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S1: SEM images of gold wire sparked in ambient air 



S1: SEM images of gold wire sparked in ambient air 

 

 

 

 

 

S2: XPS of gold wire sparked in ambient air 
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O 1s : 532.288    1.377   2702.7   76.7
O 1s : 533.593    1.377   711.9   20.2
O 1s : 534.846    1.377   110.4   3.1

 
Name : Energy  FWHM  Area  %

O 1s 1 re:34(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 261        Charge Neutraliser :On   Acquired On :22/10/03 13:40:15
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Name : Energy  FWHM  Area  %

N 1s 1 re:35(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 286        Charge Neutraliser :On   Acquired On :22/10/03 13:40:15
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C 1s : 284.945    0.988   4105.1   72.8
C 1s : 285.822    0.988   685.6   12.2
C 1s : 286.807    0.988   385.0   6.8
C 1s : 287.972    0.988   148.8   2.6
C 1s : 289.046    1.067   313.0   5.6

 
Name : Energy  FWHM  Area  %

C 1s 1 re:36(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 120        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 250        Charge Neutraliser :On   Acquired On :22/10/03 13:40:15
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Au 4f : 84.442    0.718   951.9   54.3
Au 4f : 88.147    0.751   799.8   45.7

 
Name : Energy  FWHM  Area  %

Au 4f 1 re:37(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 400        Charge Neutraliser :On   Acquired On :22/10/03 13:40:15
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Name : Energy  FWHM  Area  %

Valence 1 re:38(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 300        Charge Neutraliser :On   Acquired On :22/10/03 13:40:15
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wide 1 re:33(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 80    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 1        Anode:Mono(Al (Mono))(150 W)   Step(meV): 1000.0
   Dwell Time(ms): 100        Charge Neutraliser :On   Acquired On :22/10/03 13:37:18



S3: gold sparked in the magnetic field under ambient air 



S3: gold sparked in the magnetic field under ambient air 

 

 

 

 

 

 

 

 

 S4: XPS of S3: gold sparked in the magnetic field under ambient air 
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O 1s : 531.999    1.213   1948.0   38.1
O 1s : 532.827    1.213   2328.5   45.5
O 1s : 533.702    1.213   841.1   16.4

 
Name : Energy  FWHM  Area  %

O 1s:11(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 261        Charge Neutraliser :On   Acquired On :22/10/03 10:05:24
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N 1s : 400.178    1.241   168.0   23.8
N 1s : 401.479    1.241   66.6   9.4
N 1s : 402.654    1.241   47.1   6.7
N 1s : 407.246    1.241   425.1   60.1

 
Name : Energy  FWHM  Area  %

N 1s:12(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 286        Charge Neutraliser :On   Acquired On :22/10/03 10:05:24
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C 1s : 284.900    1.122   1469.5   52.8
C 1s : 285.907    1.122   255.3   9.2
C 1s : 286.808    1.122   527.0   18.9
C 1s : 288.015    1.122   157.8   5.7
C 1s : 289.078    1.122   374.9   13.5

 
Name : Energy  FWHM  Area  %

C 1s:13(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 120        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 250        Charge Neutraliser :On   Acquired On :22/10/03 10:05:24
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Au 4f : 84.570    0.654   308.7   57.2
Au 4f : 88.245    0.654   230.9   42.8

 
Name : Energy  FWHM  Area  %

Au 4f:14(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 400        Charge Neutraliser :On   Acquired On :22/10/03 10:05:24
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Name : Energy  FWHM  Area  %

Valence:15(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 300        Charge Neutraliser :On   Acquired On :22/10/03 10:05:24
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wide:10(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 80    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 1        Anode:Mono(Al (Mono))(150 W)   Step(meV): 1000.0
   Dwell Time(ms): 100        Charge Neutraliser :On   Acquired On :22/10/03 10:02:27



S5 sparked gold in nitrogen flow without magnetic field 



S5 sparked gold in nitrogen flow without magnetic field 

 

 

 

 S6 XPS of sparked gold in nitrogen flow without magnetic field 
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O 1s : 531.434    1.213   503.8   10.4
O 1s : 532.275    1.213   2940.3   60.4
O 1s : 533.236    1.213   1057.8   21.7
O 1s : 534.197    1.213   364.8   7.5

 
Name : Energy  FWHM  Area  %

O 1s:19(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 261        Charge Neutraliser :On   Acquired On :22/10/03 10:21:06
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N 1s : 399.996    1.382   165.0   44.3
N 1s : 407.127    1.382   207.3   55.7

 
Name : Energy  FWHM  Area  %

N 1s:20(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 286        Charge Neutraliser :On   Acquired On :22/10/03 10:21:06
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C 1s : 284.997    1.067   3546.6   70.8
C 1s : 286.161    1.067   375.5   7.5
C 1s : 286.949    1.161   461.8   9.2
C 1s : 288.310    1.161   222.8   4.4
C 1s : 289.116    1.161   404.3   8.1

 
Name : Energy  FWHM  Area  %

C 1s:21(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 120        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 250        Charge Neutraliser :On   Acquired On :22/10/03 10:21:06
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Au 4f : 84.483    0.654   5477.9   55.2
Au 4f : 88.154    0.685   4436.9   44.8

 
Name : Energy  FWHM  Area  %

Au 4f:22(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 400        Charge Neutraliser :On   Acquired On :22/10/03 10:21:06



0481216

Binding Energy (eV)

x101

0

10

20

30

40

50

In
te

ns
ity

(c
ps

)

 
Name : Energy  FWHM  Area  %

Valence:23(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 300        Charge Neutraliser :On   Acquired On :22/10/03 10:21:06
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wide:18(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 80    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 1        Anode:Mono(Al (Mono))(150 W)   Step(meV): 1000.0
   Dwell Time(ms): 100        Charge Neutraliser :On   Acquired On :22/10/03 10:18:10



S7 sparked gold in nitrogen flow with magnetic field 



S7 sparked gold in nitrogen flow with magnetic field 

 

 

 

 S8 XPS of sparked gold in nitrogen flow with magnetic field 
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O 1s : 531.287    1.283   558.1   9.4
O 1s : 532.180    1.283   3533.0   59.6
O 1s : 533.210    1.283   1540.1   26.0
O 1s : 534.394    1.283   294.3   5.0

 
Name : Energy  FWHM  Area  %

O 1s:27(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 261        Charge Neutraliser :On   Acquired On :22/10/03 10:36:42
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Name : Energy  FWHM  Area  %

N 1s:28(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 286        Charge Neutraliser :On   Acquired On :22/10/03 10:36:42
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C 1s : 285.010    1.236   3335.5   64.9
C 1s : 286.228    1.236   398.1   7.7
C 1s : 287.052    1.236   514.4   10.0
C 1s : 288.127    1.236   186.9   3.6
C 1s : 289.058    1.236   706.3   13.7

 
Name : Energy  FWHM  Area  %

C 1s:29(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 120        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 250        Charge Neutraliser :On   Acquired On :22/10/03 10:36:42
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Au 4f : 84.091    0.703   4022.7   55.6
Au 4f : 87.829    0.735   3213.4   44.4

 
Name : Energy  FWHM  Area  %

Au 4f:30(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 400        Charge Neutraliser :On   Acquired On :22/10/03 10:36:42
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Name : Energy  FWHM  Area  %

Valence:31(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 20    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 2        Anode:Mono(Al (Mono))(150 W)   Step(meV): 100.0 
   Dwell Time(ms): 300        Charge Neutraliser :On   Acquired On :22/10/03 10:36:42
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wide:26(3-10-2022)
   XPS     Spectrum    Lens Mode:Hybrid   Resolution:Pass energy 80    Iris(Aper):slot(Slot)

   Acqn. Time(s): 121        Sweeps: 1        Anode:Mono(Al (Mono))(150 W)   Step(meV): 1000.0
   Dwell Time(ms): 100        Charge Neutraliser :On   Acquired On :22/10/03 10:33:44
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