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NEG property

CapaciTorr® Z 1000

. . Typical Pump Characteristics CapaciTorr Z 1000
sorption test (according to ASTM F798-97)
10000 - Alloy Type ZAD
' Alloy Composition 2rvVTi Al
—_ Getter Mass (g} 280
= H,
— - Getter Surface (cm?) 1530
- 1000 -
7] Activation Power (W) 190
é‘ H, 1250
-y o H,0 900
‘o 100 - Pumping Speed (I/s
E' co Ny 360
=] N,
a co 550
H, 5600
10 -+ " . ! aasayl P " H)D ?ﬂ
0,0001 0,001 0,01 0,1 10 Sorption Capacity (Torrl) ™
2 1.7
Sorbed Quantity (Torr - 1) co 3.3
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Saturation Estimates

Sorption capacity All data recorded

. o . here with a 5bar
saturation = pymping speed X APressure N2 Jet

Where APressure = Pjoton — Pletoff

m NEG Chamber Saturation
Sorption capacity time

= 2.26mbar L 0.7x9mm Interaction 9.45E-09 7.7 days
: 0.3x9mm Interaction 3.50E-09 20.8 days
Pumping speed
=360 L/s 0.7x9mm Dump 9.50E-08 18.4 hours
0.3x9mm Dump 4.36E-08 40.0 hours

P’&’d UNIVERSITY OF ¢> /:.,\
P '
o LIVERI OOL The Cockaroft Institut N

e oo Boence amh Beehrlony



NEG Explanation

* Sorbed Quantity / mbar.L PV=nRT PV =mbar.l

* Pump lifetime is extended due to not always pumping at 360L/s
especially at very low pressure, pumping speed is a function of sorbed
guantity.

e Saturation defined as when entire NEG surface is covered and no
longer pumps. We can define as when pressure is too high.
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Neg pump installed in the Dump Chamber

P%&*1 UNIVERSITY OF

& LIVERPOO




Saturation Data (dump chamber)

Dump chamber pressure(mbar) 0.3x9mm

Dump chamber pressure(mbar) 0.7x9mm

7.00E-07
7.00E-07
6.00E-07 1
6.00E-07 NEG pumping
00507 speed reduced
5.00E-07 \
4.00E-07
4.00E-07
3.00E-07 . ol .
3.00E-07 Reaching equilibrium
2.00E-07 / 2.00€-07 with diffusion pumping
1.00E-07 1.00E-07 °
- L
0.00E+00 ]
0-00E+00 ¢ 27/02/2022 28/02/2022 02/03/2022 03/03/2022 04/03/2022 05/03/2022
16/02/2022 18/02/2022 20/02/2022 22/02/2022 24/02/2022 26/02/2022
. NEG pumpin .
0.3x9mm Skimmer, NEG at Dump PUMPINE  0,7x9mm Skimmer, NEG at Dump
at 360L/s
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Saturation Data (interaction chamber)

Interaction chamber pressure(mbar) 0.3x9mm Interaction chamber pressure(mbar) 0.7x9mm

2.00E-08
2.00E-08
1.80E-08
1.60E-08
1.50€-08 1.40E-08
[ ]
1.20E-08
1 00E-08 1.00E-08
8.00E-09
6.00E-09
5.00E-09
| — ° 4.00E-09
° 2.00E-09 'L
0.00E+00 { ] 0.00E+00 :
16/02/2022 18/02/2022 20/02/2022 22/02/2022 24/02/2022 26/02/2022 27/02/2022 28/02/2022 02/03/2022 03/03/2022 04/03/2022 05/03/2022
0.3x9mm Skimmer, NEG at Dump 0.7x9mm Skimmer, NEG at Dump
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Saturation Data (Skimmer 2 chambers)

Skimmer Il chamber pressure(mbar) 0.3x9mm Skimmer Il chamber pressure(mbar) 0.7x9mm

2.00E-06
2.00E-06
1.80E-06 hl —
1.80€-06 -y e —— .
° 1.60E-06
1.60E-06 °
1.40€-06
1.40E-06
1.20€-06
1.20E-06 J
1.00E-06 L00E06
Skimmer chamber 2 has relatively constant pressures
8.00E-07 8.00E-0
6.00E-07 6.00€-07
4.00E-07 4.00E-07
2.00E-07 2.00E-07
0.00E+00 1 0.00E+00 o -
16/02/2022 18/02/2022 20/02/2022 22/02/2022 24/02/2022 26/02/2022 27/02/2022 28/02/2022 02/03/2022 03/03/2022 04/03/2022 05/03/2022
0.3x9mm Skimmer, NEG at Dump 0.7x9mm Skimmer, NEG at Dump
°
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Saturation Data (Skimmer 1 Chamber)

Skimmer | chamber pressure(mbar) 0.3x9mm

Skimmer | chamber pressure(mbar) 0.7x9mm

1.40E-05 1.40E-05
1.20E-05 1.20E-05
fanneeny PR o
1.00E-05 w 1.00E-05
8.00E-06 8.00E-06 R
Skimmer chamber 1 has relatively constant pressures with some increased .
6.00E-06 - i :
noise towards the end of testing
4.00E-06 4.00E-06
2.00E-06 2.00E-06
0.00E+00 [} 0.00E+00 o -
16/02/2022 18/02/2022 20/02/2022 22/02/2022 24/02/2022 26/02/2022 27/02/2022 28/02/2022 02/03/2022 03/03/2022 04/03/2022 05/03/2022

0.3x9mm Skimmer, NEG at Dump

0.7x9mm Skimmer, NEG at Dump
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Saturation Data (Nozzle chamber)

Nozzle chamber pressure(mbar) 0.3x9mm Nozzle chamber pressure(mbar) 0.7x9mm

6.00E-03
6.00E-03

‘ 5.00E-03
5.00E-03 °
4.00E-03
4.00E-03

3.00E-03
3.00E-03
o
2.00E-03
2.00E-03 PY
Pressure in nozzle chamber drops over extendegd duration (as seen in previous test) .
1.00E-03
0.00E+00 () 0.00E+00 { -
16/02/2022 18/02/2022 20/02/2022 22/02/2022 24/02/2022 26/02/2022 27/02/2022 28/02/2022 02/03/2022 03/03/2022 04/03/2022 05/03/2022
0.3x9mm Skimmer, NEG at Dump 0.7x9mm Skimmer, NEG at Dump
®
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NEG Re-installed in Interaction Chamber




Saturation Data (Dump Chamber)

Dump Chamber pressure(mbar)

1.00E+00
06/03/2022 08/03/2022 10/03/2022 12/03/2022

1.00E-01
1.00E-02

1.00E-03

1.00E-04

Gate Valve _"™" Gas Jet turned on

open & W»

degassing

1.00E-07

1.00E-08

1.00E-09

0.7x9mm Skimmer, NEG at interaction chamber
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Saturation Data (Interaction Chamber)

Interaction Chamber pressure(mbar)

1.00E+00
06/03/2022 08/03/2022 10/03/2022 12/03/2022

1.00E-01
1.00E-02

1.00E-03

TMP1 controller
TMP1 controller overheated due to
airflow blockage

1.00E-04

1.00E-05

overheat (extra peak)

A 4

o ® QD

Gate Valve
open &
degassi ng 1.00E-07

1.00E-08 ?

1.00E-09

1.00E-06

0.7x9mm Skimmer, NEG at interaction chamber
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Saturation Data (Skimmer 1&2 Chamber)

Skimmer Il chamber pressure(mbar) Skimmer | chamber pressure(mbar)
1.00E+00 1.00E+00
06/03/2022 08/03/2022 10/03/2022 12/03/2022 06/03/2022 08/03/2022 10/03/2022 12/03/2022
1.00E-01 1.00E-01
1.00E-02
1.00E-02
1.00E-03
1.00E-03 TMP controller overheat
1.00E-04
1.00E-04 4/ / TTooE s —————
1.00E-05 1.00E-06
1.00E-07
1.00E-06 $
[} 1.00E-08
1.00E-07 H H
P4 1.00E-09
1.00E-08 . 1.00E-10
1.00E-09 1.00E-11 ®
. . . *k . H
0.7x9mm Skimmer, NEG at interaction chamber Note: the overheat is due to
the controller is covered with
the lab book not the pump
itself.
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Saturation Data (Nozzle Chamber)

Nozzle chamber pressure(mbar)

TMP1 controller

6.00E-03
overheat
5.00E-03
Nozzle chamber pressure(mbar)
1.00E+00 4.00E-03
06/03//2022 &/O /2022 10/03/2022 12/03/2022
1.00E-01 L3
3.00E-03
1.00E-02
1.00E-03 2.00E-03
1.00E-04
1.00E-03
1.00E-05
1.00E-06 0.00E+00
06/03/2022 08/03/2022 10/03/2022 12/03/2022
1.00E-07
1O0E-08 - Non-log scale to show pressure reducing after TMP
10009 controller cooled down
0.7x9mm Skimmer, NEG at interaction chamber
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0.7%9 mm skimmer comparison (interaction

chamber)

) Interaction Chamber pressure(mbar)
Interaction chamber pressure(mbar) 0.7x9mm

2.00E-08
2.00E-08
1.80E-08
1.80E-08
1.60E-08
1.60E-08
1.40E-08
1.40E-08
° 1.20E-08
1.20E-08
1.00E-08
1.00E-08
8.00E-09
8.00E-09
6.00E-09
6.00E-09
4.00E-09
4.00E-09
2.00E-09
2.00E-09 o
L 0.00E+00
0.00E+00 07/03/2022 09/03/2022 10/03/2022 11/03/2022
28/02/2022 01/03/2022 03/03/2022 04/03/2022
NEG at Dump NEG at Interaction chamber
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0.7%9 mm skimmer comparison (dump

chamber)

Dump chamber pressure(mbar) 0.7x9mm Dump Chamber pressure(mbar)

7.00E-07 7.00E-07
6.00E-07 6.00E-07
5.00E-07 5.00E-07
4.00E-07 . 4.00E-07
3.00E-07 3.00E-07
2.00E-07 2.00E-07
1.00E-07 ° 1. 00E-07 oD
0.00E+00 L 0.00E+00

28/02/2022 01/03/2022 03/03/2022 04/03/2022 07/03/2022 09/03/2022 10/03/2022 11/03/2022

NEG at Dump NEG at Interaction chamber
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Shipping

We will pack on Tuesday (March 15t™), ship on March 16", Hopefully it
will arrive at Friday (March 18t).
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Summary

* Week long data shows the NEG is not saturated for 0.3*¥9 mm 3"
skimmer (5bar inlet pressure).

* Future work:
* Preparation for shipping.
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