Problems

Identify composition of residual gas spectra

What are the problems with those spectra

The CERN Accelerator School
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Ethane? (28, 27, 30, 26, 29)
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Casel
F CF CFO CF2 FO2 CF3 C2F30 C2F4 CF302 C2F5 C3F5 C2F50 C3F50 C3F6 C3F7 C3F70
12 00 1 12 1 12 1 12 00 1 12 2 24 2 24 1 12 2 24 3 36 2 24 3 36 3 36 3 36 3 36
F 19 1 19 1 19 1 19 2 38 1 19 3 57 3 57 4 76 3 57 5 95 5 95 5 95 5 95 6 114 7 133 7 133
(0] 16 00 00 1 16 00 2 32 00 1 16 00 2 32 00 00 1 16 1 16 00 00 1 16

Mass 19 31 47 50 51 69 97 100 101 119 131

169 1
At some point, it‘s necessary to: E |: FE F
e have a closer look on your vacuum system and procedures to find out where the conamination could come from  F3CO
o find more detailed information about your ,,suspects” in literature (or Google ©) CF
3

-> In this case, one suspect could be ,,Fomblin“,
19 51 69 a lubricant used in vacuum pumps arirucres/ 0%/ po e comen oot essss lreeone
O 3 50 Q 12 . 16
0 47 - -ﬂ< >
M @) 100 1919
q 7 101
C~> C)
i 147 169
13.1135 {56 )
| ( C 185
w J it

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200



9

Residual gas
spectrum on a small
test setup
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Case 2

baked, but rather badly
(18, 17, 16)
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possibly an air leak (28, 32, 40, 14, 20)
low 32 because baked system
low 40? ca. 1 % of air, but peak 28 contains also CO

some additional contamination
(55, 52, 64, 56, 66, 372, ...)

m/z position of multiple ionisation
2x  3x 4x 5x 6x 7x 8

91,0 60,7 45,5 36,4 30,3 26,0 22,8
91,5 61,0 45,8 36,6 30,5 26,1 22,9
92,0 61,3 46,0 36,8 30,7 26,3 23,0
93,0 62,0 46,5 37,2 31,0 26,6 23,3
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Wi+
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Multiple ionization of tungsten, sublimation of RGA filament (e.g. before burning through)
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Case 3
. Measured Spectrum NA62 (16.11.2012)
NA62 experiment at CERN
Residual gas spectrum in decay tube  sem unbaked (18, 17, 16)  cuemesmrrmm
Length > 100 m. Detectors inside ey 55 S e 2| Measurement Parameters | [*danal Inormation

Vacu u m 5': _ N A7) v o lon Source Parameters T]hr“:lj:; |::;:_e5 mbar

e e ;,_____ "_%"""""4; ----- -"5" T - ; State Parameters | 1 |F'_DS |1.3E—5mhar
""""""""""""""""""""""""""""""""" ; | 2 | |
E-114 About File | Delete All Names | Delete All Values |
MNotes

Spectrometer at P_US. Cryopumping with 1 cryopump.
TI: 96 K. T2: 21K

Valves upstream and downstream or Blue Tube open. : :
Permeation CO2 and Ar. Air leak downstream of Blue Tube [Guillotine valve etc.].
H20 outgassing

Title: |NAB2 Technical Run

Veto
LAV annular photon-vet
suppress the photon Photons and Muons
background from the defilay
at large angles

Calorimeters and
muon veto, LKr with
LN; cooling

Ha:or;r;AB::m Cerenkov : : JUE TUBE___ / v 7
/ £ counter ‘ g I i 5_.
AR Al - ﬂ y : ther dirt t
— air leak a rather dirty vacuum system
g 5 L {"Ricn LKR MUV ?
i e (28, 32, 40, 14, 20) (Polymers?)
L J E'15_|""|'"'|""|""|""|-"'|""|'"'|""|""|""|'"'|""|'"'|""|""|""|""|""|""1
fr‘;‘:l‘m Tota.Leng'thmm 0 5 10 15 20 25 30 35 a0 | 15 50 55 60 65 70 75 80 85 90 95 100
Mace lamul
10.12.09 Nat2 Physics Handbook Workshop 1

extremely high Ar-Peak (and CO,-Peak)
Inside the vacuum system, there are very thin-walled Mylar tubes (Polyester) containing Ar and CO,. These gasses are
permeating through the Mylar walls into the vacuum system.
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Case 4
Scan i1 UnbakEd (18, 17, 16)
E-l]?—hm Current [4] View File Info of < background-ams-1.sac >
] Additional Information
] Measurement Parameters |
5'_ . Mbr Name Value
Tests after assembling at T < 2 K ' Fluorine (19) lon Source Parameters | g [p_base j6-0E-7 ﬂ
| State Parameters | 1 | |
E-08+ | 2 | | id
. 5_: About File | Delete All Names | Delete All Values |
Alpha Magnetic Spectrometer | —
AMS. T<ZK.
SEM 1000 V.
Designed by NASA E-09: ( A le=1ma
Tested at CERN 5 a
Sent tO ISS | Title: |AMS
0K Cancel
E—1l]—:
()

V

E-12 some contamination

; or Polymeres
"1 Air leak (28, 32, 40, 14, 20) y

This is a virtual leak (cannot be distingueshed by RGA) located in between the super-insulation layers

I]H 5I I IIII]H II1|5I I 2II]I 2|5 30 35 10 H4|5I I 50 H5|5I o IBII]II HBIEI I TII] I ?IEI BII] 85 90 I HQISI o I1Iil]
. . o Mass [amu
Generally: The system is cooled down to 2 K. We‘re blind on the cold part (cryo pumping), ol
RGA shows only warm parts and transition area.



