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hReERNEGIGCoatingsiorAdvancediAccelerator\/acuiimiSystems

« Uncoated stainless steel - vacuum fired

Rrthe FCC=eerhigh=luminoesity colliderandifuturernigh=brghtnessisynchrotronradiation (SR)SOUrces) the
ineameEntal pPropeErtiestoimli=ZI=\V non=evaporablegetter(NEG)icoatings, namely, nighiehiecuVe pUMpPINESPEEUS)
oW photon stimUiated d esorpueniPSh)Vields; ancdil oW totallel ECtionVields) areEXPECIEC T e ETCIENTY
exploeited:

> 1 wm NEG coating - vacuum fired, activated

@nRrthe etherhand, theresianiincreasingidemand for thinher NEG coatingsiin suchradVanced aceel eratorns BECAUSE
stored beams are:morelikel\ terhesusceptible tortheresistiverwalliimpedance generated by NEG coatings. SInce
reducing the film thickness maylimit aimaximum number of:\venting/activation cyclesidueto;its small bl k
capacity, the'NEG surace afiter SevVeral activation! CYCIES canr e satlrated Withradsered oxyeen and caron:
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Nevertheless; thevacutm systems utilizing suchrthin' NEG coatings have: arpotential torperform satistactoniiV IFthe
PSDivields quickly reachr 105" molecules/photon; the same order as these of standandi i-um NEG coatings and abeut
tWo ordersioffmagnittldelower than Uncoated suraces. M. Ady et al., Proceedings of IPAC2015, 3123.
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[RNeNG ERtONRVESTIEatE thelaging effectsion theseproperuest o thinNEGIceatings, PSDiand
photoelectroni{PE)Vieldsiiromiard50E30mmiNEGIcoating depusited attCERNNRrars2im
longVactum tuperane measured enraniSRveEamiine at the KEKSPhoton Factorny (k)

SR Parameters on sample tube:

- Critical energy : 4 keV

| - Incident angle: 10 mrad

s - Beam size: 5 mm (V) X 1000 mm (H)

A SynRad 5mm
10! - vertical: fully integrated

- vertical: collimated by a 5-mm slit @13 m - Power denSity: 20 W/m

PE measurements PSD measurements - Photon flux: 4.6 X 1016 photons s-1 m-1
for electron cloud study for vacuum pressure study : 0.1 I 10

Photon energy (keV)

(photons 5™ mrad” 0.1%BW™)

Photon flux
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collimato hesamplertubetndermwentt il venting/activation cycles; eachroffwhichincludes:

v  10x5

e TR g ‘ (o =\enting Withidiy/airrand exposure toratmosphere (F50/min)
"'.'-."“é:'-'--':"i'“""-"" - System bakeout at 200 °C for 10724 h (NEG coating: 1201°C)
LIIJ - NEG:-coating activation'at: 250 Cioer4h
sample tube (11200, ID61) Bellows G' 8| = PSDand/PE measurements with an 'SR dese offabeut 1022 phetens/m
Photon Factory BL-21 Experimental Hutch (sk|pped |n Sth’ Gth’ 8th’ and 9th Cycles)

Electrode3 Electrode2 Electrodel \

=ESDhieldstorrtherthinNEGcoating can - PE currents gradually
ieach asiowiasi0 moleculesyphoton degraded as the cycle
 Thin NEG conting - vacuam fired oo D 1 ahterSRICOSES oI 0ZEp O LeRS A WHICHNS : : repeated:
: Thin NEG coating - vacuum fired (cycle 2) - E ; Not activated
g e 0] D S AL - ThelPEClrrents|of the
+ Thin NEG coating - vacuum fired (cycle 10) COAUNESS activatedithintNEG coating
v Thin NEG coating - vacuum fired (cycle 11) : G ;
: . : anG thEIRCONGEILIORINE
clRves (almost
INGEPENC ENLONSRICGSE)
N vt MM L e ) Weressimilartorstandardil

g - vacuum fired (cycle 2)

- Thin NEG coating - vacuum fired (cycle 3) - -
+ Thin NEG coat1n§ - vacuum fired (cgcle 4) I-lm th I Ck N EG Coatl ngs :

Thin NEG coating - vacuum fired (cycle 7) [’
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_ =Continuousimprovementinitheinitial PSD
Not actlvated vieldsiwasiobsernved up to) 4’ cycles; pessily
- | abbiBULEC Lo th e SeEcallEd M EM PR ENECT:
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= DEgradation appEaneEd aiter CYCIEY, Ut
the ultimate PSD vyields after large SR
dosesireached 1x10:5'molecules/photon : Thin NEG conting - vacoum fired (arcle 11 “NontactivatedNEG
Uptorloicycies: coatng(Cyclerd)exnibiten
SNonactivated NEG coating (cyclerdd) ST TINET CRNR TR TRl o fisher PEcurrent:
exhibited athicher PSDiield! Photon dose (photons/m)

Electrode2 current
normalized by beam current (LA/A)

PSD yield n (molecules/photon)
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SR irradiation also in cycles 2&3 Irradiation skipped in cycles 5&6 Irradiation skipped in cycles 8&9 Activation skipped after venting

PSD yield n (molecules/photon)
PSD yield 1 (molecules/photon)
PSD yield n (molecules/photon)
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- Composition ratio in the PSD outgassing was - Degradation'appeared after cycle 7; continueus = COwas relatively’highion'the non-activated NEG film; stiggesting
similarto those of'standard/1 pm thickiNEG Iradiation couldinave BEEREfECUVE tOEMBYVE that thefilmhas no(erliterany) pumping speedior COWhRIlE
coatings: CHA deserption Was oW eneughifor; hydregeninrthetilm andin the stbstrate. thelNEG surface couldibe slightly actvated by SRIEeven aiter the
application teralrealimachinge. pulkiis saturated) ence thermallyiactivated beforeadiation.

GONCIUISIONS

S REXpPECtauonioiapplVing thinvelowanew 00 m) N EG coatinegsitoNttUe acCce] Eraters, PSDivieldsand PECurrents oiia 50 mmithickiN EG=HIm dEPOSited onavacutmsied
StalRIESSIStEEI e measured repeatedlywith cyclesiofairzexposurerand NEG=activation:

=Even thoughrthe thintNEG coating s considered terhaveratimitedivtl kcapacity (ites; itk el pumping speediafter afieW Gy Cles), nojdegradationtin the ultimate’PSDiyieldwas
observed up to 10 cycles.

- Activation'of:ithe/NEG coating is surely effective to reduce both the PSDiand/PE yields even after the film has tndergone multiple venting/activation| cycles:
= \We concludefrom these measturements that the thintNEG coatings Willfve able'te provide a low pressure andialow electron emission in a reallmachine as long as [t is activated.




