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NEG characterization by transmission method on Bench 3
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Two first samples from UKRI measured at SOLEIL 
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Pressure ratios measured by transmission method for both CO and CO2 up to NEG saturation

Second set of 2 samples from UKRI (dual layers) measured at SOLEIL
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Standardized NEG activation procedure for transmission tests
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Vanne & pompe
𝑃1

𝑃2 𝑃3

Installed on PSD D08-1 Front-End 

in SOLEIL’s tunnel (April 2024)

for 3-gages measurement after 

transmission measurements

Reception and test of the first PSD sample so called 3-gage VC
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Referred as IFATS#1



Several Transmission Measurements on IFAST#1

7

Summarizing results from 15/05/2024 email

Fist activation 180°C / 24h – CO injection after 3rd middle gage called JPEN9 tuned on !

Second activation 180°C / 24h – CO injection (gage already on) Third activation in recovery mode 230°C / 24h – CO Injection

Specific

capacity

2E+18 CO/m²

2E+14 CO/cm²

3,32E-10 mol/cm²

8,09E-06 mbar.l/cm²

Total 

capacity
5,09E-03 mbar.l

Expected results @20°C



Running PSD experiment on D08-1 during RUN3
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• IFAST#1 installation at shutdown 3 on end April 2024

• First measurements NEG non activated 27/05/24

• Activation during Machine operation from 03/06/24 to 07/07/24

• Starting measurements with Machine dedicated time on 10/06/24

• Collecting 3-gauge data from 10/06/24 to 27/07/24

• End of RUN3 29/07/24



D08-1 PSD Setup for Flux and 3-gauge Measurements 
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P1 = JPEN3 + RGA

P2 = JPEN1 + RGA

P2 = JPEN4 + RGA

1 calibrated

1 not calibrated



PSD Measurements on IFAST#1 with flux and 3-gauge methods* on D08-1 
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* JVST-A23-3-2005 p.570 Malyshev & Al



Sticking Coefficient IFAST#1 with 3-gauge methods* on D08-1 
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* JVST-A23-3-2005 p.570 Malyshev & Al

𝛼 ~ (𝑎𝑟𝑐𝑐𝑜𝑠ℎ 𝑅𝑝)
2



Need to apply 3-gauges method * with partial pressures
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nom var val unit comments

chamber lenght L 1 m

chamber ray r = f/2 1,00E-02 m

diameter f 2,00E-02 m 20 mm

molecular density n m-3

volume/m V  = pr^2 3,14E-04 m2

photosesorbtion yield h 2,36E-04 /g

photosesorbtion yield a ha 2,36E-04 /g

photosesorbtion yield b hb 2,36E-04 /g

photo yield H2 h H2  ~1,5e-5 /g Malyshev JVSTA23(2005)570 1,E-03

photo yield CO h CO <1e-5 /g Malyshev JVSTA23(2005)570 5,E-04

photo yield CH4 h CH4 2,E-07 /g Malyshev JVSTA23(2005)570 2,5E-04

photo yield CxHy h CxHy 2,E-08 /g Malyshev JVSTA23(2005)570 -

photo yield CO2 h CO2 <2e-6 /g Malyshev JVSTA23(2005)570 3,E-04

/g

Machine current I 500 mA

photos/m G 1,45E+17 g/s/m VLR : 2,9e17 x I (A/s)

sticking probability a = (arcosh Rp)2.4u/CL2 5,78E-04 1 NEG ACTIVATED

stricking H2 a H2 0,007 1 Malyshev JVSTA23(2005)570 0

sticking CO a CO 0,5 1 Malyshev JVSTA23(2005)570 0

sticking CH4 a CH4 0 1 Malyshev JVSTA23(2005)570 0

sticking CxHy a CxHy 0 1 Malyshev JVSTA23(2005)570 0

sticking CO2 a C02 0,5 1 Malyshev JVSTA23(2005)570 0

ideal wall  pumping speed/m C =A.v/4 2,46E+01 m2/s

wall area/m A = 2pr 6,28E-02 m

mean molecular speed v = 2kT/m 1563,87313 m/s

specific conductance/m u = 1/6,2pkT/M.f3/L2 3,70E-03 m4/s 4,62E+02 3,70E-03 3,70E-03

atomic mass M 2 g/mol N2

atomic weigh m =M/N° 3,32E-27 kg

avogadro number N° 6,02E+23

temperature T 294,15 K 21 °C

boltzmann constante k 1,38E-23 m2kgs-2K-1

upstream pressure P1 1,9E-06 Pa x1e-2 = mbar 1,9E-08

center pressure P2 7,1E-06 Pa x1e-2 = mbar 7,1E-08

downstream pressure P3 9,5E-06 Pa x1e-2 = mbar 9,5E-08

upstream pressure a P1a 2,20E-06 Pa x1e-2 = mbar 2,20E-08

center pressure a P2a 1,00E-05 Pa x1e-2 = mbar 1,00E-07

downstream pressure a P3a 1,80E-05 Pa x1e-2 = mbar 1,80E-07

upstream pressure b P1b 1,60E-06 Pa x1e-2 = mbar 1,60E-08

center pressure b P2b 4,21E-06 Pa x1e-2 = mbar 4,21E-08

downstream pressure b P3b 1,00E-06 Pa x1e-2 = mbar 1,00E-08

experimental parameter Rp 1,52E+00 calc en Pa calc en mbar 1,52E+00

JPEN3 P1 4,21E-06 Pa x1e-2 = mbar 4,21E-08

JPEN1 P2 1,50E-05 Pa x1e-2 = mbar 1,50E-07

JPEN4 P3 1,40E-05 Pa x1e-2 = mbar 1,40E-07

photosesorbtion yield a  = 0 h 2,96E-04 /g 2,51E+06 for MAMBO

[mbar] /g

NEG ACTIVATED

VAC75(2004)159

NEG NOT ACTIVATED

NEG NOT ACTIVATED

VAC75(2004)155

VAC75(2004)156

VAC75(2004)157

VAC75(2004)158

VAC75(2004)159

VAC75(2004)155

VAC75(2004)156

VAC75(2004)157

VAC75(2004)158

* JVST-A23-3-2005 p.570 Malyshev & Al1.E+00

1.E+01

1.E+02

1.E+03

1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1.E+00

Rp(a)
Rp( )

NEG activation



No conclusion
Preliminary 3-g calculation with total pressures (hints but wrong)

Need to address partial pressures with 3-gauge calculation



Two First Samples from UKRI Shy Comparison to SAES Getters SNEG
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DN40

DN40

DN40



Comparison of PSD Measurements IFAST#1(top) & IFAST#0 SAES SNEG 
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VS4 close (up) GOOD

VS4 open (down) BAD


