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Monte Carlo pressure ratio vs

Pumping property measurementancoated

A Initial testing completed on simpleon-NEG coated0.5 m DN40 vessel
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Pumping property measuremerqNEG coated

A Noncoated stainlessteel vessel (DN40, 500 m@qho pumping

A NEGcoated stainlessteel vessel from PSD beamline (DN40, 1000 gwma) pumping?
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No pumpingseen for Hor CO{ < 0.001) in first activation
Previous attempts to activate on PSD beamline sawSD yield changes

A Pumping behaviour seen at UKRI (E Marshall) aftep@&0tivation:

h.,= 6E4
h o= 0.013

e

Bakeout method issues? Currently attemptidigactivation trial at 180°C

L System with mounted PSD ves$eIPSD vessel

~
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Presure ratio (P1/P2)

Presure ratio (P1/P2)

Pumping property measuremerqNEG coated

Previous pumping behaviour

Bakeout method issues? Currently attemptitigactivation trial at 180°C | "y = 6E4

B10 test vessel - activation #1 (H, injection)
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B10 test vessel - activation #2 (no injection)

h o= 0.013

New pumping behaviou?
P1/P2 ~3
PR AL L Not significant but step in the right
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B10 test vessel - activation #2 (CO, injection)
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PSD status & update

Previous:Data collected fronDN40 stainlessteel vesseand presented at EVC/NEG workshop

Current status:
A March 2024 installednew 20mm Cuvessel(l.FASType) coated at UKRI

AAugust 2024, installedupgraded centraport conditioning assembly
(ull end-station bake to 180Cwith NEG vessel at 8C

A September 2024 initial beam exposuren nonactivated (but baked) vessel
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March 2024¢ installed vessel, no August 2024, conditioning assembly installation

conditioning assembly .
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PSD beamline conditioning assembly |

A Updated conditioning assembly for new central port geometr '

A V4 conditioned offline until no effect from bombardment

Above First revision (V3)intended to fit directly
into racetrack profile . - :
P Right Second revision (V4)located in DN16 body

@larrow profile results in linef-sight into RGA port - : -
P J P Able to condition racetrack section efficiently, some

line-of-sight beyond plate
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PSD beamline conditioning assembly Il

A Two designs of platevith andwithout chamfered edges
QChamfered disc installed for improved conductance

A Net effect is small change in area tlignot easily conditionetly electron bombardment

Plate area = 138 mtn
PSD cup area = 141 im

Plate area = 148 min
PSD cup area = 123 m

Full disc Chamfered disc

A Chamfer reduces plate surface area by ~10%and increases exposed vessel surface by ~18 mm

A Total illuminated vessel area is 53410 fnomconditioned area is 0.26% total vessel area
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PS[x stainlesssteel vessel

Two 304L stainlessteel (834.9 mm, 1 m long) vessels exposed to dipole light
A.  Uncoatedstainlesssteel vessel

B. NEGcoatedstainlesssteel vessel [coated at UKRI by R. Valizadeh: TiZrV coating, nominal 1.0
>m thickness]

DN40 PSD test vessel #1: stainless steel,
uncoated & NEG-coated

Four cases considered:

1. Uncoated vesse(stainlesssteel) - bakedat 180°C for 110 hours

_ Results presented at
2. NEGcoated (not activated) - unbaked EVC17 (Harrogate, UK) &
3. NEGcoated(bakeout) - bakedat 190°C for 24 hrs NEG workshop (York, UK)

4. NEGcoated saturatedwith high-purity N, - unbaked
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Partial pressures & PSD yields

A Threegauge method data, preliminary PSD ylelds-oiICH, CO, Cfin the non-
pumping case

A Also shown is dynamic pressure data from wegsel RGA during illumination

1. Comparebakedstainlesssteel vessel witlunbaked NE&Goatedvessel

2. ComparebakedNEGcoated vessel and subsequert vent
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AP/l (mbar/mA)

Hydrogen (B}

A Dynamic pressures similar between uncoated and W&ed cases

Uncoated vessel baked[180°C, 110 hrs]
NEGcoated unbaked

A PSD vyields are similar between N&@ated and uncoated vessels

A H, has small effect on stored electron beam properties

106

107 ¢

109

<
o

_.
<
=)

._
e

_
<
=

10713

—_

Vo Yy

—e— Uncoated vessel (baked - 180°C, 110 hrs) - H,

—v— Coated vessel (unbaked) - H,

10°

PSD yield (molecules/photon)

—o— Uncoated vessel (baked - 180°C, 110 hrs) - H, ]
—v— Coated vessel (unbaked) - H,

<
S

e

1(‘)]0

l(‘)ZO 1(‘)2]
Photon dose (photons/m)

1022

1623 1624 1017‘

|.LFAST WP 10-24th September 2024

]018

10"

1 (;20 IOIZI 1 622 1 (;23 IDIZ4
Photon dose (photons/m)

10 diamond




AP/1 (mbar/mA)

Uncoated vessel baked[180°C, 110 hrs]

MEth ane (CIZ) NEGcoated unbaked

A Dynamic pressure and PSD vyields derived frogs@Hal
A Dynamic pressure is higher for unbaked Nie@ted vessel in dose range investigated

A PSD vyield is¢Bx reduced for the nomoated vessel, yields comparable at high doses
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AP/1 (mbar/mA)

Uncoated vessel baked[180°C, 110 hrs]
NEGcoated unbaked

Carbon monoxide (CO)

A Dynamic pressure differs byl®x over photon dose range investigated
A PSD vyield is-20x higher for the NEGoated vessel
A Yields become similar towards higher doses (>5xdl@otons/m, ~400A.h)
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AP/1 (mbar/mA)

Uncoated vessel baked[180°C, 110 hrs]

Carbon dIOX|de (QD NEGcoated unbaked

A PSD vyield is up to a factor 25 lower for uncoated vessel compared togated vessel
A As for other gases, at high doses PSD yields become comparable

A Of PSD yields determined, {@s strongest effect on beam
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PSD yieldsummary

Uncoated vessel
NEGcoated

baked[180°C, 110 hrs]

unbaked

A PSD yield for Hs similarbetween vessels, yields for GO and Care higherfor the NEG

coated vessel

A At higher doses, PSD vyields aoeparablebetween uncoated and NE@ated vessels

A High photon dose equivalent to ~4@0hat Diamond

Uncoated vessel
PSD vyield

(mol./photon)

NEGcoated vessel

PSD yield
(mol./photon)

Low dose High dose Low dose High dose
(1x1G81/m)  (5x1G3‘/m) | (1x10841/m)  (5x1G34/m)
H, 1.2E02 1.8E05 2.2E02 2.0E05
CH, 6.1£04 6.4E08 2.4E03 7.2E08
CO 7.7E04 1.1E06 7.0E03 1.5E06
CQO 4.2E04 2.2E07 8.4E03 6.6E08
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AP/ (mbar/mA)

Uncoated vessel baked[180°C, 110 hrs]
NEGcoated unbaked

NEG coating bakeut & saturation | e menscon

A After 5x1@3photons/m dose, NEGoated vessebakedto 190°C for 24 hours

A Observe a reduction in dynamic pressures
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A Following this, NEGoated vesselentedto 1 atm. highpurity N, for 30 minutes

A Dynamic pressure behaviour recovered after further ~8dfdose
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PSD behaviouy stainlesssteel vessels

A PSD yields within 1 decade of previously reported values for:
A Stainlesssteel (. Vac. Sci. Technol1#(2), 1999, p635vacuum33(7), 1983, p39y
A Non-activated NEG coatindg. (t | / 20106 0p.31238126

A Preliminary data omits gaspecific RGA corrections

A Yields are consistent betwedmakedstainlesssteel andunbakedNEGcoating after a dose of
5x1(2 photons/m (~400A.hat Diamond)

A Nonbaked startup of NEGoated accelerators may be viable, depending on required dose

A Dynamic pressures from NEGated vessel reduced after bakinfpllowing N, vent, vessel
pressures recovered within 7 weeks of user operation
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PSD measurements at Diamancopper vessel

A One OF£u (220 mm, 1 m long) vessel exposed to dipole light

A.  NEGcoatedvessel [coated at UKRI: dense TiZrV coating, nominahit@ickness]

DN20 PSD test vessel #2: OFSCu, NEG coated
Diamond -1l compatible

A NEGcoated vessebakedat 80°C for 88 hours

A Stainlesssteel componentdakedat 180°C for ~72 hours
(total bake for 88 hours)

A Vessel tested by E Marshall at UKRI, shown to puiaipt)
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H, 0.001
CO 0.009
CQ 0.02 (RGAs noisy)

Ratio=10 Capacity for GO m 82 CO/n?
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PSDO; OFSCu port conditioning

A Example conditioning of central port plate and DN16 central port

A Plate previously run offline for >48 hours)
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NEGcoated vessel baked[80 °C, 88 hrs]

PSDO; OFSCu Hydrogen & methane

A PSD vyields for +nd CHreducedfor baked NE@oated vessel compared to unbaked

A Yields also lower than for baked stainlsssel (no copper data to compare with from FE10B)

Red stainlesssteel vesset baked
Blue NEGcoated vesseat not baked
Black NEGcoated vesset baked
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