3,4 0.1% 
from 1%
Case3: double the pumping speed at IP at last 
focusing section.
Case4: moved differential pumping section up to 
right after absorber.
Case5: correct the cryo pumping effect from CM.

Scraper

RF C 
w/IP50

DPIP 
100

Absorber
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Draft Segmentation of PIP-II LINAC
• Each CM has pneumatic gate vales 

(~1s) at both ends
• 25 cryomodules total
• 2 Fast action Valves(~10 ms) at both 

ends of CM string
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Type N CM
HWR 1
SSR1 2
SSR2 7
LB650 11
HB650 4

FV1 FV2(PXIE) FV2(PIP2)



Segmentation of SNS ( courtesy of J. Price)
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• 23 CM in SCL,
• 1.5m FV‐CM (2 for SCL, 4 FV total)
• 2 sensoring points w/ “AND”logic, 

Nearest sensoring point is 2m from FV



Segmentation of CEBAF ( courtesy of J. Heckman)

• ~25 CM each LINAC
• FV per 4 CM initially, removed or deactivated due to false action

• 3ft FV-CM
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LINAC1

LINAC2

Pre‐AC



Segmentation of CEBAF ( courtesy of J. Heckman)
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Pressure at 
pump A and B 
(E‐10 torr for 
most, some at E‐
9, a few in E‐8)



Segmentation of LCLS-II( courtesy of Y. He)
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Segmentation of LCLS-II( courtesy of M. Ferreira)
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8 FV, the longer string contain 20 CMs



Inter-connect Unit of LCLS-II( courtesy of Y. He)
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Segmentation of LCLS-II( courtesy of Y. He)
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J-Lab mini workshop on beam-line field-emitter particulates 
in CEBAF SRF linacs, Feb. 29, 2016
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• https://www.jlab.org/indico/


