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APPENDIX 3: COUNT % 2 QUBIT <

N=15,a=7,t = 2: the QPU-oriented circuit on 6 qubits (generic-constant oracle)

inverse QFT (no final swap: read c0 as the MSB of y)
count

cl — H @ H .

CPhase
-pif2

(2 CNQT)

c0 — H T — H —

work ]
w3
controlled x4 mod 15 controlled x7 mod 15
w2
rotate 4 bits by 2 rotate by 3, then NOT all
1 = 2 Fredkins (16 CNOT) = 3 Fredkins + 4 CNOT (28)
W0 control: cl (a2 = 4) control: c0 (a1 =7)
w0 — X

logical two-qubit gates: 46 (generic-repeated applies x7 twice instead of x4: 86). Fredkin = CNOT - Toffoli(6 CNOT) - CNOT. Everything below CNOT is native-lowered later.

e count Z 2 qubit [C (RIS DHEREIZ 9), 55T 6
qubit
s FERIZ 4 L) EH>TWVLWADS TE 58S
o MEBEZ 2 DfE- B E. CDEERIE TEE DB
Tl &Ly




APPENDIX 4: 1&F ClElEghM=ZIC

IQM Garnet - generic-constant IQM Garnet - generic-repeated

14 SWAPs, 88 native 2q gates, 381 prx, depth 284 31 SWAPs, 179 native 2q gates, 761 prx, depth 580
® ®
R ® R ®
O ®
© ® ® ®
© © © ®
€ ® ® ? ® ©
@ @ ()
® ® ® @ ® O
O @
@ ® ® @ ® ®
@) @)

blue: count qubits (c1 controls x4, c0 controls x7), amber: work qubits w3..w0 (w0 is the LSB), grey ring: SWAP transit qubits.
Layout chosen by trying every assignment on compact neighbourhoods and keeping the smallest error budget.

e |IQM Garnet (NS EIDEIE). 7 — NIRRT
hicfEES Ul

o BNz qubit (FANBZTER — 2 qubit 77—k

46 — 88 f




APPENDIX 5: 3 D7 — N X

Two-qubit gate budget: logical circuit (device colour) + routing SWAPs (red, 3 gates each); hatched = generic-repeated

£
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Z 50
0-

IQM Garnet
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APPENDIX 6; st [o] & H EIE DT
CIRBDET

From the logical circuit to the emulator: what happens to the N = 15 circuit before it runs

1 logical

h, x, t, rz, cnot
46 / 86 two-qubit gates

2 place + route

compact neighbourhood search

greedy SWAP insertion

3 lower to native

prx /cz or prx/xx/rz
virtual-Z phase tracking

4 verbatim box

no transpilation by the SDK
validators: gates, qubits, couplers

5 LocalEmulator

braket_dm + calibration noise
exact + sampled distributions

Correctness is checked at every stage against the ideal joint distribution (TVD ~ 1e-15 on braket_sv); the emulator then adds only the calibration noise.
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» |[QM Emerald: 0.70 Xt 0.73 / IQM Garnet: 0.53
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APPENDIX 8 5% %

=5DEES

A one-number predictor: the summed calibration error budget of the routed circuit

0y ———— 4"+ t+— t————+———————— e exp(-budget)
0.8 - IQM Emerald
te generic-constant
c
-_8 0.0 - IQM Garnet
8 generic-constant
6 . M Emerald
= *+, generic-repeated
5 B AQT IBEX-Q1
‘n 0.4 - generic-constant
.. O IQM Garnet
------ generic-repeated
0.24 e
...... B 407 1BEX-Q1
generic-repeated,
0.0 1 1 1 1 1 1 1 1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

error budget = sum over gates of (1 - fidelity) + readout errors of the register
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APPENDIX 9: 3 (D178l & A EE

0

r D
T A T—bh2E FEI A EIE 1[5
IQM Emerald #B{=E 54 qubit 91 0.73 0.00160 USD
IQM Garnet #B{=E 20 qubit 388 0.54 0.00145 USD
AQTIBEXQ1 A A K~Zwv 712 qubit 46 0.39 0.02350 USD
_ Y

~N#E 2 qubit 77— b

o 2026-

D
ot%% A, ANFRD 0.56 [FETHH (2026-
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APPENDIX10: T= 7 L—HVFH
Oy =ayis

Joint distribution of the count register (rows) and work register (columns): ideal has 16 equal cells on the orbit, noise spreads them out

IQM Garnet - generic-constant IQM Garnet - generic-repeated
IQM Garnet - ideal (any device) TVD 0.344, signal 0.54, 88 2q gates TVD 0.492, signal 0.34, 179 2q gates
0 0 0
>
Q1A 14 14
©
>
=
3 24 2 2
o
0
0.06
31 31 31
T T — T T T —T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 9 10 11 12 13 14 15 9 10 11 12 13 14 15
0.05
IQM Emerald + generic-constant IQM Emerald + generic-repeated
IQM Emerald - ideal (any device) TVD 0.205, signal 0.73, 91 2q gates TVD 0.344, signal 0.54, 161 2q gates
0 0 0 0.04
>
>
14 1 1 =
: 2
£ F0.03 2
3 21 2 24 e
Q o
3 3 3
T T — T T T —T  0.02
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 9 10 11 12 13 14 15 9 10 11 12 13 14 1.5
AQT IBEX-Q1 ' generic-constant AQT IBEX-Q1 ' generic-repeated L 0.01
AQT IBEX-Q1 ' ideal (any device) TVD 0.457, signal 0.39, 46 2g gates TVD 0.620, signal 0.17, 86 2q gates '
0 0 0
>
ERS 1 1 0.00
©
>
o
=
3 24 2 2
o
v
3 3 3
— T T T T T T T T T T T T T
9 10 11 12 13 14 15 9 10 11 12 13 14 15 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
work value (orblt of 7:1,7, 4,13) work value (orblt of 7:1,7, 4, 13) work value (orbit of 7: 1, 7, 4, 13)
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APPENDIX 11: 321 T75%44F

p
TINA R IQM Garnet (B1=E. 20 qubit)
=17 2026-09-23
0] B N =15, [E7. count 2 +work 4 = 6 qubit

2 qubit 77— /3EE  88/284
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APPENDIX 4 (S B2 DK 7

JES

%05

1% I

HE, & TElEy o
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Pdevice ~ A Pideal - (1 T )‘) * PDuniform

o m: iE

o A
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ERZEF DOV AICESZEIE
o [ ZDNANWEEKICHDDESG
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APPENDIX 15: :BHINZEERDET)LLEE

B
P
£ )L (count 3 qubit) A[tHE work DIFEER
IZal—% 0.80 0.673
+ 8% T1/T2 (Ramsey T2, 20/ 40 ns) 0.254 0.461
+ 5t T1/T2 (Ramsey T2. 40/ 80 ns) 0.099 0.367
E 1 0.087 0.424
\_

FBIMAE T2 OiERE S RE LT — MEFE (1 qubit / 2 qubit)e 77—
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APPENDIX 16: 6 h¥ER 9 2

From one phase sample to the factors

continued fraction denominator q = 2

HEA 2 (385N BH. 5 = —1 (mod 6) TEH
N3
FADgcd S5 21 T6 3B% ERUIER
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