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_UMR frag table Origins
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UMR frag considerations

UMR frag entries come from:
e Multiple ions at the same UMR
i.e. m/z 30 ions can be attributed to NO*, CH,0*, C,H.*, ...

e |sotopic abundances
i.e. °NO estimated from NO abundance

e Contribution of different species to the same ion
i.e. CO,* fragment can be from both air molecule or from a larger organic aerosol molecul
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Care must be taken to ensure
v’ signal is not undercounted
v’ signal is not overcounted
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How are species defined in Squirrel?

= ReviewBatchTable [=][O][%]
A species IS a row R2 ! ©
Point specname_|ist spec_list frag_list |[Efac_list calfac_list CEfac_list
in the batch table! 5 Ammonium NH4 frag_NH4 4 0.25 JIE
B Mitrate MNO3 frag_nitrate 1.1 0.909091 1
® |Ong Nname 7 Sulphate S04 frag_sulphate 12 0.833333 1
8 SO\B3M S03 frag_S03 1.2 0.833333 1
® Short Name 9 HB2MS0\B4\M 1.2 0.833333 1
° f 10 Organics 14 0.714286 1
rag wave 11 Chloride 13 0.769231 1
12 Total NH4.3NO3 . $S0¢ 1 1 1
° SNO3,
RIEI CE 13 NH\B4\M 16 frag_NHA[16] 4 0.25 1
: 14 NH\B4\M 17 frag_NH4[1 0.25 1
e Colorin RGB PN
15 SO\B4M 48 48 | frag_sulphate[48] 0.833333 1
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Why do we need an HR frag table?
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Why do we need HR families? B mbemamsio: DD

| |c EiEE

For a typical HR spectra we have >400 ions (not isotopes) we fit. Point | ExactMassText
We need a grouping mechanism! 29 oz| -

30 CH40
Use the chemical formula to group these ions! j; HE:
Cx (only has Cs) - o
CH (only has Cs and Hs) 2 Hel
CHO1 (only has Cs and Hs and one O) 35 c3
CHOgt1 (only has Cs and Hs and more than one O) 36 C3H
CHN 37 C3H2

34 K
CHOlN 34 C3H3
CHOgt1N 10 A
CS 41 C3H4
HO 42 C2HO | | =
NH
Cl
NO Families allow easy grouping of any fitted HR ion
SO Each HR ion is assigned one and only one family
Air
Tungsten We can then use families to begin to assemble species
CSi
Other

*Any user defined list of HR ions*



We still need an HR frag table!

HR Frag entries come from: = DR
RO [ [ |e oo @|<|:o,}
. . Point HR_specMass HR. HR_frag_nitrate HR_frag_sulphate HR_frag_organic
e Multiple ions at the same UMR a5
1/j13C
o . o o 2|N 0.04*HR frag_nitrate[{NO},0.04*HR frag nitrate[{NOZ}]
S at 32 (buried in O2), CO at 28 (buried in N2) %
410 0.0 0.04"HR_frag_sulphate[{H20}] 0.04"HR_frag_organic[{H20}]
. 5HO 0.2 0.25°HR frag_sulphate[{H20}] 0.25*HR frag_organic[{H20}]
* I S Oto p I C a b U n d a n Ce S 6/j180 0.01 n.nnznsd*a::Rs_l;rzg;ilphate[{O}] (].(]U2(]54EI?iF:_[rErJ:;1_Ingani:[{()}]
. . . 7|H20 {H2 0.67*HR_frag_sulphate[{S02}],0.67*HR | 0.225"HR_frag_organic[{CO2}]
8| Hj180 0.01 0.00205499°HR frag_sulphate[{HO}| |0.00205499°HR frag organic[{HO}]
R a re b u t SO m et I m e S n e e d e d If d O m I n a nt m/Z 9 H12]1EIO 0.01 [].I]IJZI]SdBB‘HR_f:::_::IEh:t:[{HZO}] G.(]EIZ(]MEIE\‘HR_[:E_::E:::Z[{HEO}]
. . . 10| CO2plus2 {CO2plus2}
HR ion has > m/z than nondominant isotope =, i
. - { . ) - 13| Cj180 0.00205499"HR_frag_organic[{CO}]
or dominant ion ‘buried’ in another peak s
15 j33s 0.00789557"HR_frag_sulphate[{S}]
. . . . 16348 0.0447416°HR_frag_sulphate[{S}]
e Contribution to different species from the =
18 |13C0O2 0.0108157"HR_frag_organic[{CO2}]
. 19 |cj1800 0.0041099871°HR_frag_organic[{CO2}]
sdame 10N 2

CO2, H20,0H, O, N




How are HR species defined in Pika?

M ° % HRBatchTable =[O x
A species IS a row v [ Jear B
. ' Puoint HR_specname_lis|] HR_spec list HR_specFrag list | HR_specFamilyBase HR_specFaminExcepJHR_specIEFac_Iis‘HR_specCaIFac_I‘HR_SpecCEfac_Iis‘I-
IN the HR batch ta blel 0 HRair HRair HR_frag_air familyAir 1 1 1] =
L]
1 HRPwater HRPwater HR_frag Pwater familyHO 1 1 1
P I 2 HRammonium HRMNH4 | HR_frag_ammonium familyMH MN2H2 4 0.25 1
Ong nal I Ie 3 HRnitrate HRNO3 HR_frag_nitrate familyMO 1.1 0.909091 1
4 HRsulphate HRS04 HR_frag_sulphate familyS0 1.2 0.833333 1
o Short Nname 5 HRorganic HROrg HR_frag_organic familyCxfamilyCHfanr  C8H503:C16H2304: 14 0.714286 1
6 HRchloride HRChI HR_frag_chloride familyCl 1.3 0.769231 1
T HROrg44 HROrg44 | HR_frag_organic[44] 14 0.714286 1
* HR frag wave .
8 HROrgCO2 HROrgC0O2 HR_frag_organic[CO2] 14 0.714286 1
. -l . 9 HROrg43 HROrg43 | HR_frag_organic[43] 14 0.714286 1
o LISt Offal J JI IeS 10 HROrgs7 HROrg57 | HR_frag_organic[67] 14 0.714286 1
. ore " HRSiTubing HRSiTubing HR_frag_SiTubing familyCSi 1 1 1
o HR exceptlons to fam,/,es 12| HRBlackCarbon HREC | HR_frag_blackCarbon familyCx 0.2 5 1
13 HROrgCHO HROrgCHO |HR_frag_organic[CHO’ 14 0.714286 1
°® RI E CE 14 HROrgC2H30 HROrgC2H30 HR_frag_organic[C2H: 14 0.714286 1
Y 4 15 HROrg29 HROrg29 | HR_frag_organi 14 0.714286 1
. 16 =
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Two answers to the same question: UMR & HR

Hrbenanis

T [T [T YV g YWT IOy 'V YT gy 3

e
[
i o . %

g UMRM_all_HRair
i : 100 I UMRM_all_HRPwater
i ® 100 = UMRM_all_HRNH4
b i lh E £ o — 1 UMRM_all_HRNO3
J"'L‘ ) l 3 2 10 @ I UMRM_all_HRSO4
3 g 7 I UMRM_all HROrg
B, g 1 = I UMRM_all_HRChI
10 20 30 40 50 & 70O B0 50 100 110 12 130 E a
mz % 0.1 T 01 -
Z o001 s
g o 0.01
@ 0001 B
£ 0.0001 Z 5001 4 I Jl |
£, | |
20 40 60 80 100 120
MR
; m.-’z
10°
w 2
l ' :—,—
kU 'lu JMM ' :

10 ZD C- JO SO Eﬂ 70 BD Dﬂ Iﬂn 110 1?0 130
mir

o For UMR analysis:
e application of the UMR frag table = hugely important step
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