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I. ADDITIONAL DATA

The following figures show the full data set acquired from the optimization routine at various qubit resonance
frequencies.



opt: T1=15.6 +- 0.827 us —

20 2013 : 8.09 us (1.1e+0D2 %) 15 ———— opt<T,>=15.5us
= ™ 7 ——— opt max T1:17.9 us
E’:H 10 h 10 3.—1 10 ——reg <T>=7.65 us
= I [ reg max T.=13.8 us

regular 5 1
optimized
0 ] s
TTI=IS 8+ 1.42us
20 | opt: T1=15.1 +- 1.G8 us 1.4 ————opt<T >=15.1us
dif: 1.3 us (9.5 %) S\ 1?- — optmax T1:17 us
15 _E' 0.8 - reg <T1>:13.8 us
%2} 0.6 reg max T,=16.6 us

10

0.4 TN

reg: T1=14.6 +— 0. 1.4
20 gir;_tleélB:tifl;—lyg).g 1.2 opt <T1>:16.5 us
- - g 1 opt max T,=18 us
9/; 15 = 0.8 reg <T >=14.6 us
= v 0.6 reg max T,=16.5 us

0.4 “\w

opt <T,>=16.4 us

10

TT=147+=148 us
opt: T1=16.5 +— 1.17 us

20| dif: 1.76 us (12 %) s 1 opt max T,=18.2 us
@ = a7
9/; 15 — 0.8 ————reg <T,>=14.7 us
il wn 0.6 reg max T,=18 us
10 02

opt: T1=16.8 +- 0.8 ) 12 —  opt<T >=16.7 us
dif: 6.21 us (59 %) . i y 1 1
\ ' TPy i b o S ———optmax T,=18.8 us
i | 0.8 reg <T,>=10.5 us
L 0.6 reg max T,=12.9 us

04 = = T

1S, (V)

0 10 20 30 0 20 -10 -5 0 5 10 0 20 40 60 80
time (minutes) T1 (us) qubit readout delay time (us)
22 22 [teg: TI=15.1+- 0971 us 1.2
20 qubit frequency=5.89 GHz 20 fopt: T1=14.7 +- 0.827 us 1 opt <T >=14.7 us
1g | dif: ~0.422 us (-2.8)%) = < opt max T,=16.5 us
3 —_ 0.8 reg <T1>=15.1 us
- o~
[l (%28 0.6 reg max T1=l7.2 us
0.4 N‘_A
opt: T1=156 +- 0.7 12 opt<T>=156us
dif: 3.26 us (26 %) < 1 opt max T =17 us
—, 08 — reg<T>=123us
QN 0.6 ——— regmax T,;=14.5 us
0.4 H
opt: T1=152 +- 1.3 e 1.2 T opt<T=152us
dif: 2.38 us (19 %) < 1 ——— optmax T,=16.8 us
—, 0.8 ————reg <T >=12.8 us
» 06 reg max T,=16.1 us
0.4
opt; T1;14.l9 +- 0:8 12 - opt <T1>:14.9 us
dif: 2.2 us (17 %) < 1 opt max T,=17 us
—, 08 reg <T,>=12.7 us
QN 0.6 reg max T,=17.3 us
0.4
Teqr - ; 1.2
opt: T1=16.2 +— 1.0} 1 ———opt <T1>:16.2 us
20 |dif: 1.58 us (11 %) < opt max T =18.4 us
— 0.8 ————reg <T,>=14.6 us
15 ' 06 reg max T,=16.3 us
0.4
10 0.2
0 10 20 30 0 20 -10 -5 0 5 10 0 20 40 60 80
time (minutes) T1 (us) E-field (AO1, V) qubit readout delay time (us)

FIG. S1. Testing the optimization routine at various qubit frequencies (rows). Column 1: 73 time measured for 30 minutes
at zero E-field (red) and optimized E-field (blue). Column 2: Histograms of 77 during 30 minutes for optimized (blue) and
zero E-field (red). Column 3: Ti vs. applied E-field to find the optimum E-field (red circle). Data obtained in the second
pass is shown in red. Column 4: Examples of raw qubit decay curves showing a mean (< 71 >) and maximum (max) 7 time
acquired at optimized (blue) and zero (red) applied E-field.
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FIG. S2. Testing the optimization routine at various qubit frequencies (rows). Column 1: 73 time measured for 30 minutes
at zero E-field (red) and optimized E-field (blue). Column 2: Histograms of 77 during 30 minutes for optimized (blue) and
zero E-field (red). Column 3: Ti vs. applied E-field to find the optimum E-field (red circle). Data obtained in the second
pass is shown in red. Column 4: Examples of raw qubit decay curves showing a mean (< 71 >) and maximum (max) 7 time
acquired at optimized (blue) and zero (red) applied E-field.
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FIG. S3. Testing the optimization routine at various qubit frequencies (rows). Column 1: 73 time measured for 30 minutes
at zero E-field (red) and optimized E-field (blue). Column 2: Histograms of 77 during 30 minutes for optimized (blue) and
zero E-field (red). Column 3: Ti vs. applied E-field to find the optimum E-field (red circle). Data obtained in the second
pass is shown in red. Column 4: Examples of raw qubit decay curves showing a mean (< 7} >) and maximum (max) 7} time
acquired at optimized (blue) and zero (red) applied E-field.



reg: T1=11.1 +- 3.52 us

40 /=532 GHz 40 ropt: Ti=12.6 +—2.15us 0.9
dif: 1.44 us (13 %) 15 opt<T,>=12.5us
& > g 0.8 opt max T,=18.4 us
3 20 l - 20 2 10 — 0.7 reg <T,>=-1.76e+010 us
- ! Al ) .
L - 4 [ | n reg max T,=5.71e+011 us
regular 5 | ~ 06 1
optimized / ! 3
0 I_p 0 ‘ ‘ i S
reg: T1=12.3 +— 0.956 us
opt: TI=14.9 = 4.13 us 0.9
40 | dif: 2.57 us (21 %) : ——— opt<T,>=17.1us
= < 038 ——— opt max T,=2.38e+006 us
e = = -
E = —, 0.7 reg <T >=12.3 us
20 = n — regmax T,=14.6 us
= 0.6 1
D e e P
0 0.5
TI=135+=132us 1
opt: T1=14.7 +- 1.9 us 18 —opt <T1>:14.7 us
20| dif: 1.19 us (8.8 %) _. 16 < opt max T.=18.3 us
g 14 =, 08 T 135
15 = —, 0. ————reg <T,>=13.5 us
— 18 ‘J ﬂN reg max T,=15.7 us
10 81 ‘ 0.6
—T1=135+=1Q7 us
20| opt: T1=12.8 +- 1.98 us — opt<T>=12.7us
dif: ~0.668 us (=5 %) < 1 ——— optmax T,=16.3 us
15 —, —reg <T>=13.5us
U)N 0.8 reg max T,=16.3 us
10 - 1
0.6
opt: T1=16.8 +- 0.8 3 . — opt<T >=16.8us
if: 7.26 us (77 %) L 1 1 o1
g ——— optmax T,=18.8 us
- ————reg <T,>=9.48 us
N 0.8
[ reg max T,=11.5 us
0.6 e,
0 10 20 30 0 20 -10 -5 0 5 10 0 20 40 60 80
time (minutes) T1 (us) qubit readout delay time (us)
5 : 4 us .
qubit frequency=5.15 GHz opt: T1=17.1 +- 1.68 us 0.9 -
2 fif: 388 us (29 %) 20 opt <T,>=17.1us
& ™ S 0.8 opt max T,=21.2 us
= 15 = 15 — reg <T,>=14.8 us
-
- 10 L = QN 0.7 reg max T =187 us
sl 10 0.6 s .
24 [Tegr TI=14.8+=10.858 us 20
22 opt: T1=16.8 +- 1.13 us 1 ———— opt<T >=16.8 us
. 20 |/ dif: 2.06 us (14 %) & = ——— optmax T,=19.4 us
(%2} <
g 18 = 15 sl — reg<T >=14.8us
- 16 - 1 J 0.8 L
L — | n reg max T,=16.9 us
14 10f = !
12 I
! 0.6
5 ; 25 q
opt: T1=20.9 +- 1. 1 —opt<T>=21us
- dif: 0.926 us (4.6 ¥ 20 <  optmaxT,=24.7 us
= = =
:_. 15 < 0.8 ———reg <T > 2f) us
| (%) reg max T,=24.4 us
10f 06 s
25 ~Ti=157+=164 us 1.1
opt: T1=18.7 +- 0.937 us 20 ———— opt<T >=18.7 us
if: 2.94 us (19 %) . — 1 opt max T.=20.6 us
g 20 0 151 P 0.9 —0p ,=20.
B = | — Y — reg<T >=15.7us
A — E 1
= 15 = 10 n 0.8 reg max T,=19.5 us
0.7
5
qUpit fréquenc Z opt: TI=18.9 +- 1. 25 0.8
40 dif: 5.13 us (37 %) \ ———— opt<T >=18.9 us
P 20 < ——— optmax T, =22 us
=2 15 —, 06 ————reg <T >=3.02us
=
~ 20 QN —— reg max T,=1.48e+016 us
o 107 i 0.4 igpatriuot T .,
0 10 20 30 0 10 -10 -5 0 5 10 0 20 40 60 80
time (minutes) T1 (us) E-field (AO1, V) qubit readout delay time (us)

FIG. S4. Testing the optimization routine at various qubit frequencies (rows). Column 1: 73 time measured for 30 minutes
at zero E-field (red) and optimized E-field (blue). Column 2: Histograms of 77 during 30 minutes for optimized (blue) and
zero E-field (red). Column 3: Ti vs. applied E-field to find the optimum E-field (red circle). Data obtained in the second
pass is shown in red. Column 4: Examples of raw qubit decay curves showing a mean (< 71 >) and maximum (max) 7 time
acquired at optimized (blue) and zero (red) applied E-field.
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FIG. S5. Testing the optimization routine at various qubit frequencies (rows). Column 1: 73 time measured for 30 minutes
at zero E-field (red) and optimized E-field (blue). Column 2: Histograms of 77 during 30 minutes for optimized (blue) and
zero E-field (red). Column 3: Ti vs. applied E-field to find the optimum E-field (red circle). Data obtained in the second
pass is shown in red. Column 4: Examples of raw qubit decay curves showing a mean (< 7} >) and maximum (max) 7} time
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FIG. S6. Testing the optimization routine at various qubit frequencies (rows). Column 1: 73 time measured for 30 minutes
at zero E-field (red) and optimized E-field (blue). Column 2: Histograms of 77 during 30 minutes for optimized (blue) and
zero E-field (red). Column 3: Ti vs. applied E-field to find the optimum E-field (red circle). Data obtained in the second
pass is shown in red. Column 4: Examples of raw qubit decay curves showing a mean (< 7} >) and maximum (max) 7} time
acquired at optimized (blue) and zero (red) applied E-field.



