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1 Two-Mode Squeezed State (TMSS) Sources

This section provides a detailed description of the TMSS sources.

1.1 The pumping laser system

Layout of the laser systems used in this experiment is shown in Fig. S2A. The sys-

tem employs a mode-locked Ti:Sapphire oscillator (Coherent Mira 900) pumped by a

semiconductor laser (Coherent Verdi G) at 532 nm, which generates pulsed seed laser

with a repetition rate of 76 MHz and a central wavelength of 776 nm. Before entering

the ultra-fast amplifier (Coherent RegA 9000), the pulsed seed laser first goes through

a Stretcher/Compressor module to be expanded in time domain, so that the peak inten-

sity is low to avoid damage on the amplifying medium and minimize nonlinear distortion

of the pulse. For flexible wavelength control and precise dispersion compensation, the

seed laser is then directed into an external spectrum shaping subsystem, which consists

of transmission grating and lens for spectrum modification, as shown in Fig. S2B. In this

way, the central wavelength and linewidth of the seed laser can be adjusted by the position

and width of the slanted slit. Furthermore, we exploit a 140-element deformable mirror

to adaptively control the phase between different wavelength components, which com-

pensates high-order dispersion effectively. After spatial filtering, each wavelength is then

combined through another transmission grating. The modified seed laser is then fed into

the regenerative amplifier (RegA 9000), which is pumped by another Verdi G at 532 nm.

Based on the chirped pulse amplification technique, RegA 9000 boosts the single pulse

energy to micro-joule level and reduces the repetition rate to 250 kHz. In the final step,

the pulses exit the laser system after being compressed into ultra-short pulses with widths

of 200 fs.

To monitor the quality of the ultrafast laser pulses in real time, we adopt a method

called frequency-resolved optical gating (FROG). Compared to the auto-correlation method,

FROG enables us to directly read out intensity and phase information of the spectrum, pro-

viding a reference for dispersion compensation. In our experiment, we evaluate output of

the laser system with Swamp Optics GRENOUILLE 8-50-USB. The intensity and phase
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of the spectrum are shown in Fig. S3, indicating that pump beam of the TMSS sources is

centered at 776 nm, and the phase deviation is reduced to less than 0.002 rad in the range

from 770 nm to 780 nm by adjusting the dispersion compensation module.

1.2 Design of the periodically poled KTiOPO4 (PPKTP) crystal

We adopt a 4-mm PPKTP crystal with a poling function as shown in Fig. S4 (the blue

line). The design brings about two advantages. Firstly, near the center of the crystal where

the major PDC photon’s yield is contributed, the poling period perfectly satisfies phase

matching condition, corresponding to an maximum PDC yield. Secondly, as moving to

both ends of the crystal, the periodicity is modulated in a way that the PDC photon’s yield

rate follows a Gaussian function, dropping to 0 at both ends. The joint spectrum, which is

the Fourier transform of the Gaussian photon yield, is thus also Gaussian without sidelobes

(36). The red circles in Fig. S4 show the simulated amplitude of down-conversion beam

as an function of crystal length, which is consistent with an ideal Gauss error function (the

green line).

1.3 Experimental setup of the TMSS sources

In this work, 25 TMSS sources are required to arrive at the interferometer simultaneously.

Here, we adopt a compact optical layout as shown in Fig. S5. The pumping laser firstly

goes through a pair of cylinder lenses to reform the beam’s profile into a Gaussian shape.

The pumping laser is then separated into 13 paths with equal intensity by a series of po-

larization beam splitters and half-wave plates. Pumping laser in each path is initialized

to horizontal polarization before sent to the crystal for phase-matching. For 12 out of

the 13 paths, there are two crystals pumped in a cascading configuration. The laser is

tightly focused on the crystals with a beam waist of 60 µm. The generated 1552 nm down-

converted photons are then seperated from the 776 nm pumping laser with a dichroic

mirror (DM), which reflects 1552-nm photons and transmits 99% of the pump beam. The

down-converted photons and the remaining 1% of the pump beam are then collected by

single-mode fibers (CORNING SMF-28 Ultra). For optimal match from free-space to the
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single-mode fibers, 100-mm-f plano-convex lenses together with collimators (NA=0.25)

are utilized in each path. Before each collimator, 2-mm KTP crystal is placed with opti-

cal axis orthogonal to the PPKTP crystal to compensate temporal mismatch (∼ 190 µm)

between the horizontally polarized (H) and vertically polarized (V) photons due to bire-

fringence of the PPKTP crystal. All the collimators are attached to one linear translation

stage along the light propagation direction, which can be adjusted to ensure wave packages

of 25 TMSSs overlapped perfectly in the interferometer.

The refractive index of the PPKTP crystal changes with temperature, which accord-

ingly changes the phase-matching condition. As shown in Fig. S6, we adjust the temper-

ature of all the crystals into the degenerate point. In our setup, all the PPKTP crystals are

independently PID-controlled with thermoelectric cooler (TEC).

1.4 Measurement of the joint spectrum and spectral purity with
threshold detectors

We measure the joint spectrum by first converting the frequency information into temporal

information with a long dispersion fiber, and then using a time-to-digital converter (TDC)

to time tag the coincidence between the signal and idler photon. The obtained time tags

of the coincidence, relative to a∼250 kHz synchronization signal from the pumping laser,

thus yields information of the frequency of the signal and idler photon respectively after a

dispersion calculation. In Fig. S7 (Fig. 2C) we show the joint spectrum of the photon pair

after (before) 12-nm filtering, which corresponds to a spectral purity of 0.99 (0.98). We

also use a spectrometer to measure the spectrum for each polarization as shown in Fig. S8.

The spectral purity of the signal and idler photon is an important metric for multi-

photon interference. We use unheralded second-order correlation measurement (24) as a

quantitative measure of the purity of the TMSS source. Following Ref. (24), the purity of

the photon detected with ideal detectors is P = g(2)(0)−1. The experiment used threshold

single photon detectors which is not photon-number-resolving, so we need to correct the
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measured unheralded second order correlation. The spectral purity can be defined as (24)

P =
∑
i

λi
4 (1)

where λi is the mode distribution of the i-th mode, with
∑

i λ
2
i = 1. The photon-number-

resolving g(2)(0) measurement yields

g(2)(0) = 1 +

∑
i sinh4(ri)

(
∑

i sinh2(ri))2
(2)

Because tracing out one port of the TMSS yields a thermal state (34), one can rewrite (2)

in the form of

g(2)(0) = 1 +

∑
i n̄

2
i

(
∑

i n̄i)
2

(3)

where n̄i is the average photon number of the i-th mode with n̄i = sinh2(ri).

In this experiment, it is performed as a Hanbury Brown and Twiss (HBT) type mea-

surement of one port of the TMSS source. As our source is spectral-correlation-free, we

can model the state of one port of the TMSS as a mixing of the major mode with average

photon number n̄, and a minor mode with average photon number m̄, satisfying m̄� n̄.

ρ = ρth(n̄)⊗ ρth(m̄) (4)

The probability of causing a coincidence count at t = 0, by having the two modes as

inputs, can be calculated as

P (0, n̄, m̄) =
∞∑
n=0

∞∑
m=0

[
(1− 1

2m+n−1 )× 1

1 + n̄
(

1

1 + n̄
)n × 1

1 + m̄
(

m̄

1 + m̄
)m
]

− (1− 1

2−1
)

1

1 + n̄

1

1 + m̄

=
2(n̄2 + m̄2) + 2n̄m̄+ 3(n̄2m̄+ m̄2n̄) + n̄2m̄2

(1 + n̄)(2 + n̄)(1 + m̄)(2 + m̄)

(5)

The probability of causing a coincidence count at t = τ , with τ the laser pulse period and
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τ � τc the coherent time of the photon, can be calculated as

P (τ, n̄, m̄) =

[
∞∑
n=0

∞∑
m=0

(1− 1

2m+n
)× 1

1 + n̄
(

1

1 + n̄
)n × 1

1 + m̄
(

m̄

1 + m̄
)m

]2
=

(n̄m̄+ 2(n̄+ m̄))2

(2 + n̄)2(2 + m̄)2

(6)

The experimentally measured g(2)(0) is

g(2)(0) =
P (0, n̄, m̄)

P (τ, n̄, m̄)
(7)

To calculate spectral purity, we also measure the total average photon number in ex-

periment by using the relationship of a threshold detector triggered by a thermal state with

average photon number N̄

N̄ =
p

1− p
(8)

where p is the probability of the detector fires. In our case we have

N̄ ≈ n̄+ m̄. (9)

With (7), (8) and (9), we solve the average photon number of the major and minor

mode from the measured g(2)(0) and p
g(2)(0) =

P (0, n̄, m̄)

P (τ, n̄, m̄)
p

1− p
= n̄+ m̄

(10)

and finally, the purity

P =
n̄2 + m̄2

(n̄+ m̄)2
(11)

As an illustration we show in Fig. S9A a plot of the dependence of the measured

g(2)(0) on the firing probability of the threshold detectors, with fixed purity P = 0.95. We

also show in Fig. S9B a plot of a typical measured g(2)(0) result.
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2 100-Mode Large-Scale Linear Optical Network

This section provides detailed description of the 100-mode large-scale interferometer that

acts an unitary transformation on the input 25 TMSS sources.

2.1 Fabrication of the interferometer

The required 100-mode linear optical network should simultaneously combines phase sta-

bility, full connectivity, matrix randomness, perfect wavepacket overlap and high trans-

mission efficiency. The setup is shown in Fig. 2C in the main text, the optical network

consists of a five-layer triangular interferometer and a five-layer rectangular one. Every

rectangular (triangular) layer contains 10 (5) input modes, and the equivalent photonic

circuit is shown in Fig. S10. We first discuss the fabrication of the interferometer. The

working principle will be presented in the next subsection.

The rectangular interferometer is made of 10 trapezoid-shaped fused quartz plates with

a size of 50.91×30×4.24 mm3 (see Fig. S11A). Due to the short coherence length of the

TMSS source (∼ 88 µm) utilized in our experiment, a much more stringent requirement

on the fabrication precision is required, compared to the previous design (18, 38). After

each trapezoid was cut and finely polished, we measured the thickness of every plate using

a white light interferometry. The measured standard deviation of plate thickness is 98 nm,

which is three orders of magnitude smaller than the coherence length of TMSS sources.

Very similar process is done to the plates used for triangular interferometer, whose stan-

dard deviation is 198 nm, also much smaller than the coherence length of TMSS sources.

Next, the surfaces L2-L10 are optically coated with polarization-dependent beam-

splitting thin films with a designed splitting ration of Ts:Rs=35:65 for the s wave and

Tp:Rp=75:25 for the p wave. Because the refractive index of quartz is ∼1.45, the light

incident at 45 degree will be totally reflected by L1 and L11. Finally, the 10 trapezoids

are bond together one-by-one via intermolecular Van der Waals forces, and 20 outer sur-

faces for both inputs and outputs are antireflectively coated to improve the transmission

efficiency. Likewise, the triangular interferometer is fabricated with such a process, of

which L1-L4 are polarization-dependent beam-splitting coated, and two outer surfaces
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for input and output are antireflectively coated to improve the transmission efficiency

(see Fig. S11B). The size of the rectangular (triangular) one is 50.91×42.42×30 mm3

( 30×30×30 mm3), the whole optical network contains 300 beam splitters and 75 mirrors.

2.2 Working principle of the interferometer

The equivalent photonic circuit of our 3D interferometer is presented in Fig. S10. The

TMSS photons first propagate through the triangular interferometer and then the rectangu-

lar one. The injected photons in the same triangular layer can talk with each other. Next,

five rectangular layers are implemented to let photons in different triangular layer talk with

each other (see Fig. S10). Thus a fully-connected 50×50-mode matrix is generated.

We further add the polarization degree of freedom to realize a 100×100-mode unitary

matrix. There is no interference betweenH and V modes inside the 50-mode linear optical

network independently. The corresponding matrix can be written as

U spa
2m×2m =



H11 H12 · · · H1m 0 0 · · · 0

H21 H22 · · · H2m 0 0 · · · 0
...

... . . . ...
...

... . . . ...

Hm1 Hm2 · · · Hmm 0 0 · · · 0

0 0 · · · 0 V11 V12 · · · V1m

0 0 · · · 0 V21 V22 · · · V2m
...

... . . . ...
...

... . . . ...

0 0 · · · 0 Vm1 Vm2 · · · Vmm


(12)

where every elementAij = rije
−iφij . To make a fully-connected unitary matrix, we adopt a

half-wave plate and a polarized beam splitter (PBS) to every output port of the interferom-

eter as a tunable beam splitter. In this case, H- and V - polarized photons can interference

with each other on PBS, as shown in the Fig. S10. The transformation matrix of these 50
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PBSs can be written as

Upol
2m×2m =



p1H,1H 0 · · · 0 p1V,1H 0 · · · 0

0 p2H,2H · · · 0 0 p2V,2H · · · 0
...

... . . . ...
...

... . . . ...

0 0 · · · pmH,mV 0 0 · · · pmV,mH

p1H,1V 0 · · · 0 p1V,1V 0 · · · 0

0 p2H,2V · · · 0 0 p2V,2V · · · 0
...

... . . . ...
...

... . . . ...

0 0 · · · pmH,mV 0 0 · · · pmV,mV


(13)

at the same basis with the U spa
2m×2m. Therefore, the matrix Upol

2m×2mU
spa
2m×2m is the final

unitary transformation of the linear optical network. In this experiment, m value is 50, so

we finally have a 100×100 fully-connected unitary matrix.

2.3 Characterization of spatial and temporal overlap

The main function of the interferometer is to realize the perfect overlap of photon wave

packets both spatially and temporally. To this end, we have carefully polished the quartz

plates to ensure a high-level fabrication precision and a high-level parallelism between two

surfaces. Before putting into use, we test the final off-the-shelf interferometer to check if

it can work properly.

To calibrate the spatial overlap between any two modes, we use a Mach-Zehnder-type

interferometry by splitting a continue-wave laser with a linewidth of ∼ MHz into two

beams and then fed into two modes of the interferometer. By monitoring the visibility of

the fringe pattern at different output ports, the determined average spatial overlap is more

than 99.5%. This visibility is observed simultaneously with an average single-mode fiber

collection efficiency of more than 92% for all 100 modes. These two results indicate that

the spatial overlap of interferometer itself is perfect.

Next, we calibrate the temporal overlap inside the interferometer. The temporal over-

lap is essential in this experiment, since the coherence length of the TMSS source is only
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∼ 88µm. If there are some serious temporal mismatch in the interferometer, the quan-

tum interference would decrease and the GBS system would decay to a classical one. To

determine the temporal overlap, two inferometers are cascaded to form multiple Mach-

Zehnder-type interferometers. The path difference is also measured by while light inter-

ferometry. After passing through the first interferometer, only two beams are allowed to

inject the second interferometer while the other ports are blocked. By monitoring the in-

terference fringe pattern, we can know all path differences between any two of the ports.

The measured results of rectangular interferometer are listed in Fig. S12, which indicates

that the path differences between any two ports are well below 10 µm, and its standard

deviation is ∼ 2.6 µm. If we map path differences to the calculated Hong-Ou-Mandel

visibility curve of the TMSS source (see Fig. S13), the temporal mismatch caused by the

interferometer itself will make the visibility drop by 1% at most. The very similar results

are obtained from the triangular interferometer at a same precision lever. Therefore, we

conclude that the interferometer used in this experiment will make traveling photons have

a near-perfect temporal and spatial overlap.

2.4 Experimental setup of the linear optical network system

Since the GBS is sensitive not only to the phase inside the interferometer but also to the

phase before the interferometer, we place it on a optical stage as stable as possible. To

minimize any drift caused by temperature wandering, all optical elements including four

interferometers (a triangular one and a rectangular one, and the other two is for active

phase lock), one PBS, one mirror and one dichromatic mirror (light at 1552 nm pass while

light at 776 nm reflected), are all adhered to a ultra-low-expansion quartz plate with a size

of 200×200×40 mm3 (see Fig. 2C in the main text and Fig. S14).

Another challenge is the alignment of the light beam and efficiently collect photons

into single-mode fibers. There are 25 independent input ports and 100 output ports, re-

sulting 2500 beam alignment. To mount the entire device with a large number of optical

elements on a limited optical table, We have to miniaturize each device as compact as pos-

sible. A schematic diagram of the device is in Fig. S14A to show the arrangement of all

optical elements. A photograph of our interferometer system is shown in Fig. S14B. There
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are 25 input modes (shown in red box) and 100 surrounding output modes (shown in blue

box). Because the distance between two adjacent optical beams is 6 mm, mini-mirrors

with size of 6 × 6 × 6 mm3 are carefully bonded on many different stages to separate all

beams to 100 surrounding collimators. Such an architecture can ensure the distances from

all 100 output collimators to 25 input collimators are almost same, a necessary condition

for high collection efficiency.

2.5 Matrix elements measurement

All amplitude elements are determined by counting thermal-state photons at the end of the

single-mode fiber. It’s experimentally convenient, since tracing one mode of the TMSS

will lead to a leaving thermal state. Experimentally, we can put a polarizer in front of the

interferometer to let H-polarized mode of TMSS pass through the linear optical network

while filtering the V -polarized photons, and then detect them using 100 superconducting

single-photon detectors. We can easily get the click counts (ci1, ci2, · · · , ci100) for the i-th

input port after a certain accumulating time. However, a thermal state contains uncertain

number of photons while we use single-photon detectors to do threshold detection, we

need to correct the mean photon number of every port. For a thermal state, the probability

of zero-photon case is

P (0) =
1

n̄+ 1
,

where n̄ is the mean photon number. Therefore, the probability for threshold detection is

Pthres = 1− P (0) =
n̄

n̄+ 1
,

thereby the mean photon number should be

n̄ =
Pthres

1− Pthres

.

The final determined amplitude for the i-th raw is proportional to

(
ci1/C

1− ci1/C
,

ci2/C

1− ci2/C
, · · · , ci100/C

1− ci100/C
),
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where C is the number of pulses during the measurement. All amplitude elements are

shown in Fig. 2E in the main text.

All phase elements are determined by a narrow-band continue-wave laser (37). Before

sending it into the optical network, we spilt it into two beams. One of them is a reference

beam, while the other beam pass through two acoustic optical modulators (AOM) to have

a 5 Hz frequency difference with respect to the reference beam. Next, two beams are

injected into two input ports of interferometer. At the output port, a clear beat pattern will

be observed. By comparing the phase with respect to the reference port, all phase elements

can be determined, which are shown in Fig. 2F in the main text. The reconstructed matrix

elements of the 100-mode interferometer are demonstrated in Table. S2 and Table. S3.

2.6 Unitary test and randomness of reconstructed matrix

To demonstrate the correctness of the reconstructed matrix elements, a unitary test UU †

is applied to it. If the measured elements are consistent (both the amplitudes and phases)

with each other, the value UU † must be very close to identity. Fig. S15A (S15B) shows

the real (imaginary) part of the unitary test, the average value of all 4900 non-diagonal

elements is as small as 0.012 (0.012), thus confirming the high degree of unitarity of the

reconstructed matrix.

A necessary condition for the hardness of the GBS is that the unitary matrix should

be Haar-random. To this aim, we generate 1000 random unitary matrices according to

Haar measure, and then compare the statistical results of both the amplitude and phase

elements. Theoretically, the distribution of the amplitude element of Haar unitaries obeys

a distribution of 2(m − 1)(1 − r2)m−2r (not normalized), where m is the ports number

of the interferometer, and r represent the amplitude. The distribution of phase is simply a

uniform distribution. The statistical frequency of simulated (green bars) and experimental

(red bars) amplitude and phase are shown in Fig. S16A and Fig. S16B, respectively. The

amplitude shows a slight misalignment between experimental and theoretical distribution,

with an overlap of ∼80%. The phase distribution shows almost an excellent overlap with

the theoretical prediction.
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3 Phase Locking System

This section shows detailed information on the phase-locking technique, since the GBS

replies on coherent superposition of photon number.

3.1 The optical design for phase locking

In our laboratory, the temperature and humidity are controlled by an air conditioning sys-

tem (Vertiv Corp. Solution) in guaranteed long-term precisions of 23±0.3 ◦C and ±1.5%,

respectively. The actual temperature fluctuation is measured to be ±0.05 ◦C in one hours,

while our measurement time is within 10 minutes. Experimentally, the drift of relative

phases between the input modes can be caused by several practical noises and distur-

bances such like the temperature fluctuation, mechanical vibration, sound wave and so on.

To stabilize the relative phase between different paths, we have developed technologies for

active phase locking and passive phase stabilization.

The active phase locking is used to lock the relative phases from the first beamsplitter

before PPKTP to the dichromatic mirror (DM) just in front of the interferometer. As shown

in Fig. 2A in the main text, a pump laser beam is used as a reference for all the squeezed

states. We take advantage of the collinearity of the PDC, that is, the pump laser shares

the same propagation path as the TMSSs—both in free space and optical fibers—before

entering the interferometer. After propagating through a ∼2-m free space and a 20-m

optical fiber, a ∼10 µW 776-nm laser is separated by a DM, which are then combined

on a beam splitter with a reference laser pulse. A balanced detection scheme which is

insensitive to the laser power fluctuation, is used to read out the phase information (see

more details in the next subsection).

The operating principle of active locking is shown in Fig. 2A in the main text. We

lock all the phases of 25 TMSSs on a reference beam by interfering the collinear 776 nm

lasers with the reference laser. Note that the coherence length of laser pulse is less than 90

µm. We have designed an optical circuit to separate one reference path into 25 different

paths. The phase-locking optical circuit consists of a trapezoid piece and a rectangle piece

as shown in Fig. S18, which is optically matched with our 1552-nm interferometer. In the
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trapezoid piece, an input pulse is separated into 5 paths. In the same vertical plane after

it, the pulses will successively accumulate a delay of τ due to the 6-mm optical length

in air. As for the rectangle piece, the pulses from a to e will successively accumulate a

delay of nτ due to the 6 mm optical length in SiO2, where n is the refractive index of

SiO2. By combining these two pieces, one input pulse could be separated into 25 paths

with different time delays which match with our rectangle and triangular interferometers

for 1552-nm light. To further finely compensate the time delays, we insert many 5×5 mm

optical glasses (K9) with thickness from 100 µm to 600 µm (the thickness step is 50 µm)

before entering the PBS, which guarantees high interference visibility for the convenience

of phase readout.

The passive phase stabilization is employed to minimize the phase fluctuation between

DM and the interferometer, while the phase inside the 3D interferometer has been demon-

strated intrinsically stable (18, 38). The passive phase stabilization mounting system is

shown in Fig. S17. To attenuate the mechanical vibration, first, we isolate all possi-

ble vibrations from the optical table by a honeycomb isolation plate. Second, all four

interferometers, a DM and a mirror on the top of the interferometer, are bonded on an

ultra-low-expansion (ULE) plate with UV-curing adhesive. The temperature of ULE plate

is further controlled by a water-cooling circulator with a deviation of±0.02 ◦C. Third, All

the optical elements on ULE plate are made by SiO2 which has low coefficient of thermal

expansion. Fourth, the entire optical layout is then isolated within an acrylic box to reduce

the air flow.

3.2 The details of phase measurement and feedback

The phases of all paths are locked to the reference path. As shown in Fig.2C in the main

text, the 776 nm laser beams and the reference laser beams are combined at the PBS,

and then collected into 780HP single mode fibers. Because the collimators are optimized

at 1552 nm, about 500 nW laser are couples into single-mode fiber. In order to obtain

stronger signals, we employ avalanche photo diode (APD) and set the reverse bias close

to the breakdown voltage. The intensity of laser from reference path and input modes are

usually different, which result in a detected signal with low interference visibility. In our
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experiment, we evade this problem by exploiting balanced detection scheme. As shown

in Fig. 2A in the main text, we divide the collected light into two paths and send them

into two APD detectors with a fiber PBS. Before the PBS, a polarization controller is

used to adjust the laser power at two detectors. The differential photo current from the

two APDs is amplified by a transimpedance amplifier. Another issue is that the response

of the optoelectronic module will change over time. For examples, the fluctuation of

the reverse bias of APDs leads to a fluctuation of signal. To make sure that we have

locked the phases at a stabilized point, a heterodyne phase-locking scheme is employed.

The frequency of reference laser is blue shifted by 125 kHz, which results in a phase

difference of 180◦ between two adjacent pulses. Then if we keep the phase difference of

the adjacent pulse pair stable, the relative phase will be locked to a fixed point. The signal

from transimpedance amplifier is measured by an ADC chip, and then we use a STM32

microcomputer to calculate the feedback signal.

To modulate the phases of each path, we wind 5-meter-length optical fiber around

a piezoelectric (PZT) ceramic cylinder which has a sensitivity of 1.5 rad/V, a response

frequency of 18.3 kHz and a dynamical range of 300 rad. The diameter of PZT is selected

to 6 cm to avoid photon loss in the optical fiber. In order to find the resonance frequency

of the PZT, we apply alternating current to the piezoelectric ceramics and measure the

currents at different frequencies under the same voltage. The measured result is plotted in

Fig. S19. The current increases linearly with the frequency when the frequency is below

15 kHz. The capacitance value of piezoelectric ceramics of C = 26 pF can be calculated

by formula I = 2πfCU . The current curve has a peak at 18.3 kHz and the FWHM of

this peak is 0.3 kHz, which means that PZT has a resonance frequency of 18.3 kHz with a

quality factor of 60.

The response of our phase modulator is measured of 1.5 rad/V. To ensure that the phase

lock will not be lost during data measurement, we need a phase modulation range of 300

rad. The PID feedback signal with a voltage range of 5 V is amplified to 100 V by a non-

inverting amplifier and an inverting amplifier. We apply them to the inside and outside of

piezoelectric ceramics to finally achieve a 200-V modulation range.
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3.3 Quantifying the phase stability

For the active phase locking, we first measure the phase stability of the 776-nm laser.

These phases can be read out from the active feedback module directly. We only record

the standard deviation of the input phase signal which is used for PID feedback. The

measured phase with active PID control within 3.5 hours is plotted in the upper panel of

Fig. 2B in the main text, the standard deviation of 776 nm laser is 0.04 rad (∼5 nm).

For the passive phase stabilization, we use a 1550-nm laser to measure the phase drift

by a standard Mach-Zehnder configuration. By monitoring the output laser power, we can

extract the relative phase between two paths. One typical example is shown in the bottom

panel of Fig. 2B in the main text with a 3.5-hour measurement. The standard deviation of

the passive locking part is λ/180.

Finally, we measure the phase stability of the whole system. A 1550-nm broadband

white light which shares the same path with PDC photons is injected into the device, and

then passes through the nonlinear crystals, optical fiber, interferometer, finally detected

at the end of the fiber. For this measurement, we block 23 out of all 25 paths forming

a standard Mach-Zehnder configuration to monitor the interference pattern at the output

of interferometer by a spectrometer. The relative phase extracted from the interference

pattern has the same stability with the phase of input TMSSs. To quantify the overall phase

stability, we divide the measured phase into low-frequency and high-frequency regimes

with a cutoff frequency of 0.01 Hz. The low-frequency drift is λ/63 within 1 hour and the

standard deviation of high-frequency noise is λ/350.

4 Single-Photon Detection System

This section provides detailed description of the single-photon detection system for the

experiment, which is composed of 100 channels of single-photon detectors, TDC and

customized coincidence analyzer.
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4.1 The single photon detectors

We use 7 sets of superconducting nano-wire single-photon detector (SNSPD) system with

a total of 100 channels. The SNSPD devices are developed by the Shanghai Institute of

Microsystems and Information Technology (39), and Quantum Opus, LLC. The devices

work at ∼2 K in compact cryostats, with a dark count rate of ∼100 s−1. The dead time

of all detectors are less than 50 ns, much shorter than the pulse peirod of the pumpling

laser ∼4 µs, indicating the recorded coincidence is little affected by preceding counts.

The efficiencies of the 100 channels at 1552 nm, including fiber coupling loss, range from

73% to 92% with an average of 81%. Each channel is characterized and the data is listed

in Table S1. In Fig. S20 we plot the ECDF of the 100 channels’ efficiency.

4.2 TDC and coincidence analyzer

Once a photon triggers a count in our single-photon detector, the device outputs an elec-

trical pulse signal which is fed into the coincidence analyzer. Our coincidence analyzer

are composed of 13 8-channel FPGA boards for signal recognizing, shaping and delay

tuning, and a coded central board for coincidence analyzing. For coincidence analysis, we

first compensate all time delays and align all 100 channels’ signals for coincidence detec-

tion. The time delay origins from two aspects: the optical path delay from the output of

the interferometer to the detector, and the electrical signal delay from the detector to the

coincidence analyzer. The coincidence data are streamed in real-time to a PC for further

analyzing. We note that although the pulse period of our master pumping laser (∼4µs) is

much longer than the dead time of the detectors, there can be weak leaking of the seed

laser (pulse period ∼13ns) into the setup which would cause unwanted wrong counts. To

avoid this error, the coincidence analyzer mark all such events with special tags, and these

events are abandoned during further analysis of the data.
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5 Experimental setup

In the last four sections, we have separately described four key parts in this experiment:

squeezed light sources, 100-mode interferometer, phase locking system, and single-photon

detectors. Here, we further give an overview of the whole experimental system.

A schematic diagram of our GBS experimental setup is shown in Fig. S21. First, a

transform-limited pulse laser with a central wavelength of 776 nm and a repetition rate of

250 kHz is equally separated into 13 paths to pump 25 PPKTP crystals. Limited by the

excitation power, two PPKTPs are cascaded and pumped with a same laser beam but with

a slight cost of efficiency and indistinguishability of the second crystal. Each generated

squeezed light is collected into a single-mode fiber, while most of the pump laser are

filtered but leaving ∼10- µW laser collected into the fiber for active phase locking. Note

that this part laser is separated from the 1552-nm squeezed light by a dichromatic mirror

in the front of the interferometer. To stabilize the phases of all 25 squeezed light sources, a

5-m fiber is winded around a piezoelectric cylinder which can stretch the length of the fiber

to compensate the phase drift in real time. The real-time phase information is extracted

from each interference pattern between a locking laser and a reference laser. To circumvent

the laser intensity jitter and the response fluctuation of the APDs, balanced detection and

heterodyne phase-locking schemes are employed, respectively. Then, 25 phase-locked

TMSS lights are injected into a 100-mode linear optical network. Finally, the output state

is detected by 100 superconducting nanowire single-photon detectors.

6 The sampling matrix

Gaussian state in the experiment is described by a two-mode squeezing operator acting on

a vacuum state, which can be characterized by its covariance matrix as

Vσ = STMVvacS
†
TM (14)
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where Vvac = 1
2
I is the covariance matrix of vacuum state, and

STM =


⊕ cosh rk 0 0 ⊕ sinh rk

0 ⊕ cosh rke
iφk ⊕ sinh rke

iφk 0

0 ⊕ sinh rk ⊕ cosh rk 0

⊕ sinh rke
−iφk 0 0 ⊕ cosh rke

−iφk

 (15)

The covaraince matrix of Gaussian state before and after an unitary interferometer can be

related by

σout =

[
U 0

0 U∗

]
σin

[
U † 0

0 UT

]
(16)

When there is non-unity transmission and mode mismatch, which is the experimental case,

the sampling is performed on a subspace. Therefore, we rewrite the unitary matrix to

include these effects:

U =

[
T P

Q R

]
(17)

where T is the transform matrix between input mode and modes in the detectable subspace,

while P,Q,R are the coupling between input modes with the leaked modes. Besides, we

have

TT † + PP † = I (18)

from the fact that UU † = I .

As the input modes corresponding to the leaked modes are in vacuum state, the output
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state is

σout =


T P 0 0

Q R 0 0

0 0 T ∗ P ∗

0 0 Q∗ R∗



σ11 0 σ12 0

0 I/2 0 0

σ21 0 σ22 0

0 0 0 I/2



T † Q† 0 0

P † R† 0 0

0 0 T T QT

0 0 P T RT



=


Tσ11T

† + PP †/2 Tσ11Q
† + PR†/2 Tσ12T

T Tσ12Q
T

Qσ11T
† +RP †/2 Qσ11Q

† +RR†/2 Qσ12T
T Qσ12Q

T

T ∗σ21T
† T ∗σ21Q

† T ∗σ22T
T + P ∗P T/2 T ∗σ22Q

T + P ∗RT/2

Q∗σ21T
† Q∗σ21Q

† Q∗σ22T
T +R∗P T/2 Q∗σ22Q

T +R∗RT/2


(19)

Tracing out the leaked modes, we have the covariance matrix of detectable modes

σ′out =

[
Tσ11T

† + PP †/2 Tσ12T
T

T ∗σ21T
† T ∗σ22T

T + P ∗P T/2

]

=
1

2

(
I −

[
T 0

0 T ∗

][
T † 0

0 T T

])
+

[
T 0

0 T ∗

]
σ′in

[
T † 0

0 T T

] (20)

Based on the obtained covariance matrix at the output modes, following (11) the sampling

matrix is

O =

[
0 I

I 0

] (
I − (I/2 + σ′out)

−1) (21)

With threshold detectors the sampling distribution of non-collision events S = {si} is

Pthreshold(S) =

Tor

[
0 I

I 0

]
Osub√

|I/2 + σ′out|
(22)
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where Osub is constructed by rows S, (S + m) and columns S, (S + m) of the 2m × 2m

dimensional sampling matrix O (12). The function Tor is defined as

Tor(A) =
∑

Z∈P ({1,2,...,n})

(−1)n−|Z|√
det(I − AZ)

(23)

for any matrix A ∈ C2n×2n, where P ({1, 2, ..., n}) is the set of all subsets of {1, 2, ..., n}.

7 Extracting the Phases of All TMSSs

In standard boson sampling, the relative phase between different modes does not affect the

final photon distribution. However, the drift of the relative phase between different modes

will totally destroy GBS, since it relies on the coherent superposition of all input squeezed

states. Therefore, in our experiment, we actively lock the phases of all 25 input TMSS to

a reference laser beam. Note that the phase drift of the reference laser beam doesn’t affect

the experiment because it is a global phase factor for the system.

A squeezing source can be described by ξk = rke
iφk , where the amplitude rk depicts

amount of squeezing and the phase φk indicate the relative phase of the beam. The rk can

be obtained by measuring its intensity, i.e., count rate from photon detectors. However, the

measurement of φk is more difficult. Here, we develop an experimentally feasible method

through a set of small-scale GBS experiments. The running steps are as follows.

To determine the relative phases among the 25 sources, we use three sources as inputs

in each run to get final 2-photon distribution. We can extract phases of the input SMSSs

by fitting the final distribution since it is a function of Torontonian which is related to the

phases of the input states. Specially, in this experiment, we select source 13 and 21 which

are labeled as ξ13 = r13e
iφ13 and ξ21 = r21e

iφ21 respectively as two fixed inputs, and the

third input is chosen from the remaining 23 sources (ξk = rke
iφk). We set the phase of

one of the source (13 and 21) to zero and measure the relative phases of other sources.

With the measured rk and transformation matrix of interferometer, in principle, the final

distribution pk uniquely depends on φ21 − φ13 and φk − φ13. Therefore, we can use a

two-dimensional fitting to extract the values of φ21 − φ13 and φk − φ13 by scanning them
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in the range of [0, 2π]. The relative phase can be obtained when it allows a minimal total

variation distance Dk = (1/2)
∑

i |pexp,k,i − pcal,k,i|. A typical two-photon total variation

distance is plotted in Fig. S22 which shows evident peak and valley.

We use this method to calibrate the relative phases of the all 23 squeezing sources,

the result is shown in Fig. S23. The extracted relative phases between sources 13 and 21

throughout all 23 measurements remain stable with a mean of 1.18 and standard deviation

of 0.06, which sufficiently demonstrate the correctness of our method.

As a comparison experiment, we perform the same small-scale GBS without phase

locking and letting the phase free running. The fitting results is plotted in Fig. S24 which

clearly shows that the relative phase fluctuates as function of the time if without active

control.

8 Experimental validation of GBS

Here we present detailed description of developed methods to give sufficient evidences to

show that the output samples are correctly drawn from the true quantum GBS machine

rather than other classically simulable models.

8.1 Comparison of photon distribution with possible hypotheses

By the nature of TMSS, the output photon number of GBS is uncertain and shows a

Poisson-like distribution, as shown in Fig. 3C and 3E (red dot) in the main text. This

distribution results from intrinsic quantum interference of 25 all TMSSs. With classical

light input, however, the detected photon number may be totally different since there is no

(or much less) interference among input states. This inspires us to explore the output pho-

ton distribution with different input states, thereby revealing the quantum nature of GBS

and naturally exclude classical mockups.

There are several plausible models with classical input should be focused on. The first

one is the thermal distribution—caused by the excessive loss in the system. The second one

is the distinguishable SMSS distribution—resulting from the spatial or temporal mismatch
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of the input photons. Note that the sampling with classical input can be efficiently solved

by conventional computers.

We first consider sampling from an 2K-mode input thermal state ρ = ⊗2K
i=1ρ

th
i . We

choose the i,K + i thermal state with the mean photon number n̄i = n̄K+i = sinh2 ri

, which is equal to the mean photon number of one mode of the i-th TMSSs. The ther-

mal state can be regarded as a Gaussian statistical mixture of the coherent state ρ̂thi =∫
P th
i (α)|α〉〈α|d2α according to the Glauber-Sudarshan P function, where P th

i (α) is:

P th
i (α) =

1

π〈n̄i〉
exp

(
−|α|2/〈n̄i〉

)
Now we show how to efficiently sampling from GBS with thermal input (40). First choos-

ing a random set as input coherent states with amplitudes {αi}2Ki=1 from the probability

distributions {P th
i (α)}2Ki=1. When the multimode coherent state {αi}2Ki=1 passes through the

linear optical network U , the output is a new multimode coherent state, and the amplitude

of the j-th mode is

βj =
∑
i

αiUij.

Considering the threshold detection, the probability to have a photon click at output port

j-th is

1− pj(0) = 1− e−|βj |2 ,

thereby, we can generate many samples efficiently. The simulated photon distribution is

presented in Fig. 4E (blue dots).

Another model we want to test is distinguishable SMSS states. The input state is

ρ = ⊗i|ri〉〈ri|. Since distinguishable squeezed states do not interfere with each other, we

just sampling from i-th SMSS to generate an output si = (xi1, xi2, ..., xim) independently,

then the classical mixture s =
∑

i si is a sample of GBS with all SMSSs input together.

Sampling from GBS with one distinguishable input SMSS state |ri〉〈ri| can be effieciently

done as follow: First expand state at Fock-state basis,

|ri〉 =
1√

cosh ri

∞∑
n=0

√
(2n)!

2nn!
tanh rni |2n〉 =

∞∑
n=0

cn|2n〉
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then random choose a photon number 2n from probability distribution {|cn|2}, finally sam-

ple from GBS with Fock-state |2n〉 input, all the steps above can be efficiently simulated

by classical computers.

8.2 Sample density distribution and heavy output generation ration
test

In the sparse regime of Gaussian boson sampling, the frequency/probability distribution

cannot be efficiently reconstructed by the experimental samples due to the exponential

size of sample space. Here, we develop intuitive visualization and computation-friendly

statistical tools to tame the validation of sparse sampling. We start to describe the method

to visualize the experimental sample density distribution (see Fig. 3H, gray line). It allows

us to directly judge the samples are non-uniform and also allows us to reconstruct the

approximate probability distribution of the samples.

The basic process includes two steps. (1) Generating large-N uniform random sam-

ples, computing their probabilities, and sorting the probabilities. In this step, we obtain a

reference curve of the theoretical probabilities by plotting the sorted probabilities of ran-

dom samples. (2) Computing the probabilities of experimental samples, comparing the

probabilities to the reference curve, and putting marking points on the curve with the same

probability values. We can further insert vertical lines from the marking points to the x

axis to enhance the visual effect. In this step, we obtain the density distribution of sparse

experimental samples.

From the sample density distribution (see Fig. 3H), we can directly see the experi-

mental samples more likely to shot the curve at the regime of heavy probabilities. It is an

intuitive signal of non-uniform distribution. This observation further inspires us to design

a heavy output generation (HOG) ratio test to distinguish the experimental samples from

other mock-up samples. When bosons go through a random network, the output patterns

with heavy probabilities are due to the constructive quantum interference of the possible

paths. It is hard for a classical mockup sampler to identify the right patterns of constructive

interference, therefore, a mockup sampler will not likely generate samples at the output

patterns with heavy probabilities. Given N experimental samples and N mockup samples,
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we calculate the likelihood of these samples coming from the ideal theoretical distribution,

as Prideal(Samplesexp) and Prideal(Samplesmockup), respectively. We use the likelihood ra-

tio rHOG as the indicator to account the heavy output generation:

rHOG =
Prideal(Samplesexp)

Prideal(Samplesexp) + Prideal(Samplesmockup)
.

By increasing the number of samples, if the likelihood ratio approaches 1, the experimental

samples have an overwhelmingly possibility coming from the ideal distribution over the

mockup samples. Our experimental HOG analyses for photon clicks from 34 to 38 on

Sunway TaihuLight is shown in Fig. 3G in the main text, and the other results 26 to 33 for

photon clicks from 26 to 33 is shown in Fig. S26.

A traditional statistical test in the previous experiments is the Bayesian test. It is used to

argue the experimental samples are more likely generated from ideal distribution than the

mockup distribution. With 1:1 prior probabilities of the two distributions, the confidence

of experimental samples from the ideal distribution is

cBayesian =
Prideal(Samplesexp)

Prideal(Samplesexp) + Prmockup(Samplesexp)
.

Although the two formulas are similar, there are several advantages of the HOG ratio test

comparing to the Bayesian: (1) HOG ratio test has an intuitive physical meaning for the

constructive quantum interference. (2) HOG ratio test only requires the mockup sampler

to generate samples, so the mockup sampler does not need to have the ability to model

the generating probabilities. (3) HOG is computation-friendly. HOG only involves the

probabilities of one distribution, so the calculation of relative probabilities between sam-

ples is enough to accomplish the test, while the Bayesian needs to calculate the absolute

probabilities of the two distributions.
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9 Benchmarking GBS with Sunway TaihuLight supercom-
puter

We design and implement a high-precision and high-performance classical algorithm on

the state-of-the-art supercomputer, Sunway TaihuLight, to establish the quantum compu-

tational supremacy frontier of Gaussian boson sampling. The Sunway Taihulight system

has 40960 computing nodes, where each node has four core groups with total 3 TFLOPS

performance. The whole system has a peak performance of 125 PFLOPS.

The task is to calculate the Torontonian function. The matrix function is defined as

Tor(A) =
∑
Z∈PN

(−1)N−|Z|
1√

|det (I − AZ)|
,

whereA is a 2N×2N input matrix, AZ is a submatrix by selecting the k-th and (N+k)-th

row and column of matrix A with k ∈ Z, and PN is the power set of {1, 2, ..., N}. There

are 2N terms in the summation and the computational complexity is O(N32N).

To scale the simulation to N > 50, we use 256-bit precision in the calculation based

on an architecture-specific instruction set and we use an advanced partition for massive

parallel to optimize the cache-level storage and the loading balance. We implement the

highest sustained performance of 2.78 PFLOPS. The execution time forN = 50 is 170891

seconds (about 2 days).
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Supplementary Figure S1 | An overview of our GBS implementation. The GBS device
is realized by sending 50 single-mode squeezed states (SMSSs) into a 100-mode interfer-
ometer, and then sampling from the output distribution using 100 single-photon detectors.
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Supplementary Figure S2 | The pump laser system in our experiment. a, schematic of
the connection between the subsystems, we use two Verdi laser to respectively pump the
mode-locked Ti:Sapphire oscillator (Mira 900) and the femtosecond Ti:Sapphire amplifier
(RegA 9000). External spectrum shaping and Expander/compressor optical layouts are
designed to improve the quality of output pulse. b, optical setup for spectrum shaping.
We use two near-infrared grating to diffract and combine the seed laser beam and adaptive
deformable mirrors to modulate the beam. The slit is inserted to cut down the sideband
which make the laser share a symmetrical spectral intensity distribution. Optical 4f-system
is used for collimated light beam.
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Supplementary Figure S3 | The reconstruction spectral intensity and phase of pump
laser. a, the spectral intensity distribution of pump laser therein red Gaussian curve is fitted
to guide the eyes. b, the spectral phase of pump laser reconstructed from the measurement
of FROG.
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Supplementary Figure S4 | Design of the PPKTP crystals. The blue line shows the
poling function along the crystal used in this experiment, resulting in the normalized field
amplitude shown as red circles, which is consistent with an ideal Gauss error function (the
green line).
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Supplementary Figure S5 | Optical setup of our squeezing sources. We use an array of beam splitters to averagely separate the pump laser
beam. Then, the laser beams are guided to pump each sources which are installed in an array of temperature-controlled box of TEC. After each
source, we use a dichroic mirror to reflect the down-conversion squeezing photons and couple them into a single-mode fiber. The details of source
are shown in the main text. PBS: polarizing beam splitter, DM: dichroic mirror, PPKTP: periodically poled KTP crystals.
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Supplementary Figure S6 | The photon pair’s wavelength dependence on the tempera-
ture of the PPKTP crystal, indicating a good approximation of linear dependence around
the degenerate central wavelength. In experiment the degeneracy is tuned by PID tem-
perature control and the wavelength detuning is controlled to be less than 1 nm (> 99%
indistinguishability).
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Supplementary Figure S7 | The measured joint spectrum of the photon pair with PPKTP
tuned at central-wavelength-degenerate temperature, after 12nm filtering, indicating the
two photons are free of frequency correlations. The spectral purity after filtering is 0.99.
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Supplementary Figure S8 | (A), (B) The spectrum of H(V) polarization mode of the
photon pair, each corresponds to a central wavelength of 1552nm and a FWHM of
12.4(13.2) nm before filtering.(C), (D) The spectrum of H(V) polarization mode of the
photon pair after 12-nm filtering.
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Supplementary Figure S9 | (A) The curve shows the dependence of the measured g(2)(0)
on the detection probability of the threshold detectors, with fixed purity P = 0.95. The
dashed line shows the same measurement result with an ideal detector. (B) An experimen-
tally measured g(2)(0) histogram. The bar on the left is the zero-time-delay coincidence
counts while the central (right) bar is the coincidence counts with 1(2) pulse period delay.
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Supplementary Figure S10 | Illustration of our hybrid encoding photonic circuit. Our
experiment exploit spatial and polarization degrees of freedom to encoding our multi-
mode photonic circuit. In the first stage, H-polarized photons and V-polarized photons
interfere in a 3 dimensional interferometer respectively. In the second stage, polarization
interferences are realized by an array of Mach-Zehnder-type interferometers which make
our circuit fully connected.
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Supplementary Figure S11 | Schematic design for interferometer. (A) and (B) represent
the cross-sectional view of our retangular and triangular pieces respectively. (C) Our three
dimensional interferometer using retangular and triangular pieces as building blocks. The
25 TMSSs are firstly aligned in a 5*5 array and injected into triangular piece. Then, after
passing through the retangular piece, the 50 spatial output modes are distributed into two
5*5 arrays.
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Supplementary Figure S12 | Path delay between different output modes. Using white
light interferometer, we test the optical path delays of different input combinations. The
standard deviation is less than 3 µm from our sample testing.
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Supplementary Figure S13 | The estimated photon indistinguishablity after path de-
lay. By taking into account the path delays between the different input-output combi-
nations, the photon indistinguishability is estimated. The subplot is plotted to show the
coherence length of the TMSS source.
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Supplementary Figure S14 | Schematic diagram (A) and photograph (B) of our photonic network. The experimental
setup is built on an optical table with an area about 3 square meters. In the input optics region, 25 TMSSs are injected
into the photonic network. Correspondingly, at lower right, 25 phase-locking light is collected. The output modes of
our photonic network are separated to 100 spatial modes by using mini-mirrors and PBSs.
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Supplementary Figure S15 | Unitary test of the reconstructed matrix. The real and
imaginary parts of the UU † are shown in A and B, respectively.
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Supplementary Figure S16 | Randomness of the reconstructed matrix. A, the nor-
malized statistical frequency of all 5000 amplitude elements of the reconstructed matrix
(green bars). The red histogram is from 1000 simulated unitary matrices according to Haar
measure, and red solid line is the theoretical fitting. The calculated overlap is 80%, indi-
cating a good agreement between experiment and Haar measure. B, both the experimental
and simulated phase elements shows a uniform distribution from −π to π—an excellent
match between experiment and Haar measure.
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Supplementary Figure S17 | The design for passive phase stabilization mounting sys-
tem. At the bottom, a honeycomb-structured vibration-isolation plate is placed on the
optical platform, for further attenuating mechanical vibration from the ground. On top of
the plate, we installed a liquid-cooling aluminum board to maintain a temperature stability
of ±0.02 ◦C. A piece of 20mm-thick ultra-low expansion glass (ULE) is adhered to the
liquid-cooling board, with the contact area sealed by silicone grease. The ULE’s upper
surface functions as the the ultimate 200 mm*200 mm platform for gluing and fixing the
interferometer.
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Supplementary Figure S18 | The phase-locking optics. A, a trapezoid-like interferom-
eter separate one input beam into 5 paths denoted as 1, 2,· · · , 5. B, a rectangular interfer-
ometer further separate one beam (for example path 1) into 5 paths denoted as a, b, · · · , e.
C, a reference input beam propagating through two cascaded interferometers result in 25
beams for active phase locking.
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Supplementary Figure S19 | Effective current at different frequencies. We apply sig-
nals of a same voltage and different frequencies to piezoelectric ceramics to measure the
resonance frequency of piezoelectric ceramics. The resonance frequency is 18.3 kHz with
a quality factor of 60.
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Supplementary Figure S20 | Empirical cumulative distribution function (ECDF) of
detector efficiency. The 100 channels’ efficiency are characterized and displayed in
ECDF. The average efficiency is 0.81 with a maximum of 0.92 and a minimum of 0.73.
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Supplementary Figure S21 | A schematic diagram of GBS experimental setup. The system can be devided into four parts: squeezed light
sources, phase locking system, interferometer and single-photon detectors. First, a transform-limited pulse laser with an overall power of 1.4
W are equally divided into 13 paths to pump 25 independent PPKTP crystals.The generated collinear two-mode squeezed light in each path
is collected into a single-mode fiber. To actively stabilize the phase of each squeezed light source, a 5-m fiber is winded around a piezo-
electric (PZT) cylinder to compensate the phase change so that we can stabilize the phase in a fixed point with PID feedback control. Then,
25 phase-locked TMSSs lights are injected into a 100-mode interferometer to talk with each other. Finally, the output state are detected by 100
superconducting nanowire single-photon detectors.
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Supplementary Figure S22 | Typical two-photon total variation distance in our phase
fitting tests. We use two-dimensional fitting method to estimate the relative phases be-
tween our three input sources. The X and Y axises represent the relative phases and the Z
axis is the total variation distance between the experimental two-photon distribution and
calculated two-photon distribution.
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Supplementary Figure S23 | The relative phases of our 25 sources. Three sources
including two fixed sources (source 13 and source 21) and another to-be-measured source
are used as input in each experiments. The blue points show the fitted relative phases of
each sources and the red points represent the relative phase between source 21 and 13
during these experiments.
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Supplementary Figure S24 | Total variation distance (TVD) in our phase fitting test
without and with active feedback. Phase fitting test to observe the phase fluctuation
with (A) and without (B) active feedback. The color shows the value of TVD between
experimental and theoretical two-click distribution. The diagram series of TVD with active
feedback is stable, but changes randomly without active feedback.
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Supplementary Figure S25 | HOG ratio test and Bayes test. A, The heavy output
generation (HOG) ratio test. The experimental samples from quantum device and the
mockup samples from hypothesis distribution are compared to determine which one has a
higher likelihood from the ideal theoretical distribution. B, The traditional used Bayesian
test. The likelihood of the experimental samples from the ideal theoretical distribution
and the mockup hypothesis distribution are compared.
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Supplementary Figure S26 | HOG analyses of photon clicks from 26 to 33. The red lines are from the HOG test on our experimental
samples, while the blue line are from thermal distributions. The stark differences of fast convergence to 1 and 0 for GBS experiments and
thermal samples indicates that our quantum machine is far from thermal sampler.
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Supplementary Figure S27 | Heavy output generation of samples for the number of out-
put clicks ranging from 26 to 29.
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Supplementary Figure S28 | The time and cost for classical simulation on a super-
computer. The execution time of one Torontonian function on Sunway TaihuLight with
input matrix of size up to N = 50 (the blue points). In the regime of N > 30, the Sunway
system starts to fully load and the scaling is linear in the logarithmic time. We extrapolate
the execution time to N=80 (the red points), where the 256-bit precision in the benchmark-
ing keeps sufficiently precise. The standard cost of the Sunway system is USD 0.03 for
one core group per hour. The total in-principle cost to calculate one Torontonian function
is shown in the right axis.
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Table S1 | Efficiencies of the 100 channels of single photon detectors.

No. 1 2 3 4 5 6 7 8 9 10
Efficiency 0.87 0.84 0.84 0.83 0.83 0.81 0.81 0.78 0.73 0.84
No. 11 12 13 14 15 16 17 18 19 20
Efficiency 0.83 0.83 0.83 0.82 0.81 0.81 0.81 0.80 0.80 0.80
No. 21 22 23 24 25 26 27 28 29 30
Efficiency 0.86 0.82 0.82 0.81 0.80 0.80 0.80 0.79 0.79 0.79
No. 31 32 33 34 35 36 37 38 39 40
Efficiency 0.89 0.88 0.86 0.82 0.92 0.92 0.88 0.86 0.86 0.84
No. 41 42 43 44 45 46 47 48 49 50
Efficiency 0.80 0.81 0.79 0.80 0.80 0.80 0.80 0.85 0.82 0.80
No. 51 52 53 54 55 56 57 58 59 60
Efficiency 0.82 0.83 0.81 0.80 0.79 0.79 0.81 0.81 0.79 0.81
No. 61 62 63 64 65 66 67 68 69 70
Efficiency 0.80 0.83 0.76 0.83 0.82 0.79 0.80 0.80 0.77 0.77
No. 71 72 73 74 75 76 77 78 79 80
Efficiency 0.87 0.86 0.86 0.84 0.83 0.83 0.82 0.82 0.82 0.82
No. 81 82 83 84 85 86 87 88 89 90
Efficiency 0.82 0.82 0.82 0.81 0.81 0.81 0.81 0.81 0.81 0.80
No. 91 92 93 94 95 96 97 98 99 100
Efficiency 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.77 0.77 0.77
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1-out 2-out 3-out 4-out 5-out 6-out 7-out 8-out 9-out 10-out 11-out 12-out 13-out 14-out 15-out 16-out 17-out 18-out 19-out 20-out 21-out 22-out 23-out 24-out 25-out 26-out 27-out 28-out 29-out 30-out 31-out 32-out 33-out 34-out 35-out 36-out 37-out 38-out 39-out 40-out 41-out 42-out 43-out 44-out 45-out 46-out 47-out 48-out 49-out 50-out
1-in -0.0725 -0.0125 -0.0023 0.0436 0.0085 0.1014 0.0077 -0.0018 0.0474 0.1289 -0.0064 -0.0298 0.0083 -0.0044 -0.0101 -0.0301 0.0446 -0.0251 0.0025 0.0039 -0.0303 0.0177 -0.0121 0.158 -0.0095 0.0072 0.0151 -0.007 -0.0096 0.013 -0.0106 -0.0232 0.0254 -0.003 -0.0073 0.0119 0.026 0.0064 -0.0124 0.0039 -0.0116 0.0043 0.0005 -0.0096 0.003 -0.019 -0.0027 0.0195 0.0029 -0.0087
2-in 0.0544 0.0079 0.014 -0.0684 0.0094 -0.0662 -0.026 0.0048 -0.0062 -0.1025 -0.0139 0.0202 0.0084 -0.0065 -0.019 0.027 -0.0272 0.0376 -0.0009 0.0202 -0.0095 -0.0159 0.0081 0.1181 0.0035 0.0027 0.008 0.0037 -0.0101 -0.0112 0.0078 0.0273 0.006 -0.0049 0.0049 0.0079 -0.0316 -0.0198 0.0127 -0.0128 0.0078 0.0013 -0.0098 -0.0085 -0.0038 0.0221 0.0089 -0.0153 0.0153 -0.0028
3-in -0.0493 0.0218 0.0107 -0.0071 0.0578 0.0407 0.0126 -0.0325 -0.1994 0.0409 -0.0085 0.0318 0.0101 -0.0311 0.1026 -0.0066 0.1819 0.0127 -0.0231 0.0575 -0.0269 -0.0224 0.0205 0.0273 -0.03 -0.0121 -0.052 0.0087 0.04 -0.0039 -0.0052 -0.035 -0.0744 0.0069 -0.017 0.035 -0.0244 -0.0319 0.0068 -0.0072 -0.0114 0.0522 0.0195 0.0614 -0.0318 -0.0142 -0.0009 -0.0137 0.0051 -0.0201
4-in 0.0553 0.0023 -0.0218 -0.0515 0.0437 -0.0418 0.0042 -0.0293 0.1973 0.001 0.0063 -0.0268 0.0115 -0.0166 0.0809 0.0071 -0.1544 -0.0095 -0.0249 0.0021 -0.0244 0.008 0.0309 0.0293 -0.0267 0.007 -0.062 -0.0021 0.0559 -0.0084 -0.0056 0.0227 -0.1155 0.0067 -0.0172 0.0364 0.008 -0.0184 0.0161 0.0106 0.0103 0.0149 -0.033 0.0555 -0.0411 -0.0013 -0.009 0.0056 -0.0084 0.0019
5-in -0.0025 0.0631 -0.084 -0.0051 0.0069 -0.0075 -0.0189 0.0002 -0.016 -0.0855 0.0088 -0.024 0.0188 0.0197 -0.0166 0.0559 0.0815 -0.0262 0.0074 0.0152 0.0455 0.0296 0.0493 0.0007 0.0234 0.0069 0.0331 -0.001 -0.0114 -0.0104 -0.0004 0.0775 0.0234 -0.0647 -0.0154 -0.0191 -0.0077 -0.0637 0.0043 0.0107 0.0114 0.0068 0.0211 0.0115 0.0139 -0.0001 -0.0058 0.0698 -0.0098 0.007
6-in 0.0057 -0.0439 0.0188 0.0725 0.063 -0.0577 -0.0021 -0.0152 -0.0082 -0.0341 -0.0072 -0.0367 0.0165 -0.0184 -0.0018 0.0378 0.0483 -0.0961 -0.0072 -0.0218 -0.022 0.0016 0.0236 0.0077 0.0118 -0.0247 0.0092 -0.0017 0.0171 0.001 -0.016 0.0595 0.0276 0.0429 0.024 0.0091 0.0136 0.0398 -0.0205 -0.01 0.0066 0.0127 0.0237 0.0309 -0.0298 0.0065 0.0181 -0.0317 -0.0072 0.0124
7-in -0.0012 -0.0474 -0.002 0.0452 0.0547 -0.0159 -0.0043 -0.0284 0.0267 0.0199 -0.0342 -0.0095 -0.0365 -0.0158 -0.0402 -0.1034 -0.0011 0.0084 -0.0209 -0.0303 0.0149 0.02 -0.0211 0.0251 0.004 -0.0359 0.0314 0.014 -0.0307 0.0055 -0.0043 0.0177 0.0123 0.0168 0.0066 0.0349 0.0051 -0.0046 -0.0048 -0.0075 0.0252 0.0053 0.0002 -0.0129 0.0473 0.0119 0.015 0.0687 -0.0036 0.019
8-in -0.0098 -0.0391 0.0013 0.0023 -0.0441 -0.0131 -0.0033 0.0164 0.0271 0.0489 0.0282 -0.0092 0.0418 -0.0027 0.0434 -0.1208 0.0056 0.0154 0.0136 0.0358 -0.0078 -0.004 0.0191 -0.0294 0.0064 0.0235 -0.0384 -0.0117 0.0231 0.0009 0.0059 0.0067 -0.0133 -0.0168 -0.0089 -0.0296 0.0177 -0.0105 0.0118 0.0093 0.0219 0.0039 0.0034 0.0104 -0.0411 0.0048 -0.0173 0.0212 -0.0015 0.0086
9-in 0.163 -0.044 -0.0115 0.0557 -0.0193 -0.022 -0.0183 -0.0325 0.0117 0.0849 -0.014 -0.03 0.0064 -0.0466 -0.0188 0.0506 0.0552 0.0351 0.0178 -0.012 -0.0099 -0.0235 -0.0606 -0.0064 -0.0324 0.0538 -0.0077 -0.0035 0.047 -0.0109 -0.0074 -0.0208 0.0356 0.0199 0.0247 0.0095 -0.0599 -0.048 -0.0482 -0.0095 -0.0079 0.0065 0.0371 -0.0227 -0.0315 -0.0039 -0.0293 0.027 -0.0084 0.0391
10-in 0.1401 0.0413 -0.0173 -0.0434 0.024 -0.0155 -0.0183 0.0158 -0.0563 0.0815 -0.0211 -0.0272 -0.0137 0.0306 0.0272 0.0066 0.0587 0.0226 -0.0182 0.0285 -0.0075 0.0044 0.063 0.0049 -0.001 0.0463 0.0066 0.0006 -0.0414 -0.0245 -0.0109 -0.0044 -0.023 -0.0224 -0.0135 -0.0113 0.0062 0.0463 0.0194 0.0083 -0.0088 -0.0243 -0.0345 0.0218 0.0402 -0.0353 0.0328 -0.0544 0.0004 0.0065
11-in 0.034 -0.0184 -0.0065 -0.038 0.0087 0.1462 -0.0437 0.0042 0.0091 0.0431 0.0306 0.0398 0.0018 -0.0166 -0.0023 0.0215 -0.0163 0.0302 0.0028 -0.0168 -0.0187 0.018 0.0112 -0.1068 0.0102 -0.0272 -0.0003 -0.0243 0.0082 0.0102 -0.0043 -0.043 -0.0093 -0.0007 -0.0011 0.0156 0.0475 0.0351 -0.0121 0.0183 0.0019 -0.0243 0.0275 0.0045 0.0027 -0.0295 -0.009 -0.0081 -0.0438 -0.0061
12-in 0.0413 -0.0173 -0.0104 -0.0542 0.0076 0.1139 -0.0946 -0.0279 0.006 -0.0884 0.0165 0.046 -0.0131 0.0129 0.0082 0.0195 -0.0203 0.0279 0.0011 -0.013 0.006 0.0182 -0.0007 0.1288 0.0171 0.0054 0.0008 -0.0291 -0.0111 0.0122 -0.0039 -0.0371 0.0044 0.0002 -0.0019 0.0037 0.0476 0.0365 -0.0151 0.0189 0.0022 -0.0169 0.0364 -0.0267 0.0134 -0.0299 -0.0114 -0.0091 0.0868 -0.0146
13-in 0.0249 -0.0178 -0.0128 -0.0299 0.0237 -0.0327 0.0091 -0.0094 0.0035 -0.0283 -0.0222 -0.028 -0.0336 -0.0125 0.0666 -0.0272 0.0787 0.0344 -0.007 0.0045 -0.0109 0.0002 0.0144 -0.0384 -0.0371 0.0553 0.0741 -0.0306 0.0133 -0.013 -0.007 -0.003 0.0314 -0.0011 -0.0104 -0.0152 -0.0176 0.0351 0.0074 0.0227 0.0284 -0.0177 -0.0476 -0.1108 -0.0129 -0.0026 -0.009 0.0256 0.0106 -0.016
14-in 0.0196 0.0041 -0.0237 0.0325 -0.0283 -0.0127 -0.0133 0.0309 -0.0161 -0.0413 0.0484 -0.0259 0.0329 0.0252 -0.0854 -0.0402 0.0622 0.0284 0.0171 -0.0393 0.0167 0.0079 -0.0153 0.0493 -0.032 -0.0399 -0.0959 -0.0184 -0.0087 -0.0036 -0.0086 -0.0004 -0.0475 -0.0013 0.0185 0.0132 0.0132 0.0723 -0.0035 0.0196 0.0296 -0.0936 -0.08 0.0799 0.009 -2E-06 0.0089 0.011 -0.0165 -0.0265
15-in 0.0004 0.0756 -0.0679 -0.0005 0.0008 -0.0308 -0.0172 0.007 0.0256 0.0462 0.0057 -0.0004 0.0133 0.0045 0.0031 -0.0492 -0.0438 0.0078 0.0048 0.0243 0.0144 0.0375 -0.0173 0.0109 -0.0041 -0.0222 -0.005 0.024 0.0104 0.0013 0.0342 0.0961 -0.0289 -0.0611 -0.0259 -0.0043 0.0091 -0.018 0.0152 0.0178 0.0058 -0.004 -0.0013 -0.0281 0.0051 0.0048 -0.0214 -0.066 -0.0056 -0.0077
16-in 0.0048 0.0207 -0.1274 0.0442 -0.042 0.0761 0.0282 0.0134 -0.0081 -0.0023 0.0021 0.0356 -0.0498 -0.0026 0.0241 0.0214 0.0116 -0.0571 0.0043 0.0014 -0.0147 -0.016 -0.0361 0.0191 -0.0226 -0.0092 -0.0869 0.0494 0.011 0.0041 0.0038 -0.013 0.0196 0.0099 -0.0126 0.001 0.0162 0.0158 0.0079 -0.0043 -0.0185 -0.0192 -0.0531 -0.0262 0.0062 -0.0018 -0.0065 -0.0237 0.02 -0.0042
17-in 0.0245 -0.0593 -0.0161 0.1059 0.005 -0.0222 0.0109 -0.0313 -0.0118 0.0041 -0.0359 0.0013 -0.0117 -0.0094 -0.0317 -0.0509 -0.0097 -0.0237 -0.0273 -0.0144 0.0073 -0.008 0.0246 -0.025 -0.0131 -0.0024 -0.0312 -0.0234 0.0309 -0.0053 -0.0093 -0.0249 -0.0349 0.0183 0.0045 0.0304 -0.0123 0.0023 -0.0091 0.0255 -0.0328 0.0073 -0.015 0.0159 0.0347 -0.0067 0.0169 0.031 -0.012 0.0165
18-in 0.0318 -0.0815 -0.0191 0.0658 -0.0293 -0.0267 -0.0003 0.0232 -0.0258 -0.0178 0.0447 -0.0043 0.0294 0.0003 0.0367 0.0104 -0.0158 -0.0246 0.0198 0.0167 -0.0043 -0.0185 0.0492 0.0372 -0.0098 -0.025 0.0402 -0.0027 -0.0352 -0.0088 -0.0043 -0.0157 0.0318 -0.0168 -0.0043 -0.031 0.0079 -0.0079 -0.0026 0.0408 -0.006 -0.014 0.0084 -0.0298 -0.0318 -0.0066 0.0017 0.0353 -0.0012 0.0123
19-in 0.0938 0.0223 0.0773 0.0286 0.022 0.1326 -0.0395 0.055 0.0223 0.0396 -0.0699 0.0034 0.0075 0.0285 0.007 0.0201 0.0294 0.02 0.0007 0.021 -0.0062 0.0103 0.036 -0.0188 0.0047 0.0227 -0.0314 -0.031 0.0234 -0.0432 -0.0196 0.0603 0.0195 0.0003 0.017 0.0159 0.131 0.0334 0.0186 0.0103 -0.0184 -0.0355 -0.0043 -0.0321 0.0057 -0.0066 0.0158 0.0191 0.0234 0.0148
20-in 0.0935 -0.0668 0.0163 -0.0592 -0.0107 0.0007 0.008 -0.0209 -0.0487 0.0582 -0.0402 0.0385 0.0445 -0.0033 -0.046 -0.004 0.0466 0.0144 0.0388 -0.0193 0.0093 0.0087 -0.0317 -0.0056 0.0152 0.0344 0.0277 -0.0391 -0.0478 0.0213 0.0108 0.0038 -0.0283 0.0509 0.0464 0.0538 -0.0013 -0.0196 0.0064 -0.0023 0.003 0.0119 0.0617 -0.0653 -0.069 0.0352 -0.0173 -0.0543 -0.0038 -0.0654
21-in -0.029 -0.0013 0.015 0.0176 -0.0047 -0.0448 0.0251 -0.0076 0.0113 0.0216 0.0905 0.043 -0.0119 0.019 -0.0057 -0.0155 0.0173 -0.0147 -0.0019 0.0131 0.0386 -0.0276 0.0088 -0.0442 0.0138 0.0133 0.0159 -0.0527 -0.0089 -0.0363 0.0319 0.0322 0.0182 0.0116 0.0233 -0.0155 -0.0348 -0.0215 0.0183 -0.0153 0.0363 -0.0531 0.0157 -0.0031 0.0006 0.0343 0.007 0.0072 0.0434 -0.0186
22-in 0.0292 -0.0105 -0.0007 -0.0084 -0.0029 0.0659 0.2041 -0.0145 -0.0317 0.0081 0.0002 -0.0639 -0.0144 0.0348 -0.0077 0.0047 -0.0241 -0.0064 -0.0046 0.0141 0.0083 0.0059 -0.0321 -0.0237 -0.0125 0.0096 -0.0341 0.0229 -0.0019 -0.0246 0.0148 -0.0152 0.0181 0.0139 0.0118 -0.0504 0.0197 -0.0128 -0.0078 -0.0046 0.0044 0.0262 -0.0504 -0.0139 0.0077 0.0004 -4E-05 -0.007 0.0579 -0.0137
23-in 0.0217 0.0016 -0.011 -0.012 0.0487 -0.014 0.0066 -0.0067 0.0557 -0.0225 -0.0468 0.0262 -0.0551 -0.0336 0.0271 -0.0063 -0.023 0.009 0.0528 0.0662 -0.0206 -0.0285 0.0108 0.001 -0.0415 0.0349 -0.0439 0.0089 -0.0107 0.02 0.0116 0.0002 0.0534 -0.0167 0.0334 -0.1038 -0.0034 0.0144 -0.0028 0.0073 -0.0303 -0.0053 0.1169 0.0185 -0.0149 -0.0145 -0.0044 0.0147 -0.0021 -0.0116
24-in -0.0032 0.002 -0.0161 0.0272 -0.012 -0.0223 0.065 0.0014 -0.0375 -0.0208 -0.0819 -0.0104 -0.0722 0.0382 -0.0143 -0.0132 0.0344 0.01 0.0018 -0.0465 0.0073 0.0073 -0.0082 -0.0081 -0.0628 -0.0124 0.021 0.0348 -0.0293 -0.0253 -0.041 0.0172 0.0433 -0.004 -0.0069 -0.015 0.0155 0.0515 0.0122 0.0132 0.0184 0.0147 0.0416 0.0511 -0.0111 -0.0099 0.0264 0.0046 -0.0117 -0.0005
25-in 0.0023 -0.0133 0.0372 -0.0355 -0.0694 0.0209 -0.0167 -0.0028 0.0166 -0.0218 -0.029 0.043 -0.0091 0.0005 -0.0148 -0.0098 0.0143 -0.0392 -0.0094 -0.0122 0.006 0.0142 0.0408 -0.0087 -0.0273 -0.0285 0.1687 -0.054 -0.0038 0.0274 0.0748 -0.0473 -0.0226 0.113 -0.001 0.054 -0.0183 -0.0124 -0.0196 -0.0367 0.0096 0.0112 -0.1087 0.07 0.0101 0.0171 0.0055 -0.0013 -0.0029 0.0064
26-in -0.0009 -0.0031 0.0777 0.0574 -0.0582 -0.0037 0.0221 0.0067 0.0012 -0.0163 0.0055 0.0393 0.057 0.0124 0.0086 0.0027 0.0249 -0.0212 -0.0248 0.0142 0.004 -0.0201 -0.0431 -0.0221 -0.0144 -0.0099 0.1231 -0.0345 0.0155 0.0318 0.0597 -0.0441 0.0099 -0.0469 0.0098 0.0327 -0.003 -0.0158 0.0209 0.0075 -0.0178 -0.0575 0.144 -0.0196 0.0061 -0.0097 -0.0138 -0.0391 0.003 -0.016
27-in 0.0086 0.0669 0.0196 0.0554 -0.0761 0.02 -0.0202 -0.0161 0.0085 0.0006 0.1186 0.016 -0.064 -0.0503 -0.0018 -0.0502 -0.0049 -0.0042 0.0931 0.0059 0.0165 -0.013 0.0489 -0.0242 -0.0301 -0.0287 -0.057 -0.0243 -0.0157 -0.0192 -0.0202 0.0072 0.0013 -0.0274 0.0178 -0.0409 -0.0024 0.0213 -0.0016 0.0136 -0.0147 -0.0927 0.0607 0.0086 -0.0046 -0.0173 0.0265 0.0455 -0.0053 -0.0108
28-in -0.0274 0.0093 0.0155 -0.0516 0.0158 0.0025 0.0237 -0.0277 0.0194 0.0031 0.101 0.0117 0.1131 -0.078 -0.0255 0.0224 0.0147 0.0196 0.0607 -0.0472 0.0395 0.0452 -0.0658 0.0097 -0.0074 0.0216 0.0054 -0.0216 0.0413 -0.0033 0.0459 0.0265 -0.0422 -0.0607 -0.0235 -0.1347 0.0088 0.0304 0.0023 -0.0707 -0.131 -0.0014 -0.0212 0.0422 0.0266 0.0097 0.0339 -0.0408 -0.0035 0.0078
29-in 0.0668 0.0249 0.0155 0.0457 0.0339 0.0354 0.0901 0.0231 0.0185 0.0348 0.0513 0.0458 0.0643 0.0595 0.0162 0.0297 0.021 0.016 0.0472 0.0217 0.0065 0.0321 0.0568 0.028 0.0311 0.0225 0.0509 0.0812 0.039 0.1117 0.0535 0.0169 0.027 0.0762 0.0375 0.064 0.04 0.0571 0.053 0.0197 0.0354 0.0713 0.0901 0.0476 0.0217 0.0228 0.0227 0.0296 0.0072 0.0172
30-in -0.0525 0.0257 -0.0222 0.0427 0.023 -0.03 -0.0675 0.0015 0.0304 -0.0314 -0.1415 -0.0394 0.0648 0.021 0.0173 0.0081 -0.0252 -0.0097 0.0596 0.0299 -0.0123 -0.0028 0.0588 -0.0166 -0.0083 -0.0154 -0.0263 -0.0661 0.0393 -0.0447 -0.0238 -0.0112 0.0222 0.0822 0.1061 0.0862 -0.0152 0.0407 0.0082 0.0078 -0.0276 -0.0191 0.1145 -0.0293 0.027 -0.0441 0.032 0.0385 -0.0029 -0.0044
31-in -0.0125 -0.0164 0.0124 0.0092 0.0128 0.0262 0.0303 -0.0157 0.0017 -0.0258 0.0166 0.1132 -0.0062 -0.1095 0.005 -0.0089 0.0059 -0.0126 0.0075 0.0028 -0.063 -0.0305 0.0763 -0.0884 0.0094 0.0159 -0.0295 0.0093 -0.0085 0.074 -0.053 0.0233 0.0093 0.0041 -0.0274 0.0171 -0.0206 -0.0182 0.0347 -0.009 -0.0459 0.0017 0.0473 -0.0097 0.0055 0.0375 0.0182 0.004 0.0395 -0.0343
32-in -0.0016 0.0144 -0.0089 -0.0142 0.0306 -0.0721 0.1267 0.0103 0.0151 -0.067 -0.0336 0.0035 0.0077 -0.0445 0.0185 0.0039 0.0059 0.0106 -0.0052 -0.0102 -0.0956 0.0525 -0.0029 -0.115 -0.006 0.0019 0.0163 -0.03 -0.0061 -0.041 0.0222 0.001 -0.0069 0.0048 0.0152 -0.0288 -0.0047 0.0475 -0.0329 0.0271 0.0133 0.0295 -0.0656 0.0122 -0.005 -0.0659 -0.0115 0.0002 -0.0587 0.0234
33-in 0.0105 0.0223 -0.0216 0.0114 0.0427 -0.0046 -0.0288 -0.0224 0.0375 -0.0198 0.0367 0.0415 0.0099 -0.1122 0.0604 0.0004 -0.0379 -0.0015 -0.0127 0.1661 -0.0179 -0.0405 0.012 -0.019 0.1321 0.0115 0.0142 0.0364 -0.0315 -0.007 0.0091 -0.0065 0.0686 0.0043 -0.0102 0.0101 0.0006 -0.0956 -0.0416 -0.0242 0.0431 -0.064 -0.1278 0.0575 -0.0448 0.0175 -0.0728 0.0068 -0.0145 -0.0252
34-in 0.013 -0.0264 0.0062 -0.0211 -0.049 -0.0114 -0.0333 0.0284 0.0391 0.0088 0.0334 0.0539 -0.0063 0.0894 -0.061 0.0002 -0.0208 -0.0002 0.0157 -0.0933 0.0131 0.0189 -0.0186 -0.0013 -0.034 -0.0036 0.0054 0.0206 0.0339 -0.0026 0.0117 0.0007 -0.0689 -0.006 0.0108 -0.0353 -0.005 -0.0556 0.0336 -0.043 0.0452 -0.1025 -0.119 -0.0121 0.0386 -0.0172 0.0734 -0.0011 0.0128 0.0065
35-in -0.0011 0.0482 -0.0678 0.0242 0.0626 0.0224 0.063 0.0113 0.0011 0.0166 0.0132 -0.0617 -0.0499 -0.002 0.01 -0.0102 -0.0118 0.0105 -0.0017 -0.037 0.0192 0.0021 0.1321 -0.0134 0.0383 -4E-05 0.1009 -0.0545 0.0083 0.0164 0.0113 0.0192 0.0007 -0.0266 -0.0162 0.0062 0.0064 -0.0106 -0.0433 -0.0337 -0.0431 -0.061 0.0015 0.0735 0.0107 0.0084 0.0397 -0.0288 0.0051 -0.0078
36-in 0.0053 -0.0369 -0.0235 -0.0171 0.0084 0.0286 0.0381 -0.0003 -0.0228 0.0099 0.008 -0.0321 -0.0651 0.0344 0.0156 0.0314 -0.01 -0.0141 0.0088 0.0525 0.0713 0.0546 0.01 -0.0079 0.0268 0.0197 0.0768 -0.0244 -0.0097 -0.0121 -0.0675 -0.0304 0.0201 0.023 0.0092 -0.0208 0.0129 -0.1019 0.036 0.0512 -0.0199 -0.0076 -0.0296 0.0043 -0.0111 -0.008 -0.0326 0.0467 0.0118 0.0036
37-in 0.0024 0.0507 0.0236 0.0165 0.0871 0.0152 -0.026 -0.0089 0.0041 -0.0036 0.0189 0.0048 0.029 0.1597 0.025 -0.0143 -0.0024 -4E-05 0.0043 0.0051 -0.059 -0.0502 -0.0092 -0.0125 0.0228 -0.0217 -0.0169 -0.0206 -0.0197 0.0098 -0.0055 0.0187 0.0086 -0.0105 -0.0075 -0.0073 0.0113 -0.0223 -0.0173 0.0357 0.1354 0.0105 0.0231 0.051 -0.0317 -0.0202 -0.0456 0.0231 -0.0064 -0.006
38-in 0.0019 0.0134 -0.0083 -0.0007 -0.0565 0.0088 -0.0167 0.0303 -0.0007 0.0125 -0.0232 0.0017 -0.017 -0.1391 -0.0014 -0.0264 -0.0009 0.0003 -0.0014 -0.045 0.0639 0.0005 0.1155 0.0108 -0.0693 0.0092 0.0019 -0.0281 -0.0016 0.0198 0.014 0.0041 0.0102 0.0021 -0.0029 0.01 -0.0037 0.0181 -0.0165 0.08 0.0784 0.0182 0.0078 -0.0262 0.0045 -0.013 0.0933 0.0051 0.015 -0.0118
39-in -0.0107 -0.009 0.0165 0.0074 -0.0227 0.021 -0.0495 0.0027 -0.0216 0.0037 -0.0941 -0.0564 0.0233 -0.0644 -0.0145 0.0067 0.0012 -0.0035 0.0103 -0.0172 -0.012 -0.0223 -0.0647 0.0153 -0.0438 0.0063 0.0142 0.0548 -2E-05 -0.0413 -0.0173 0.0112 -0.0041 0.0165 0.0387 0.0378 0.0217 -0.061 -0.049 -0.0082 -0.0183 -0.0357 0.0133 0.0564 -0.0178 -0.0267 -0.021 -0.0085 0.002 -0.0346
40-in -0.027 -0.0443 -0.0076 -0.0376 0.0674 -0.0242 0.0669 -0.0322 -0.0141 -0.0169 0.0559 -0.0506 0.015 0.0677 -0.0261 -0.0215 -0.0083 -0.0073 0.0007 0.0792 -0.0269 0.0044 0.0959 -0.013 -0.022 -0.0118 -0.0449 -0.022 -0.031 0.0759 0.0338 -0.0147 -0.0208 0.0113 -0.0197 0.0117 -0.0465 0.0957 0.017 0.0277 0.0247 0.0314 -0.0045 0.0066 -0.0415 -0.0483 0.0478 -0.0229 -0.008 -0.017
41-in 0.0061 -0.0327 0.0055 -0.0037 0.0111 0.1348 -0.0314 0.0144 -0.0094 0.0199 -0.0364 0.1497 0.0048 0.0058 0.0244 -0.0036 -0.0059 -0.0085 -0.0057 -0.0066 0.034 -0.015 0.0364 -0.0921 0.042 0.0132 0.0112 0.0207 -0.0084 -0.0428 0.0292 -0.0034 0.023 -0.0055 0.0143 -0.0112 0.0026 0.0263 0.0103 0.0109 0.0235 0.0139 -0.0392 0.0258 -0.0045 0.0073 -0.0036 -0.0013 -0.1126 -0.0258
42-in -0.0064 -0.0003 0.0075 -0.0083 -0.0151 -0.0298 -0.1074 0.0372 0.0144 -0.0228 0.022 -0.0946 -0.0133 0.0342 0.0105 -0.003 0.0068 0.0007 0.0021 -0.0205 0.0129 0.0367 -0.0407 -0.0985 -0.0189 0.011 -0.0265 0.0038 -0.0105 0.0199 -0.0102 0.0221 0.0134 -0.0023 -0.0078 0.0107 -0.0301 0.0256 -0.0289 0.0197 -0.0032 -0.021 0.0469 -0.008 -0.0147 -0.0416 -0.0141 0.0022 -0.156 0.0081
43-in 0.0024 -0.0461 0.0062 0.0336 0.0362 -0.0555 0.0496 0.0044 -0.0096 -0.0299 0.0279 0.0676 0.0652 -0.0098 0.0144 -0.0065 -0.001 0.0058 -0.0125 0.0395 -0.0184 -0.0247 0.0085 0.01 0.0122 0.0027 -0.0127 -0.0155 -0.0491 -0.0178 -0.0495 0.0258 0.1041 0.0088 0.0004 0.1097 -0.0109 -0.0942 0.0102 -0.0382 0.0056 -0.0058 -0.0004 0.0245 0.0261 -0.0122 0.0156 0.0077 0.0265 0.0266
44-in -0.0097 -0.0192 0.0378 0.0395 0.0093 0.0317 -0.0582 -0.0191 -0.0118 -0.0144 0.0641 -0.0425 0.0489 0.0343 0.0822 0.0045 -0.0206 -0.0084 -0.0147 -0.0567 -0.0016 0.0123 0.004 -0.0199 -0.116 -0.0174 -0.0039 0.024 -0.0489 0.0121 0.0308 -0.0297 0.0835 0.0064 -0.0065 0.0215 -0.0417 0.1009 0.017 0.0377 0.0046 -0.0251 -0.0807 0.0499 0.017 -0.0136 0.0194 -0.0018 0.0365 0.0138
45-in -0.0042 -0.055 0.0662 -0.0184 -0.0461 -0.0383 0.0354 -0.0048 0.0288 -0.0135 0.013 0.0313 -0.0202 1E-04 0.0211 -0.0345 0.0082 0.0008 -0.0016 0.016 0.0153 0.0594 0.0128 0.0124 -0.0306 -0.0266 -0.0255 0.0087 0.0026 0.0083 0.0092 -0.0022 -0.0319 -0.0498 -0.0129 -0.0034 0.021 -0.018 -0.0043 -0.0123 -0.0254 -0.0412 0.0326 0.0395 -0.028 0.0232 -0.0181 -0.0303 0.0039 -0.006
46-in 0.0027 0.0014 0.0168 -0.0438 0.1053 0.023 -0.0257 0.0143 -0.0019 -0.0054 -0.0076 -0.0679 0.0535 -0.013 0.028 0.008 -0.001 -0.0128 -0.0113 -0.0112 -0.0094 0.0141 0.0248 0.0085 0.0335 -0.0006 -0.0702 0.0385 -0.0117 0.0091 0.034 -0.0489 -0.0067 0.0005 0.0083 0.0196 0.0142 0.0218 -0.0119 0.0117 0.0154 0.0063 0.0426 -0.0574 0.0006 0.0014 0.0132 0.0354 0.015 -0.021
47-in 0.0063 0.0207 0.0058 -0.0143 0.0712 0.0024 -0.0308 -0.0665 -0.0098 0.0062 0.0557 0.001 8E-05 0.0425 -0.0611 0.0018 -0.0029 -0.0033 0.0406 -0.0087 -0.0148 0.041 -0.1336 0.0152 0.05 0.0108 0.002 -0.025 -0.0125 0.0059 -0.0058 -0.0177 0.0265 -0.0196 0.0003 -0.0225 -0.0212 0.0042 0.0132 -0.1117 0.1161 -0.0202 0.0431 -0.0392 0.0593 0.0238 -0.0381 -0.0023 -0.0183 0.0082
48-in 0.0133 0.0193 -0.0148 0.0291 -0.0254 0.0128 -0.0018 0.034 -0.007 -0.0153 0.0415 -0.0341 0.0512 0.0055 -0.0312 -0.0013 -0.009 -0.0088 0.0006 0.0467 -0.0153 -0.0137 0.064 -0.0177 0.0138 -0.0408 -0.0185 -0.0195 -0.0525 -0.0176 -0.0258 0.0006 0.0401 -0.0101 -0.0056 -0.0134 -0.013 -0.0387 0.0128 0.0697 0.0329 -0.0096 0.0116 0.0332 0.0271 0.0154 -0.0217 0.0394 0.0212 -0.017
49-in 0.0012 0.0671 0.009 -0.0614 -0.0314 0.0386 0.0086 0.0455 -0.0327 0.0031 0.0264 -0.0934 0.0143 -0.0726 0.043 -0.0255 0.0073 -0.0026 0.0291 -0.0076 -0.0183 -0.0475 -0.0478 0.0013 -0.0563 -0.002 0.0122 0.0169 -0.0543 0.0209 0.0075 0.0235 -0.0335 0.0363 0.0291 0.0102 0.064 -0.0561 -0.0749 -0.0219 0.0058 0.0379 0.0673 -0.0189 0.059 -0.0571 -0.0151 -0.0477 0.0111 0.0184
50-in 0.0111 0.0174 -0.0068 -0.0352 -0.0439 0.0077 0.047 0.0035 -0.0314 0.011 -0.01 0.032 0.0401 -0.0291 0.0211 -0.0104 0.0105 -0.0002 0.0141 -0.0496 0.0236 -0.0027 -0.0446 -0.0231 0.0241 0.0058 -0.0631 -0.0571 -0.0318 0.0534 0.028 -0.0046 -0.0219 0.0305 0.0139 0.047 -0.0184 -0.0477 0.0004 -0.0218 0.0169 0.0119 0.0165 -0.0034 0.0246 0.0239 -0.0176 -0.0339 0.0011 0.0748

51-out 52-out 53-out 54-out 55-out 56-out 57-out 58-out 59-out 60-out 61-out 62-out 63-out 64-out 65-out 66-out 67-out 68-out 69-out 70-out 71-out 72-out 73-out 74-out 75-out 76-out 77-out 78-out 79-out 80-out 81-out 82-out 83-out 84-out 85-out 86-out 87-out 88-out 89-out 90-out 91-out 92-out 93-out 94-out 95-out 96-out 97-out 98-out 99-out 100-out
1-in 0.0024 -0.0123 0.0175 0.0188 -0.0115 -0.0015 -0.0439 0.0406 0.0213 -0.008 0.0349 0.0086 -0.0067 -0.0514 0.0046 0.015 -0.0059 0.0003 -0.0012 0.0044 0.0071 -0.0425 -0.0022 0.0208 0.0201 0.0073 0.0012 0.0038 -0.0051 -0.0299 -0.0011 0.0076 -0.0035 0.0298 -0.0044 0.0127 -0.0018 0.0729 -0.01 0.0012 -0.0312 -0.0064 -0.0044 -0.0236 0.0489 -0.0037 -0.0372 -0.0057 -0.0262 0.0004
2-in -0.0027 0.006 -0.0119 0.0018 -0.011 0.0047 0.0225 0.0326 -0.0132 0.0069 0.0682 -0.008 -0.0351 0.0336 0.0165 0.0188 -0.0008 -0.0008 0.009 0.006 -0.0274 0.0113 9E-05 0.02 -0.0122 -0.0055 0.0007 0.0214 0.0052 -0.0442 -0.0005 -0.0069 -0.0076 0.0292 0.001 -0.0054 -0.0046 -0.0617 0.0066 0.0007 -0.0169 0.0016 -0.0109 -0.0155 -0.0506 0.0094 0.0489 0.0157 0.0245 0.007
3-in 0.0026 -0.0231 -0.0272 0.0041 0.0535 0.0212 -0.0515 0.0556 -0.0085 0.0317 -0.0145 -0.0083 -0.0236 -0.0032 -0.0076 0.0191 0.0262 -0.0123 -0.0057 -0.0019 0.0403 -0.0105 0.0065 -0.0175 0.0273 -0.0008 0.0026 -0.0338 -0.0055 -0.0091 -0.002 -0.0002 0.0408 -0.0275 -0.0053 -0.0039 -0.0316 -0.0254 -0.0246 0.0026 0.0027 -0.0033 -0.002 0.0089 -0.0188 -0.0445 0.1216 0.0228 0.0814 -0.0107
4-in -0.0122 -0.0132 0.0245 0.0275 0.0471 0.013 -0.0281 0.0614 0.0361 0.0165 -0.021 -0.0269 -0.0302 0.0408 0.0098 0.0182 0.0114 0.005 -0.0004 -0.0073 0.0013 -0.0093 0.007 -0.0157 0.0167 -0.0045 0.0132 -0.0159 -0.0419 -0.005 -0.0014 0.0352 0.0176 -0.0192 -0.0085 -0.007 -0.0416 0.0107 0.0214 0.0051 0.0101 0.0008 -0.0075 0.0323 -0.0196 -0.0673 -0.1133 -0.0129 0.0046 -0.0323
5-in 0.0444 -0.0093 0.0041 0.0237 -0.0325 0.1872 -0.106 -0.0188 -0.0149 0.0073 -0.0005 -0.0374 -0.0026 -0.0116 0.0004 -0.0203 0.1028 0.0152 0.0023 -0.0405 0.0126 -0.0577 -0.0163 -0.0405 0.0419 0.0116 -0.0696 0.054 -0.0728 -0.0107 -0.127 0.0366 -0.0009 0.0159 -0.0014 -0.0372 0.0057 0.0246 0.0374 -0.0041 -0.0089 0.0086 -0.0053 0.0049 -0.0334 0.0612 -0.0026 -0.0239 0.0244 -0.0039
6-in -0.0597 0.0041 0.0168 -0.0871 0.0633 0.1394 0.0727 0.0373 0.0005 0.0509 -0.0164 -0.002 -0.0153 -0.0032 -0.0191 0.0293 -0.0275 0.0231 0.0218 -0.0237 -0.0431 -0.1023 -0.0144 -0.0443 -0.0013 -0.0432 -0.003 -0.0131 0.0314 -0.0076 0.0799 -0.0288 0.012 -0.0047 0.0063 0.0101 -0.0056 0.0073 0.011 0.0009 0.004 -0.0555 -0.0254 0.014 -0.0258 0.0318 -0.0116 0.0305 -0.0854 0.0595
7-in 0.0018 0.0053 0.0089 0.0679 0.0401 0.0264 0.0354 -0.0232 -0.0029 -0.0173 -0.0051 0.0226 0.0009 -0.0164 0.015 -0.0154 -0.0209 0.0133 0.0144 -0.0424 -0.0085 -0.0152 0.0106 -0.0619 -0.0207 0.0182 -0.0262 -0.0024 0.0021 -0.0101 -0.0099 -0.0079 0.0193 -0.0242 -0.0088 0.0072 0.0005 0.0229 -0.0118 -0.0263 0.037 0.0117 0.0093 0.0278 0.0353 -0.0579 -0.0286 0.0225 0.0098 0.0092
8-in 0.03 -0.0143 0.0069 0.0535 -0.0376 -0.0109 -0.0453 0.0206 -0.0263 0.0084 -0.0008 -0.0328 -0.006 -0.0338 0.0084 0.0201 0.0265 0.0275 -0.0157 0.0434 -0.0251 -0.0367 -0.0137 0.0523 0.0256 -0.0113 0.0273 0.031 0.006 0.0033 0.0046 -0.0002 -0.017 0.0367 0.0064 0.0309 0.0011 0.0178 0.0012 0.0172 -0.0371 -0.015 0.0019 0.005 0.0045 0.0741 -0.0206 0.0326 -0.0102 -0.0128
9-in -0.039 -0.0152 -0.0093 -0.0545 -0.0248 0.0242 0.081 0.0453 -0.0473 0.0015 -0.0077 -0.0359 -0.0063 -0.0224 -0.0325 -0.0028 -0.0814 -0.0016 -0.0492 0.0075 0.0754 0.0866 0.0435 -0.1058 -0.0569 0.0312 -0.0386 -0.0051 -0.0666 0.001 -0.0459 -0.025 -0.0129 0.0301 -0.0351 -0.0279 -0.0294 0.0805 0.0233 0.0082 -0.0328 0.0306 -0.0206 -0.0262 0.044 0.0433 0.0026 -0.0107 0.0909 -0.052
10-in 0.0286 -0.0334 -0.0056 0.0587 0.0294 0.0172 -0.0702 -0.0341 -0.0608 -0.0225 -0.0079 -0.0055 0.0031 -0.0394 -0.0255 -0.0086 0.0822 0.0015 0.0484 -0.009 -0.0116 0.0742 -0.0458 0.1047 0.0528 -0.0335 0.0311 -0.0156 0.061 -0.0035 0.0464 0.023 0.0111 -0.034 0.03 0.0306 0.028 0.0776 -0.0353 -0.0099 0.0249 -0.0355 -0.0186 -0.0075 0.0364 -0.0092 -0.0175 0.0123 -0.058 0.0541
11-in -0.0048 0.0023 0.0247 0.0126 -0.0081 0.0104 0.0362 -0.0419 -0.0118 -0.006 -0.0544 0.0044 0.0483 -0.0733 -0.034 0.0226 -0.0108 -0.0217 0.0251 -0.0181 -0.0249 0.0047 0.0266 -0.0331 -0.0013 -0.0129 0.0037 -0.0045 -0.0269 0.132 -0.0144 -0.0195 0.0345 -0.0596 0.0274 0.0308 -0.0101 -0.0321 -0.0269 -0.0244 -0.0186 0.0287 0.0285 -0.014 -0.0678 0.0092 -0.0636 -0.0118 0.0063 -0.0018
12-in -0.0094 0.0379 0.0241 0.0263 0.0088 -0.001 0.0138 0.032 -0.0193 0.0003 -0.0106 0.0117 -0.0456 -0.0545 -0.0329 0.0007 -0.0003 -0.0205 -0.0264 0.0008 -0.0213 0.0013 0.0151 -0.0055 -0.0075 -0.028 0.0012 -0.0175 -0.0265 0.0609 0.0074 -0.0136 0.0296 0.0058 0.0313 0.0542 -0.0166 -0.0396 -0.023 -0.0146 -0.057 0.0146 0.0381 -0.0193 -0.0092 0.0065 -0.057 -0.0095 0.0197 -0.0099
13-in -0.0094 0.0262 -0.0765 -0.0081 -0.0005 -0.0341 -0.0545 0.0137 0.0404 0.0045 -0.0317 -0.0183 -0.0125 0.0612 0.008 0.0056 -0.063 0.0407 0.0288 -0.0051 0.0163 -0.0049 -0.0124 0.0315 0.0132 -0.0216 -0.0085 -0.0262 -0.0686 0.0421 0.0112 0.0757 -0.0963 0.0592 -0.0014 -0.0049 0.0203 -0.0049 0.0907 -0.0153 -0.0062 -0.0076 -0.0093 0.0355 -0.0228 -0.0343 0.0699 0.0405 0.0227 0.0113
14-in -0.0067 0.0043 -0.0865 0.0174 -0.0156 -0.0055 0.0479 -0.0141 0.0235 -0.0439 0.0233 -0.013 0.0099 0.0199 0.0042 -0.0153 -0.0044 0.0254 0.0286 -0.0249 0.0132 0.0542 0.008 -0.0194 -0.0085 0.0066 -0.0349 0.0361 -0.0439 0.026 0.0082 0.1266 0.0022 -0.0158 -0.0283 -0.0216 -0.0972 0.035 0.0452 -0.0033 0.0049 0.0206 -0.0083 -0.0167 -0.0329 0.0221 0.093 0.034 -0.0672 0.0074
15-in 0.02 -0.0131 0.0128 0.0292 -0.0352 -0.0901 0.049 -0.0011 -0.0091 -0.0743 0.0083 -0.0677 0.004 -0.0202 0.0261 -0.0251 0.0368 0.0546 0.0478 -0.0509 -0.0073 0.035 -0.0183 -0.0753 0.0083 0.0234 -0.03 0.0369 -0.0095 -0.0273 0.0364 -0.0315 0.0237 7E-05 0.0287 -0.0573 0.0074 -0.0241 0.008 0.0127 -0.0013 0.0466 0.0254 0.0163 0.0197 -0.026 0.0034 -0.001 0.0199 -0.0448
16-in 0.0026 0.0082 -0.0305 0.0164 -0.053 0.0447 0.0654 0.0303 0.0092 -0.0339 0.0222 0.0223 0.0082 0.0038 0.0103 -0.0194 0.1348 -0.0152 0.0266 -0.054 -0.0291 -0.0553 -0.0234 -0.083 -0.0187 0.0512 0.0639 0.0066 0.0247 0.0317 -0.1259 0.0311 -0.0351 0.0126 0.0268 -0.0321 0.016 0.0026 -0.0522 -0.0041 -0.0202 0.0526 0.0262 0.0402 -0.008 0.0071 0.0098 -0.0012 -0.0689 -0.0587
17-in -0.0274 0.0467 -0.0055 0.1096 -0.0217 -0.0312 -0.022 -0.0708 0.0279 -0.0187 -0.0079 0.0162 -0.0016 0.0361 -0.0087 -0.0022 0.02 -0.0618 -0.0126 0.044 -0.0093 -0.0225 -0.012 0.078 -0.0389 -0.006 -0.065 0.0076 0.0058 0.0225 0.0059 0.0199 -0.0306 0.0269 0.0061 -0.049 -0.0024 -0.017 -0.0098 0.0349 -0.0319 -0.0046 -0.0114 0.0024 -0.0089 -0.0129 -0.0257 0.088 0.0238 0.0126
18-in -0.0118 -0.0028 0.0029 0.0971 -0.0251 0.008 -0.0508 0.0521 0.0146 0.0144 0.0058 -0.0128 -0.0035 -0.0217 -0.0056 0.0108 -0.0268 -0.0585 0.0453 -0.0463 -0.0011 0.01 0.0055 -0.0589 -0.0337 0.013 -0.0071 0.0236 0.0099 0.003 -0.0016 0.0029 0.0033 -0.0611 -0.0122 -0.0577 -0.0357 -0.0113 0.0076 0.0006 0.0796 -0.0332 -0.0108 0.0087 0.005 -0.0226 -0.0284 0.087 -0.0079 -0.0138
19-in 0.0143 -0.0508 0.0426 0.0217 0.0299 0.0286 0.0475 0.0197 -0.0029 -0.0413 -0.0216 0.0016 0.0045 0.1998 0.0042 -0.0105 -0.1023 -0.0127 -0.0754 0.0054 0.0535 0.0476 0.0551 -0.1438 0.0286 0.0019 0.007 0.0725 0.028 -0.0293 -0.0656 -0.0447 -0.0278 0.0308 -0.0768 -0.0437 -0.0566 0.0182 -0.001 0.0037 -0.0984 -0.0059 -0.0446 0.12 0.026 0.0207 0.0479 0.0365 0.0462 0.0269
20-in -0.0102 0.0424 0.0032 -0.0983 -0.0585 0.0176 -0.0914 -0.0474 0.0729 0.0002 -0.0053 0.0216 0.001 -0.0008 0.0359 0.0123 0.0029 0.0046 0.0608 -0.0305 -0.0176 0.0523 -0.0791 0.0166 -0.0236 0.0817 -0.0394 0.0039 -0.0299 -0.0527 -0.0082 0.0211 -0.0449 -0.1055 -0.0327 0.0485 0.0232 0.0588 0.0759 -0.0551 -0.0401 0.0751 0.0011 -0.004 0.0242 -0.02 0.0162 -0.0313 -0.0727 -0.0878
21-in -0.0065 -0.0109 -0.0076 0.0131 0.0034 -0.0058 -0.028 0.0365 -0.0312 0.0066 -0.3223 -0.0106 -0.0854 0.0313 0.0102 -0.0136 -0.0257 -0.0223 -0.0082 -0.0231 0.008 -0.0126 0.0259 -0.0406 -0.0298 -0.0175 -0.0057 -0.0055 0.0118 0.1969 -0.014 0.0128 0.0516 -0.0709 0.0237 0.086 -0.0016 0.0273 -0.0051 -0.026 -0.0544 0.0779 0.035 -0.0198 0.0109 -0.0006 0.0512 0.0183 -0.0086 0.0032
22-in 0.0041 -0.0483 0.0138 0.0211 -0.0037 -0.0134 -0.0054 0.0118 0.0276 0.0045 -0.1809 0.0143 -0.1237 -0.0337 0.0273 -0.0817 0.0257 -0.0192 0.027 0.008 0.0104 0.0337 0.0157 -0.0025 0.018 0.0482 0.0008 -0.0009 0.0157 -0.0395 0.0076 -0.0714 0.0014 0.0109 0.0353 -0.0444 -0.0318 -0.0216 0.0552 -0.0105 0.0126 -0.0219 -0.0427 -0.0252 -0.1227 0.0119 -0.0215 -0.0015 0.011 -0.0022
23-in 0.0045 0.038 -0.0313 0.0082 0.0158 -0.0208 -0.0115 -0.0152 0.0033 -0.0189 0.0425 -0.0034 -0.0117 0.0243 -0.0064 -0.0392 0.0134 0.0018 -0.0485 0.0107 -0.0085 -0.0057 0.0109 -0.0083 0.0279 0.0011 -0.0052 -0.0068 -0.0417 -0.0679 -0.0191 -0.0685 0.0072 -0.0126 0.025 0.0157 0.0452 -0.0008 -0.0614 0.0422 0.0455 -0.0116 0.0191 0.0115 0.0009 0.003 0.0203 0.0149 -0.0058 -0.0051
24-in -0.0129 0.0102 0.0073 0.0198 0.0084 -0.0089 0.0327 -0.0335 0.0133 0.036 -0.0215 -0.0396 -0.012 0.0142 -0.0011 0.0003 0.0338 -0.0482 0.0255 -0.0026 -0.0039 0.0204 0.0123 -0.0075 -0.0014 -0.0438 -0.0019 0.0141 -0.0279 -0.0155 0.0002 -0.1126 0.0709 -0.0024 0.0017 0.0096 0.0094 0.0101 0.0817 0.0102 -0.0411 -0.0133 -0.0112 0.0043 0.0002 0.0368 -0.0592 -0.0074 -0.0344 -0.0155
25-in -0.0319 0.0069 -0.0058 0.0141 3E-05 0.0496 -0.0694 -0.0309 0.0071 -0.1237 0.0009 -0.0444 -0.0091 0.009 0.0146 -0.0013 0.0189 0.087 0.0092 -0.0488 0.0109 -0.0133 -0.0254 -0.0509 0.069 0.0407 -0.0234 0.0014 -0.0314 -0.0678 0.0082 -0.0076 0.0544 0.0107 -0.0179 -0.038 -0.0137 -0.0137 -0.1371 0.0008 0.0076 0.0763 0.0502 -0.0251 0.0053 0.0507 -0.0017 -0.0217 0.0703 0.0228
26-in 0.0564 -0.0289 0.0036 0.0352 -0.0034 0.0743 0.0631 0.0251 0.0051 -0.1657 -0.0043 0.0354 0.0177 0.0021 0.0119 0.0667 0.0039 0.0584 -0.0139 0.0078 -0.027 -0.0314 0.0073 0.0356 -0.0238 -0.1501 0.0239 -0.0225 -0.0011 -0.0608 -0.0352 0.0039 0.0478 0.0075 -0.0157 -0.0599 -0.0012 0.0046 0.1295 0.0114 0.01 -0.0738 0.0319 -0.0197 -0.0176 -0.0136 0.0067 0.0043 -0.0508 -0.0304
27-in -0.0348 -0.0705 -0.0052 -0.0483 -0.0356 0.0082 0.0287 -0.0401 0.0424 0.0532 0.0431 0.0184 -0.0173 0.025 -0.0265 -0.0563 0.0321 0.103 -0.0164 0.0127 -0.0007 -0.0055 -0.0273 -0.034 0.019 0.1409 0.0168 0.0053 0.0167 -0.0063 -0.049 -0.0139 -0.0282 0.0987 -0.0315 0.1347 0.0061 0.0056 0.0429 -0.0238 0.0232 -0.0343 -0.0124 -0.0222 0.0183 -0.0579 0.021 -0.0444 0.0155 0.0087
28-in 0.0042 -0.0544 0.0069 0.0037 0.0119 -0.0142 0.0776 -0.0895 -0.001 0.0806 0.0301 0.0597 -0.0093 -0.013 0.003 0.0401 -0.0095 -0.1568 -0.0365 -0.0188 0.01 -0.0015 0.0066 0.0161 0.0793 -0.1405 0.0094 0.0038 -0.002 0.0356 -0.0344 0.0403 -0.0202 0.0358 -0.0122 -0.1226 0.042 0.0037 0.0624 -0.0083 0.0024 0.0853 -0.0144 0.0117 -0.0094 -0.0032 -0.0084 -0.0291 0.0188 0.0093
29-in 0.0309 0.1661 0.0108 0.0343 0.0224 0.0117 0.0691 0.0353 0.0706 0.0631 0.0306 0.0279 0.009 0.0492 0.0484 0.044 0.0394 0.0265 0.0253 0.0272 0.049 0.0364 0.0301 0.0598 0.052 0.1182 0.0161 0.0184 0.052 0.0997 0.0281 0.035 0.0501 0.08 0.1034 0.0073 0.0524 0.0302 0.1334 0.0305 0.1516 0.1185 0.0882 0.0321 0.0197 0.0287 0.0083 0.0168 0.0688 0.034
30-in 0.0243 -0.0422 -0.01 0.037 0.0155 -0.0132 0.0654 0.0349 -0.084 -0.0428 -0.043 -0.0172 0.0017 -0.0512 -0.0391 -0.0067 0.0386 -0.0171 0.0379 -0.0325 0.0155 -0.0306 -0.077 0.0488 0.0474 0.1297 0.0217 -0.0213 0.0555 -0.0877 0.0203 -0.0026 -0.0346 -0.1103 -0.0544 0.0312 -0.0101 -0.0253 0.1093 -0.0404 -0.0931 0.1089 -0.0841 -0.0231 -0.0145 0.0166 -0.0185 0.0022 0.0585 0.032
31-in 0.0016 -0.021 0.0046 0.0267 0.0158 -0.0065 -0.0173 0.0321 -0.0482 -0.0371 -0.035 -0.0479 0.3051 0.0022 -0.017 -0.0084 0.0157 -0.0215 0.0258 -0.0008 0.0083 -0.0056 0.0207 -0.0172 -0.0343 0.0176 -0.0106 -0.0318 -0.0148 0.0251 0.0012 -0.0647 0.0123 -0.0174 0.0375 -0.0314 -0.0257 0.0131 -0.0543 -0.0153 0.0128 -0.0191 0.0366 -0.024 0.0303 -0.0033 0.0347 0.016 -0.0007 -0.0018
32-in -0.0017 -0.0311 -0.0124 -0.0302 0.0123 0.0059 0.0054 0.0165 0.0207 0.017 0.0124 0.0159 0.0986 0.0313 -0.0301 -0.0291 -0.0203 -0.0027 -0.0093 -0.0188 -0.0108 -0.0167 0.0067 -0.0311 0.0357 0.033 0.0019 -0.0042 -0.042 0.1254 -0.0126 0.0324 0.0264 -0.0623 -0.0028 0.0513 0.0129 -0.0044 0.063 -0.0088 -0.0121 -0.0239 -0.0645 0.0408 0.08 -0.0065 0.0007 -0.0077 0.0071 -0.0023
33-in 0.0375 0.0226 -0.0406 0.0363 0.0639 -0.0176 0.0236 -0.0398 -0.0306 -0.0246 -0.0322 0.1178 0.0378 0.0314 -0.0013 0.0097 -0.005 -0.0359 0.0518 -0.016 -0.0185 0.0042 0.0249 -0.0059 0.013 -0.0055 -0.0094 -0.0062 0.0312 -0.0396 -0.0013 -0.1166 0.0584 0.0347 0.0035 0.0124 0.0061 0.0069 0.1061 0.0381 -0.0474 0.0036 -0.0124 0.0131 0.0132 0.0338 0.0443 0.019 -0.0349 -0.0299
34-in -0.0071 0.0463 -0.0313 -0.0304 -0.0662 0.0112 -0.0214 0.0394 -0.0744 -0.0501 -0.0116 -0.0587 -0.0258 0.0027 -0.0213 -0.0127 0.0568 -0.0325 -0.082 0.0355 0.0113 -0.0038 -0.0103 -0.0062 -0.02 -0.0051 -0.009 0.007 0.1368 -0.0441 -0.0177 -0.1085 0.04 -0.0553 0.0254 0.0167 0.0637 0.0001 0.1156 -0.0025 0.0341 0.0062 -0.0079 -0.0048 -0.0141 -0.0377 0.0369 0.0154 0.0189 0.0361
35-in -0.064 -0.0011 -0.0084 0.0404 -0.0442 -0.0257 0.0512 0.0159 -0.0053 -0.0966 0.0358 0.0068 -0.0318 -0.0057 -0.0473 0.0018 -0.0446 0.0049 -0.0333 0.0162 -0.0126 0.0083 0.0025 0.0391 0.0726 -0.0009 0.0082 0.0198 -0.0566 -0.0201 0.0178 0.0109 0.0152 0.0033 -0.0346 0.0377 -0.0177 -0.0012 0.0059 -0.0102 0.0107 0.0372 0.045 0.0172 2E-05 -0.0276 0.0078 -0.0048 -0.0313 -0.0525
36-in 0.1154 0.021 -0.0142 -0.035 0.0093 -0.0302 -0.0087 0.0078 -0.0298 0.1185 0.0156 -0.083 0.017 0.0084 0.0246 -0.0097 -0.0361 0.0541 0.0082 -0.0092 0.0064 -0.0127 -0.0026 -0.0039 0.0235 0.0344 0.0591 -0.025 -0.09 -0.0461 0.0684 -0.0292 0.0411 -0.0027 -0.0044 -0.0254 -0.0083 0.0089 -0.0209 0.0088 0.0112 -0.0057 -0.0236 0.0231 0.0076 0.0123 0.0006 0.0163 -0.0313 0.0033
37-in -0.0217 -0.0276 0.0004 -0.022 -0.0605 0.0104 0.0236 -0.0139 0.0046 -0.0132 -0.0114 -0.0402 0.0377 -0.0005 -0.0166 0.0197 0.0071 -0.1118 -0.0524 0.0098 0.0032 0.0037 0.0029 0.0443 -0.1147 0.0495 0.0441 0.025 -0.0372 0.0311 -0.0303 0.0338 -0.0225 0.0608 -0.006 -0.0833 0.0486 0.0051 -0.0246 -0.0082 -0.0374 -0.0537 0.023 -0.0197 0.0139 -0.0435 0.009 -0.0359 0.0067 0.0017
38-in -0.0885 -0.0492 0.0017 -0.0828 0.0693 0.0008 -0.0442 0.0452 0.1064 -0.0041 -0.0042 0.0776 -0.0338 -0.0206 -0.0247 -0.0063 -0.0043 -0.0773 0.041 -0.0033 -0.01 -0.0076 -0.0129 0.0016 -0.0764 -0.0002 0.0125 -0.03 0.0525 0.018 0.0019 0.0132 -0.0287 -0.0348 -0.0114 -0.0532 -0.0493 0.004 -0.0094 0.0336 0.063 0.0411 0.0324 0.0116 -0.0016 0.0393 0.0165 -0.0465 -0.0153 -0.0089
39-in -0.0398 -0.0413 0.0084 -0.019 -0.0041 -0.0168 0.0049 0.0111 -0.0848 -0.0454 -0.0295 -0.046 -0.008 0.0295 -0.0521 -0.01 0.0338 0.011 -0.0004 0.0259 -0.0187 -0.0073 0.0323 0.0436 -0.0592 0.0275 -0.0104 0.0127 -0.0603 0.0723 0.0293 0.0112 0.0424 0.0737 0.0671 -0.0059 0.0199 0.0272 0.0246 0.0372 0.0916 0.0142 -0.0591 0.0184 -0.0055 0.0044 0.0132 -0.0037 0.0039 -0.0186
40-in 0.0265 0.0992 -0.007 -0.0604 -0.0344 -0.0021 -0.0532 -0.0276 -0.1226 0.0354 0.0284 -0.0458 0.0085 -0.0252 -0.0482 0.0252 -0.0381 -0.0169 -0.0535 0.0026 -0.0302 -0.0148 0.0236 -0.0544 0.0771 0.0149 -0.0308 -0.0078 0.0789 -0.0125 -0.0144 -0.0357 -0.0056 0.0162 -0.0522 -0.0303 -0.0489 -0.0198 0.0287 0.0102 -0.0731 0.0212 0.071 -0.0279 -0.0079 -0.0223 -0.0004 -0.0206 -0.0492 -0.0605
41-in -0.021 0.0231 0.017 0.0086 0.0136 -0.0083 -0.0171 0.0353 -0.0792 0.025 0.1063 -0.0099 -0.0588 -0.0496 -0.0467 0.0051 -0.0047 0.0259 0.0074 0.0004 0.0062 0.0113 -0.0214 0.01 -0.0567 -0.0097 -0.015 -0.0618 -0.0317 -0.0631 -0.0025 0.0395 -0.029 -0.0009 -0.0398 -0.0326 0.0257 -0.0022 0.0446 0.0188 0.0471 -0.0063 -0.0361 0.0005 -0.0618 0.0067 -0.0067 0.0028 0.0047 1E-05
42-in 0.0087 0.0385 -0.0128 -0.0271 -0.002 -0.0011 -0.0117 0.0397 0.0529 -0.0038 -0.0048 0.0259 -0.0176 0.0199 -0.0036 0.0088 0.0135 -0.0191 0.0145 -0.0022 -0.0044 -0.0133 0.0181 -0.0217 0.0424 -0.0307 -0.0055 -0.0119 0.0017 0.0407 0.0018 -0.0489 0.0147 -0.0234 0.0318 -0.0179 -0.0225 0.0049 -0.0367 -0.014 0.0075 0.0155 0.0486 0.0265 0.0336 -0.0005 0.0366 0.0077 0.0089 0.0082
43-in 0.0112 -0.0671 0.0201 -0.0421 -0.0504 -0.0173 0.0434 -0.0598 -0.063 0.0174 0.0353 0.0005 -0.0171 0.0331 -0.0187 0.0083 -0.0448 0.0226 0.0767 -0.0339 -0.0191 0.015 0.0069 0.001 0.0127 0.0017 0.0196 -0.0236 0.0866 0.0487 0.0189 0.1089 -0.0204 0.0323 -0.0306 -0.0198 -0.0742 0.0092 -0.0355 -0.0107 -0.0365 0.0281 -0.0156 0.0364 0.0157 0.0602 -0.1036 -0.0025 -0.045 0.0327
44-in -0.0246 0.0015 0.014 -0.0544 -0.015 -0.0025 0.0547 -0.0562 0.0569 -0.0251 -0.0111 -0.0648 -0.025 -0.0163 0.0076 0.0106 -0.022 -0.0126 0.0466 -0.0192 -0.0212 0.0137 0.0278 -0.0031 0.0095 0.0256 0.0205 -0.0555 -0.0982 -0.0485 -0.0082 -0.0881 0.0267 0.0419 0.0095 0.0133 0.0172 0.0086 -0.0063 0.0535 -0.0246 0.0067 0.0029 0.0187 0.0222 0.0636 0.0694 0.0091 -0.0462 0.0357
45-in -0.0251 -0.0072 0.0117 -0.0591 0.0524 0.0251 -0.0444 -0.0281 -0.0037 -0.0677 0.0198 -0.1274 -0.0065 0.0006 0.0432 0.0031 0.0541 -0.0166 0.0078 -0.0307 0.0085 0.0156 -0.0179 -0.0501 0.068 -0.019 0.0626 -0.0479 -0.0268 0.0238 -0.0444 0.0187 -0.0227 0.0058 0.0034 0.0184 -1E-04 -0.0155 0.0407 -0.011 -0.0092 0.0106 0.0254 0.0116 0.0009 0.015 -0.0026 0.0435 0.0747 0.0126
46-in -0.0374 -0.0128 -0.0084 0.0308 -0.0211 -0.0079 -0.0633 -0.0216 -0.0103 -0.0518 -0.0181 -0.0129 -0.0137 0.0014 -0.0247 0.0247 0.0194 0.0017 0.0251 -0.0102 0.0194 0.0009 -0.0013 -0.0223 -0.0145 -0.0542 0.0767 -0.0278 0.0171 0.0089 0.0032 -0.0142 -0.006 -0.0026 0.0251 -0.0234 0.0122 -0.0029 0.0327 0.0093 -0.0051 -0.0321 0.0025 0.011 0.0099 0.0344 0.0122 0.0159 0.0433 -0.0653
47-in 0.0722 -0.0613 -0.011 0.051 -0.0268 0.0105 -0.0653 0.0913 -0.0797 0.0127 0.0077 -0.0094 0.0165 0.0761 0.029 -0.0056 -0.006 -0.0375 0.0543 -0.0111 -0.0091 0.0009 -0.0154 -0.029 0.1014 0.0814 -0.0606 -0.0007 -0.0358 0.0103 -0.0032 0.0031 -0.0254 -0.0352 -0.0179 -0.0223 -0.061 0.0011 -0.003 0.0279 0.0874 -0.0494 0.0216 -0.015 -0.0054 0.0543 0.002 0.0293 -0.0225 0.0301
48-in 0.0428 0.0439 -0.0002 -0.1209 0.1104 0.0243 0.0038 0.0359 -0.0395 -0.0107 -0.0074 -0.0538 -0.0035 -0.0137 0.0282 0.0289 0.0113 -0.1067 -0.0298 0.0321 0.0037 0.0146 -0.0017 0.0791 -0.0378 0.0517 -0.0057 -0.0568 0.019 0.0291 -0.0006 0.031 -0.0236 0.018 0.0098 -0.0926 0.0231 0.0051 -0.016 0.0246 -0.0441 -0.1139 -0.022 0.0174 0.0227 -0.0602 0.0271 -0.061 -0.0053 -0.0053
49-in -0.036 0.0272 0.0114 0.0928 0.0508 0.0039 -0.0922 -0.0502 -0.1598 0.0322 0.0051 -0.0588 -0.0117 0.0472 -0.0969 0.0075 -0.0702 0.0069 -0.0339 0.0115 -0.0412 0.0028 0.0461 -0.0849 -0.0493 0.0543 0.0498 0.0149 -0.0476 0.023 -0.0395 -0.0119 -0.003 0.0417 -0.0077 -0.0217 -0.0125 -0.003 0.0505 0.0093 0.0111 0.0584 0.0084 0.0398 0.0003 -0.0313 -0.0008 0.0306 -0.0887 0.0898
50-in -0.0023 0.09 -0.0012 0.0322 0.0217 -0.001 -0.0548 -0.0273 0.0738 0.0077 0.0116 0.0441 -0.0042 0.0209 0.0271 0.0244 -0.0098 -0.0282 -0.0408 -0.0124 -0.0294 0.0068 -0.0024 -0.0355 -0.0303 0.0494 0.004 0.008 -0.0239 -0.0678 -0.0056 -0.0371 -0.0225 -0.0275 -0.0779 -0.0215 -0.0508 0.0172 0.0633 -0.0031 -0.1189 0.0406 0.0434 0.0054 0.0012 -0.0162 -0.0006 0.0173 -0.0516 0.0287

Table S2 | Real part of the reconstructed matrix of the 100-mode interferometer.



1-out 2-out 3-out 4-out 5-out 6-out 7-out 8-out 9-out 10-out 11-out 12-out 13-out 14-out 15-out 16-out 17-out 18-out 19-out 20-out 21-out 22-out 23-out 24-out 25-out 26-out 27-out 28-out 29-out 30-out 31-out 32-out 33-out 34-out 35-out 36-out 37-out 38-out 39-out 40-out 41-out 42-out 43-out 44-out 45-out 46-out 47-out 48-out 49-out 50-out
1-in 0.0212 0.0294 -0.0191 0.0421 0.0095 -0.0777 -0.0706 -0.0131 -0.0856 -0.1809 -0.0069 0.0648 -0.0011 0.022 -0.0082 -0.0108 -0.0299 -0.0463 0.0007 -0.0017 0.0151 0.0097 -0.0002 -0.0434 0.02 0.0481 0.0027 -0.0056 0.0008 0.0052 -0.0021 -0.0292 -0.0128 -0.0044 -0.0047 0.0097 0.0309 0.025 -0.0096 0.0121 -0.0008 -0.0043 0.0135 0.0035 0.0063 -0.0156 -0.0079 -0.0022 0.0817 0.0367
2-in -0.0527 -0.017 0.0112 -0.0078 -0.008 0.047 -0.01 -0.0244 0.0898 0.0293 -0.0215 -0.0448 0.0013 0.0363 -0.0084 -0.0018 0.0469 0.0318 -0.0019 0.0082 0.0278 -0.0043 -0.0235 -0.116 -0.0058 -0.0269 0.0015 0.0054 -0.0029 0.0009 -0.0018 0.0168 -0.0145 -0.003 -0.0039 -0.0007 -0.0114 -0.0152 -0.0013 -0.01 -0.0041 0.0122 -0.007 0.0143 0.0087 0.0072 8E-05 0.0121 0.1014 -0.0365
3-in -0.0512 -0.0336 0.0011 0.0245 0.0344 -0.0329 0.0218 0.0148 -0.0482 0.0623 -0.0391 0.0022 -0.0436 -0.0512 -0.0029 0.0446 -0.0715 -0.0498 0.0126 0.079 -0.0104 -0.0268 0.0051 0.0208 -0.006 -0.0672 -0.0119 -0.0119 0.0037 -0.0071 -0.0123 0.0062 -0.0691 -0.0061 0.0044 -0.037 -0.0126 0.0393 -0.0198 0.0183 0.0074 -0.0066 0.0227 -0.0417 0.0247 -0.0032 -0.027 -0.0404 0.0177 0.0045
4-in 0.0396 -0.0214 0.0328 0.0231 0.0231 0.0168 -0.0067 0.0004 0.0148 -0.0577 -0.0381 -0.0095 -0.0496 -0.0531 0.0137 -0.0564 0.0682 0.0417 0.0087 0.0511 -0.0137 -0.0002 0.0205 0.0175 0.0769 -0.036 -0.0215 -0.0087 0.0013 0.0057 0.0166 -0.0054 -0.0706 -0.0068 -0.0012 -0.0595 -0.0181 -0.0707 -0.0111 -0.0078 -0.0061 0.0183 0.0286 -0.036 0.0312 0.0171 -0.0435 0.0201 0.0255 0.0281
5-in -0.0073 -0.0351 -0.1095 0.0482 -0.034 0.0606 0.0018 -0.0141 -0.043 -0.0008 -0.0031 0.0238 0.0297 -0.0066 -0.024 0.0356 0.0037 0.1192 -0.0115 -0.0083 -0.0021 0.0314 0.0376 0.0148 -0.0245 0.0739 -0.0203 0.0229 -0.0074 0.0106 0.0162 -0.0095 0.0496 0.0074 0.014 0.0162 -0.0123 0.0029 -0.0216 -0.0306 -0.001 -0.0107 0.0541 0.0022 0.001 0.021 0.0031 0.0559 0.0018 0.0353
6-in -0.0173 0.0106 -0.137 0.0755 0.043 0.0292 -0.015 0.0081 0.0346 -0.075 -0.0107 -0.0073 -0.0021 -0.0154 0.0313 -0.0441 0.0736 0.0554 -0.001 0.024 -0.024 0.0313 -0.0774 -0.0141 -0.016 -0.0249 0.012 -0.0174 0.0192 0.0029 0.0108 0.0447 -0.0202 0.0413 0.0019 0.0125 0.0336 0.0397 0.0188 0.0296 0.0104 0.0172 -0.0444 -0.0246 -0.0136 0.0037 -0.0253 -0.0802 0.0167 -0.0032
7-in -0.0491 -0.0184 -0.004 -0.1976 -0.0437 -0.0106 0.0027 -0.0293 0.0242 -0.0069 -0.0164 -0.004 0.0207 -0.0655 -0.0066 0.0898 0.0208 0.0455 -0.0321 -0.005 0.0243 -0.0032 0.0661 -0.016 -0.0297 0.0036 -0.0217 -0.0039 -0.0422 -0.0039 -0.0118 -0.0269 0.0492 0.007 -0.0025 0.0152 -0.0103 0.0026 -0.0044 0.0457 0.0163 0.0136 -0.0079 0.0463 0.0042 -0.004 0.0365 -0.0616 -0.0161 0.0087
8-in -0.0577 -0.0772 -0.0376 -0.1494 0.03 -0.0222 -0.0106 0.0442 0.0389 0.0087 0.0349 -0.0103 -0.0184 0.074 0.0109 0.05 0.0286 0.0465 0.0379 0.0199 -0.0328 -0.029 0.0247 0.0157 0.0142 0.0317 0.0144 -0.0055 0.044 -0.0019 -0.003 -0.036 -0.0411 -0.0097 0.0047 -0.014 -0.0109 -0.0249 -0.0038 0.0455 0.0181 -0.0239 0.0212 -0.0468 -0.0049 -0.0042 -0.0292 -0.0818 0.0119 2E-05
9-in 0.0873 0.029 -0.0413 0.0195 0.0076 -0.0619 -0.0044 -0.0055 0.0277 0.0385 0.0312 -0.0256 -0.0269 0.0016 0.0197 0.0125 0.0263 0.0201 -0.0162 0.0112 -0.0066 -0.0037 0.0187 0.0089 -0.0101 0.0183 0.0391 0.0142 0.0151 -0.0115 -0.0069 -0.0224 0.0158 -0.0252 -0.024 -0.0339 -0.0363 0.011 -0.0033 0.0022 -0.001 0.0011 -0.0243 -0.0253 0.0313 -0.0253 0.0121 0.0171 -0.0065 -0.015
10-in 0.1083 -0.0217 -0.0244 -0.0349 -0.0341 -0.0632 -0.002 -0.0268 0.0464 0.0371 -0.0196 -0.0277 0.0153 -0.0318 -0.0201 -0.0199 0.03 0.0244 0.0166 -0.026 0.0093 -0.0185 -0.0102 -0.0009 0.0016 0.0028 -0.0249 0.0093 -0.0274 0.0035 0.0021 -0.0227 -0.0025 0.0213 0.0214 0.0197 -0.0429 -0.0293 -0.0144 -0.0226 -0.0004 0.0044 0.0283 0.038 -0.0212 -0.0279 0.0046 -0.002 -0.0105 -0.064
11-in -0.0313 0.0415 -0.0266 -0.0105 0.0101 -0.1211 -0.0781 -0.006 0.0616 0.1844 -0.0215 0.0717 0.0065 -0.0135 -0.0129 -0.0076 0.0316 0.0157 -0.0031 0.0099 -0.0008 -0.0159 0.0229 -0.2151 0.0167 -0.0258 -0.0408 0.0191 -0.0065 -0.0325 0.0226 -0.0337 0.0258 -0.0078 0.0114 0.0031 0.037 -0.0045 0.0133 -0.007 0.0213 -0.0025 -0.0134 0.0054 0.0043 0.016 0.0057 0.0081 0.0742 0.0569
12-in -0.0337 0.0245 -0.0317 -0.0047 0.0011 -0.0603 0.0158 0.0189 0.0616 0.0068 0.0231 0.0659 -0.0101 -0.0098 0.0218 -0.0033 0.0352 0.0188 -0.0042 -0.0025 0.0124 -0.015 0.0235 0.2038 0.0152 -0.0177 -0.0084 0.0091 -0.0003 -0.0336 0.0265 -0.0359 -0.016 0.0067 0.0162 -0.021 0.0368 0.0009 0.0128 -0.0036 0.0242 -0.0136 -0.0107 -0.0265 -0.0051 0.0132 0.0027 0.0095 -0.0879 0.0553
13-in -0.0438 -0.0477 -0.0121 -0.0035 -0.009 -0.0738 -0.038 0.034 -0.1404 0.0452 -0.0236 -0.0314 -0.0539 -0.0125 -0.0886 0.0032 0.1107 -0.0004 0.0284 -0.0157 -0.0014 0.0225 0.013 -0.0374 0.0696 -0.0331 -0.0039 0.0119 0.0433 0.0207 0.0425 0.0495 -0.1024 -0.0126 0.0131 -0.1046 0.0191 -0.0609 -0.0005 -0.0048 -0.011 -0.0096 0.0246 0.0619 0.0443 0.0215 -0.0263 -0.0196 0.0071 0.0345
14-in -0.0424 0.0127 -0.0504 0.0381 -0.0205 -0.0677 -0.0391 -0.0187 -0.1336 -0.0028 0.0441 -0.0334 0.0465 0.0277 0.0272 0.001 0.0921 0.003 -0.0305 -0.0691 0.0035 0.0329 0.0091 0.028 0.0257 0.0057 -0.0637 -0.0242 -0.0484 0.0092 0.0252 0.042 0.1193 0.0111 -0.0195 0.0436 0.0329 -0.0463 0.0178 -0.0059 -0.0073 0.0304 -0.0441 -0.0512 -0.0542 0.0135 0.0032 -0.0027 -0.0315 -0.0093
15-in 0.0044 0.0068 -0.156 -0.0424 -0.064 0.0743 0.0306 -0.0079 0.022 -0.0095 0.0077 0.0381 -0.0011 0.0072 -0.0267 -0.0135 0.0034 -0.0666 -0.0075 -0.0029 0.0106 -0.0003 0.0174 -0.0006 -0.0188 -0.0399 -0.1033 0.0281 -0.0022 0.0108 0.0082 0.0141 -0.0299 -0.0231 0.0029 0.0056 -0.0156 -0.0185 -0.0053 -0.0226 -0.0215 -0.036 0.0572 -0.0637 0.0147 0.0054 -0.0004 -0.0097 0.0012 0.0327
16-in -0.0104 0.0175 0.1126 0.0454 0.0003 0.0174 8E-05 0.0092 0.0306 -0.0433 0.0145 -0.0108 -0.0167 0.0095 -0.0129 -0.0342 0.0439 0.0099 0.0127 -0.0095 0.0084 -0.0378 0.0149 0.0185 0.0198 -0.0291 -0.0002 -0.0014 0.0155 -0.018 -0.0302 -0.0925 -0.0207 -0.0621 -0.0157 -0.0353 -0.0287 -0.0164 0.0027 0.0018 -0.0005 0.0027 0.0038 0.0809 0.029 -0.0146 0.0124 -0.0689 -0.005 -0.016
17-in -0.0001 0.0552 0.0062 0.016 -0.0218 0.0146 0.0121 -0.0042 0.0114 0.0064 -0.0052 0.0116 0.0427 -0.0239 0.0187 -0.0456 -0.0014 0.0039 -0.0108 -0.0046 0.0106 0.0095 -0.0174 0.0209 -0.0051 -0.0264 0.035 0.0107 -0.0265 0.001 0.0128 -0.0259 0.0135 -0.007 -0.0103 -0.0196 -0.0126 0.0167 0.0018 -0.0265 -0.0376 0.0201 -0.0197 -0.0493 -0.026 -0.0029 0.0087 0.0382 -0.0068 -0.0138
18-in 0.0082 -0.038 -0.0333 0.0316 0.0071 -0.0104 0.0034 0.0354 0.0011 0.0223 0.0128 0.0085 -0.0279 0.0336 0.0024 -0.0665 -0.0032 -0.0032 0.0232 0.0038 -0.0136 -0.0098 -0.0163 0.0027 0.0059 0.0107 0.0124 0.0135 0.0033 0.0013 0.0115 -0.0434 0.004 -0.0051 0.0054 -0.0139 -0.0199 0.0034 -0.0053 -0.0067 -0.0474 -0.0158 0.0032 0.0429 0.0019 -0.0068 -0.0131 0.0266 0.0114 -0.0097
19-in -0.1171 -0.0652 0.0137 -0.0547 -0.0279 0.0114 -0.0068 -0.0377 -0.0187 -0.0612 -0.0108 -0.0443 0.0236 -0.042 -0.0318 -0.042 -0.04 -0.0255 0.0392 -0.0186 0.0006 -0.0241 -0.0238 0.0209 -0.0173 -0.0398 0.0718 0.0511 -0.0464 0.0106 0.0015 -0.011 -0.0328 0.0441 0.0401 0.0245 -0.0523 -0.0358 -0.0315 -0.0174 -0.0016 0.026 0.0711 -0.0136 -0.0515 -0.0338 -0.0049 -0.0314 -0.006 0.0559
20-in 0.0803 -0.0228 0.0658 -0.0399 0.0036 0.1168 -0.0361 0.0222 0.0362 0.0216 -0.011 -0.0002 -0.0133 -0.0172 -0.0035 -0.0269 0.021 0.0167 0.0046 0.0054 -0.0098 -0.0053 -0.0383 -0.0005 -0.0196 -0.0023 -0.0168 -0.0178 -0.0276 -0.034 -0.0184 0.0364 -0.0055 -0.002 0.0105 -0.0164 0.0518 -0.0188 -0.0252 0.005 -0.0146 -0.0036 0.0158 0.046 -0.017 0.0151 -0.0244 -0.0045 0.0146 0.1049
21-in 0.0115 -0.0257 0.0086 0.0157 -0.0202 0.0971 0.0237 -0.0058 -0.0391 -0.1427 -0.0537 -0.0971 0.0361 0.0018 0.0079 -0.001 -0.0156 -0.0176 -0.0036 -0.0026 0.0078 -0.0092 -0.0171 -0.0115 -0.0262 0.0247 -0.0411 -0.001 0.0001 -0.0536 0.0314 0.0018 -0.0149 -0.0091 0.0137 0.0108 0.0005 -0.0301 0.0074 -0.0121 0.0217 0.0188 -0.0706 -0.03 0.0044 0.0195 0.0068 -0.0024 -0.0078 -0.0308
22-in 0.0171 0.015 -0.0184 -0.033 -0.0041 -0.0341 0.1775 -0.0052 0.015 -0.0713 0.0294 0.0155 0.0147 0.0271 0.0066 0.0094 -0.0039 0.0181 0.0082 -0.021 0.0234 0.0207 -0.01 -0.1226 0.0097 0.0043 -0.003 0.0413 -0.0098 0.0574 -0.0444 -0.0225 0.0032 0.0065 -0.0182 0.0194 0.0249 0.0361 -0.018 0.0206 -0.0391 0.0047 0.0112 0.0271 0.0029 -0.0331 -0.0143 -0.0037 0.0278 0.0254
23-in -8E-05 -0.015 -0.0052 -0.0171 0.0043 -0.0286 0.028 0.0039 -0.0329 0.006 0.07 -0.0191 0.0922 -0.0233 -0.0081 -0.0098 0.0546 0.0115 0.0002 0.0242 0.0016 -0.0037 0.0008 -0.0055 0.003 0.0089 0.0369 0.0295 0.0261 -0.0151 -0.0478 0.0187 -0.0378 0.0076 0.0137 0.1082 0.0058 0.0419 -0.014 0.0185 0.0223 -0.0712 -0.0634 -0.0026 0.0069 0.0036 -0.018 0.0021 0.003 0.0109
24-in -0.0146 0.0072 0.0034 -0.0002 0.0339 0.0091 -0.0208 -0.0153 -0.0327 0.0083 -0.0135 -0.023 -0.0639 -0.0189 0.0354 0.0113 0.0152 -0.0062 0.0601 0.0002 -0.0202 0.0106 0.0283 0.0252 0.0142 0.0257 -0.0009 -0.0054 -0.0155 0.0023 0.0087 -0.0027 0.07 -0.0192 0.0376 -0.1189 -0.0022 -0.047 0.0116 -0.0002 0.0325 -0.119 -0.0512 0.0103 -0.013 0.007 -0.0184 -0.0011 -0.0002 0.0055
25-in 0.0006 -0.0314 0.0856 -0.0065 0.0078 -0.0379 0.0478 -0.0052 -0.0265 -0.0247 0.0273 0.011 -0.0912 -0.0179 0.0006 0.0425 0.0248 0.0125 0.0206 -0.0282 -0.0402 -0.0436 -0.0193 -0.0078 -0.0099 0.0304 -0.0529 0.0351 -0.0118 -0.0015 0.0172 -0.0067 0.0285 -0.1046 -0.0577 -0.0343 0.0013 0.0571 -0.0127 -0.0138 -0.0383 -0.0555 -0.0636 -0.1216 -0.012 -0.0029 0.0195 0.0631 -0.0049 -0.0032
26-in -0.0088 0.0209 0.0585 0.0141 -0.0172 -0.0389 0.0704 0.0007 0.0286 -0.0176 -0.0147 -0.0101 -0.0523 0.0204 -0.0055 -0.0427 0.0154 0.0305 -0.0215 -0.0187 0.0304 -0.0358 0.071 0.0073 0.0291 -0.0209 -0.1242 0.0683 0.0088 0.0235 -0.0303 0.0224 -0.0285 0.1538 0.0497 0.0387 -0.0058 -0.0487 -0.0111 -0.0175 -0.0359 -0.0319 -0.0005 -0.1197 0.0031 -0.0129 0.0244 -0.0489 -0.0089 -0.0083
27-in -0.0188 0.0161 0.0122 -0.0897 -0.0143 0.006 0.0291 0.0101 0.0101 -0.0057 -0.1105 0.0124 -0.122 0.0484 0.0226 0.0397 0.0065 0.0203 -0.0373 0.0293 -0.0259 0.0015 -0.0671 0.0042 0.0286 -0.0134 -0.0062 -0.0424 -0.046 0.0068 0.0149 0.0241 0.0449 0.0475 0.0199 0.0733 0.016 0.0061 0.0132 -0.0649 -0.1608 0.0033 -0.0379 -0.0015 -0.0246 0.0007 -0.0423 -0.0097 0.0026 -0.0018
28-in 0.0091 -0.0325 -0.0025 0.0129 -0.0649 -0.0132 -0.0281 -0.0139 -0.0137 -0.0305 0.039 -0.0128 -0.0862 -0.057 0.0065 0.0523 -0.0059 -0.0102 0.0741 0.0257 0.0125 0.006 0.0362 -0.0178 -0.0091 -0.0289 0.005 0.0173 -0.0278 0.0256 0.0328 -0.009 0.0155 -0.0193 0.0064 -0.0276 0.0023 -0.0071 0.0134 0.0156 0.0479 -0.0348 0.0392 0.0299 -0.0045 0.009 0.0067 0.003 -0.0101 0.0116
29-in 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30-in -0.0277 0.0114 -0.0033 0.0204 -0.0217 -0.0117 -0.0273 0.0058 -0.0248 -0.0042 0.045 -0.0147 -0.009 -0.0095 0.0023 0.0172 -0.0054 -0.0076 0.0283 -0.0181 0.0117 -0.0079 0.0207 -0.0111 0.0144 0.0067 -0.0431 -0.023 0.0176 -0.0148 -0.0134 0.0009 0.0033 0.0242 0.0288 -0.023 0.0113 -0.0061 0.0107 -0.0164 -0.0066 0.0412 0.0736 0.0243 0.007 -0.027 0.021 0.0006 7E-05 -0.036
31-in 0.0112 -0.0203 -0.0064 0.0071 0.0109 0.1024 -0.1356 0.0105 -0.0241 -0.0973 0.0644 -0.0864 -0.0154 0.005 0.0183 0.0021 -0.0107 -0.0073 0.0013 0.0611 -0.0245 -0.0372 -0.0215 -0.1305 -0.0267 0.0114 -0.0165 0.0395 0.0025 -0.0037 0.0108 -0.0206 -0.0166 0.0032 0.0057 0.0107 0.0224 -0.0841 0.0244 -0.0488 0.0209 -0.0513 0.0586 0.0211 -0.0026 0.0629 0.0245 -0.0015 -0.0858 -0.007
32-in -0.0213 -0.0122 0.0171 0.0165 0.0342 0.0097 0.1286 0.022 0.0133 0.0107 -0.0197 0.1994 0.0108 0.0421 0.0027 -0.0041 0.0135 -0.0008 0.0049 0.0176 0.0247 -0.0007 0.0207 0.0227 0.0566 -0.0092 -0.0214 -0.0187 0.0068 0.0529 -0.04 0.0257 -0.0152 0.0014 -0.0213 0.0112 -0.0314 0.0358 -0.0038 0.0141 -0.0426 0.0293 -0.0056 -0.0242 -0.01 -0.0081 -0.0072 0.0051 -0.1044 -0.0144
33-in 0.0111 -0.0214 -0.003 -0.0195 -0.1077 -0.0364 -0.0597 -0.0092 0.0146 -0.0096 -0.0254 0.0418 -0.0419 0.0762 0.0472 -0.0055 0.0195 0.0109 -0.0041 -0.0413 0.063 -0.0193 -0.0835 0.0321 -0.0396 0.0366 -0.0153 0.0098 0.0024 0.0314 0.0667 0.0162 0.0359 -0.0049 -0.0122 -0.0833 -0.0057 0.1621 -0.0304 0.0062 -0.0397 0.0789 0.0562 0.0424 -0.0031 -0.0147 0.0497 0.0118 0.0106 0.0127
34-in 0.003 0.0039 -0.0208 0.018 0.1337 -0.0268 -0.0697 0.0172 -0.01 -0.0096 0.021 0.05 0.0086 -0.0789 -0.0689 -0.0137 0.017 0.0087 -0.0118 0.1442 -0.0577 -0.0622 0.0409 -0.0142 -0.1233 -0.0307 0.0702 0.0109 -0.0011 0.0319 0.0653 0.0233 -0.042 0.0027 -0.0109 -0.0372 0.0258 0.0286 0.0061 0.0141 -0.0371 0.0604 0.0198 -0.0279 0.0008 -0.04 -0.0016 -0.0009 -0.018 -0.0016
35-in -0.0011 0.0062 0.001 -0.0088 0.0734 0.0285 0.02 -0.0025 0.0233 0.0024 0.0116 -0.0142 -0.0408 -0.0433 -0.0235 -0.0283 -0.0047 -0.0169 0.0093 0.0124 -0.0597 0.0653 -0.0753 -0.0114 -0.0373 -0.0265 0.0651 -0.0105 0.0062 -0.0205 -0.0744 -0.0324 -0.0243 -0.0102 0.0116 -0.0341 -0.0231 0.0994 -0.0006 0.0193 -0.0076 0.004 0.0173 -0.0263 0.0189 0.0272 -0.021 -0.0373 -0.0054 0.0092
36-in 0.0001 0.022 0.0772 0.0366 -0.1136 -0.0143 -0.0576 0.0129 -0.0061 -0.0036 -0.0015 0.0593 0.0262 0.016 0.0164 0.0086 0.0096 -0.0131 0.0143 -0.0101 0.046 0.0444 0.1051 -0.0094 -0.0357 0.001 -0.0708 0.0278 0.0089 -0.0292 -0.035 -0.0328 0.0126 -0.023 -0.002 -0.0323 0.0032 -0.0621 -0.0314 -0.0626 0.0394 0.0588 -0.0175 -0.0996 0.0068 0.0292 0.0064 -0.0197 0.0033 -0.0262
37-in -0.0067 -0.0435 -0.0109 -0.048 0.0876 -0.0109 -0.015 0.039 0.0015 -0.0048 0.0519 0.0271 -0.017 -0.0547 0.0338 0.0266 0.0015 0.0088 0.0246 -0.0926 0.0457 0.0623 -0.1276 -0.0149 -0.0044 -0.0066 -0.0024 0.0082 -0.0303 -0.0166 -0.0334 0.0029 0.032 -0.0046 0.0115 0.0047 0.0114 0.0454 -0.0111 -0.1195 0.0534 -0.0411 0.0354 0.0022 -0.0293 0.0072 0.043 -0.0075 0.0096 0.0013
38-in -0.0151 0.0091 0.0124 -0.0252 -0.1419 0.0019 -0.0209 -0.0349 0.013 0.0132 0.0026 0.0271 -0.0074 -0.0352 -0.0426 -0.0101 0.0086 0.0117 -0.0129 0.0483 -0.0066 -0.0131 0.0146 0.0273 -0.0178 0.0223 0.0489 0.0142 0.0343 -0.0063 -0.0352 0.0261 -0.0304 0.0117 0.0067 0.0384 0.0043 0.0313 0.0118 -0.0328 0.1139 -0.0092 0.0258 -0.0068 0.044 -0.0188 -0.0061 -0.0244 -0.0039 0.0093
39-in 0.0309 -0.0407 0.0214 -0.0341 0.0541 0.0257 -0.0655 -0.0133 -0.0153 0.0175 -0.0355 0.0679 -0.0153 0.0988 -0.0202 -0.011 0.0147 0.0064 0.0118 0.0329 0.0083 0.051 0.0974 -0.0013 0.0582 0.0057 -0.0026 0.0074 -0.0283 -0.0707 -0.0346 0.0005 -0.016 0.0085 0.0273 -0.0159 -0.0134 0.0966 0.0896 0.0295 -0.0244 -0.0083 0.0353 -0.01 -0.038 0.0304 0.0429 -0.0238 -0.0007 0.0296
40-in -0.0088 0.0036 0.005 -0.0132 -0.0284 0.0165 -0.0346 0.0076 0.003 -0.0049 -0.0573 -0.065 -0.001 0.0036 0.0097 -0.0063 -0.0037 -0.001 -0.0115 -0.0033 0.0151 -0.0205 0.0903 0.0139 0.0135 -0.006 0.0397 0.0487 -0.0048 -0.0318 -0.0135 0.0072 -0.0014 -0.0105 0.0075 0.0057 0.009 0.0336 0.0229 -0.0283 -0.0126 -0.0351 -0.0296 -0.0015 0.0075 -0.0887 0.0552 -0.0007 0.003 0.0194
41-in 0.0075 0.007 -0.0108 -0.0089 -0.017 0.0355 0.1113 0.0173 -0.0046 -0.1197 -0.0199 -0.0437 -0.0012 -0.0157 -0.0072 0.0036 -0.0042 0.0031 -1E-04 0.0163 0.0149 -0.045 0.0108 -0.0684 -0.0132 0.0136 0.0137 -0.0246 -0.0054 0.0144 -0.0148 -0.036 -0.0087 0.0034 -0.0071 -0.0135 0.034 -0.0601 0.034 -0.037 -0.0205 0.0285 -0.0202 0.0091 -0.0037 0.0596 0.0191 -0.0018 -0.0682 0.0247
42-in -0.0085 -0.013 0.0203 0.0127 0.0139 0.0432 -0.0169 -0.0028 -0.0042 -0.0926 0.0271 0.1019 -0.0112 -0.0287 -0.0283 -0.003 0.0044 -0.0068 -0.0044 -0.0291 -0.0231 0.0253 0.0285 -0.0474 0.0242 0.0076 -0.0134 0.0316 0.0016 -0.0383 0.0318 0.0196 -0.0198 0.0049 0.0187 -0.0199 -0.0203 0.0591 -0.0146 0.0364 0.0313 -0.0182 -0.0061 0.0083 0.0006 -0.0419 -0.0133 0.0028 0.037 -0.0306
43-in -0.0023 -0.0268 0.0239 -0.0204 0.0646 0.007 0.0194 0.0457 -0.0041 0.0018 0.0113 0.0487 0.0071 -0.0558 -0.1368 0.0089 0.0152 0.0018 -0.0183 0.1296 -0.0192 -0.0605 -0.0008 0.0186 -0.1038 0.0523 -0.0715 -0.0205 -0.0038 -0.0254 -0.0275 0.0132 0.075 0.0066 -0.0146 0.047 0.0098 0.104 -0.0217 0.0291 0.0437 -0.0475 -0.1013 0.0092 0.0705 -0.0314 -0.0053 0.0078 0.0113 0.0343
44-in 0.0122 -0.0372 0.0191 -0.0164 0.0262 -0.0032 -0.0105 0.0558 0.0445 -0.0125 -0.0158 -0.0601 0.0055 -0.0323 -0.1352 0.0073 -0.0283 -0.0003 -0.0348 -0.0255 -0.0237 0.0372 0.0461 0.0223 0.0862 0.0559 -0.013 0.0219 -0.0176 0.0132 0.0243 -0.0016 0.1004 0.0085 -0.0271 0.0202 -0.0068 -0.1189 0.0155 -0.0099 -0.0404 0.1133 0.0703 0.0527 0.0742 0.0284 -0.0467 0.0132 0.0191 0.0106
45-in 0.0022 0.0505 -0.0302 -0.0397 -0.0662 -0.0134 0.0169 0.0165 -0.0154 -0.0028 0.0024 0.055 -0.0088 -0.0095 0.0296 0.0238 -0.0031 0.0083 -0.0032 -0.0199 -0.0301 -0.0352 -0.0217 0.001 -0.0352 0.0193 0.071 -0.0298 -0.0161 -0.0068 -0.043 0.041 0.0092 0.0215 0.0216 -0.0094 0.0227 0.0364 -0.0119 -0.0316 -0.007 0.0004 0.0308 0.0611 -0.0008 0.003 0.0086 0.0609 0.0078 -0.0235
46-in 0.0031 0.0453 0.0924 0.0069 0.0185 -0.0274 0.0323 0.0097 -0.0282 -0.0029 -0.0065 0.0052 -0.0202 -0.0108 -0.0064 0.041 0.0061 -0.0026 -0.0125 0.0353 -0.0082 0.0658 -0.0615 0.005 -0.0256 0.0262 -0.0594 0.0097 -0.0065 0.0214 0.0273 -0.0148 0.0313 0.0486 0.0083 0.03 -0.0167 0.0194 0.0183 0.0305 -0.0205 -0.0302 -0.0091 0.0059 0.0209 0.0153 -0.0356 0.0466 -0.0087 -0.0195
47-in -0.0077 0.0934 0.0343 0.0095 0.0336 0.0269 -0.0057 -0.021 0.01 0.0231 0.0029 -0.0328 -0.0642 -0.0414 0.0401 -0.0381 0.0065 0.0042 0.0048 -0.0179 0.0188 0.0077 0.0564 0.0286 -0.0081 0.0365 0.0445 0.0052 0.0567 -0.0119 -0.0301 0.0112 -0.0482 0.0171 0.0174 0.041 0.0069 -0.0291 -0.0023 0.0783 0.0088 -0.0344 0.0207 0.0036 -0.0502 0.0179 0.023 -0.0176 -0.0128 -0.0134
48-in -0.007 0.0481 0.0331 -0.0477 0.0182 0.014 0.0147 -0.0722 0.0014 0.0078 0.0489 -0.0131 0.0024 0.075 -0.065 0.005 0.0013 0.0086 0.0417 0.0167 -0.0312 -0.0568 0.0979 0.005 -0.0114 0.0072 0.0212 0.0174 -0.0231 -0.0085 0.0138 0.0465 0.0338 -0.0206 0.0003 -0.0501 0.0066 -0.0338 -0.0166 0.1168 -0.1076 -0.028 -0.0021 -0.0353 0.0646 -0.0203 -0.0084 -0.0073 -0.0127 0.0129
49-in 0.0303 0.0259 0.02 -0.0044 -0.0153 0.036 0.0627 0.0276 0.0266 0.0084 0.0857 -0.0324 -0.0066 -0.0149 0.011 -0.007 0.0053 0.0087 -0.0083 -0.0097 0.0043 -0.0114 0.0156 -0.0165 -0.0005 -0.0027 -0.0063 -0.0577 -0.0016 0.0599 0.0284 0.0209 0.0038 -0.0087 -0.0344 -0.0168 0.0543 -0.0043 -0.0031 -0.0121 0.0253 0.035 -0.0149 -0.0598 0.0185 -0.0373 0.0165 0.0096 0.0084 -0.0089
50-in -0.0141 0.071 -0.0382 -0.0538 0.03 -0.0533 -0.0413 0.0199 -0.0032 -0.0125 -0.0585 0.0906 0.018 0.037 0.0407 -0.0324 -0.0046 -0.0046 0.0206 0.007 0.0008 0.0337 -0.0334 0.0029 0.0188 -0.0164 0.006 0.0197 -0.0445 -0.03 -0.015 -0.0118 -0.0251 0.0277 0.0417 0.026 0.0034 0.0121 0.0254 0.0261 -0.0159 -0.0115 0.043 -0.0062 0.0654 0.0876 -0.034 -0.0289 -0.002 -0.0318

51-out 52-out 53-out 54-out 55-out 56-out 57-out 58-out 59-out 60-out 61-out 62-out 63-out 64-out 65-out 66-out 67-out 68-out 69-out 70-out 71-out 72-out 73-out 74-out 75-out 76-out 77-out 78-out 79-out 80-out 81-out 82-out 83-out 84-out 85-out 86-out 87-out 88-out 89-out 90-out 91-out 92-out 93-out 94-out 95-out 96-out 97-out 98-out 99-out 100-out
1-in -0.0119 0.0244 -0.0063 -0.0169 -0.006 -0.0279 -0.0192 0.017 -0.031 0.0028 0.0667 0.0094 -0.1127 0.0198 -0.0242 0.0156 -0.0063 -0.0061 0.016 -0.0067 0.0586 0.0516 0.0081 -0.0082 -0.0189 -0.0174 0.0168 0.0446 -0.0226 0.0348 -0.0088 -0.006 0.008 -0.0223 0.0061 0.0006 -0.0044 -0.0039 -0.0115 -0.007 -0.0027 0.0003 0.0123 0.0192 0.0766 -0.0157 -0.0458 -0.0193 0.0161 -0.0057
2-in 0.0021 0.0083 0.0099 0.0385 0.0075 0.0273 0.0127 -0.0077 0.0148 0.0029 0.0768 0.0097 -0.1184 -0.0138 0.024 -0.0008 -0.0046 0.0052 0.0134 -0.0067 -0.0415 -0.0755 -0.0017 -0.0103 0.0062 0.0004 -0.008 -0.0177 0.0182 0.0177 -0.008 0.0075 -0.0029 -0.0272 -0.0091 -0.0114 0.008 0.0328 0.008 0.0011 0.0233 -0.0156 -0.0101 -0.0433 0.1731 -0.0102 0.0203 0.0139 -0.0175 -0.0011
3-in 0.0086 0.0234 -0.044 -0.0295 -0.0541 0.0538 0.0397 0.01 0.0219 0.0028 -0.0041 0.0276 0.0122 0.0334 0.0012 -0.0093 0.0508 -0.0002 -0.0926 0.0364 -0.0098 -0.0141 -0.0264 -0.0031 0.0204 -0.0187 -0.0039 -0.0115 -0.0688 0.007 -0.0107 0.0204 -0.0054 -0.0715 0.0107 -0.0001 0.028 -0.0094 0.0404 -0.0362 0.0515 -0.008 -0.0019 0.0192 0.0285 0.018 0.0182 0.0235 0.0144 0.0322
4-in 0.0104 0.0349 0.0543 -0.0458 -0.0446 -0.0123 0.0399 -0.0024 0.0052 0.0017 -0.0177 0.0457 0.0079 -0.0298 0.0087 -0.0054 0.0498 0.0011 -0.1042 0.0373 0.0215 0.0646 -0.0216 -0.005 0.0028 -0.0088 0.0222 -0.0252 0.0118 -0.0141 -0.0155 -0.0034 -0.006 -0.0694 0.0178 0.0047 0.0437 0.0433 0.0199 -0.0212 0.0633 -0.0173 0.0072 0.0025 -0.049 0.0052 -0.0259 -0.0184 -0.0747 0.0283
5-in -0.0529 -0.008 -0.0279 -0.0596 0.0031 -0.02 0.048 0.0374 0.0039 -0.0329 -0.0098 -0.0731 -0.0131 0.0144 0.0192 0.0341 0.0474 0.0305 0.0397 -0.0532 0.001 0.037 -0.0252 -0.0839 0.0676 -0.0657 -0.0376 0.0257 -0.0171 -0.0062 0.0033 -0.0143 0.0046 0.0034 0.0224 -0.0274 0.0061 0.0419 0.0424 0.0026 -0.006 -0.0457 0.0003 0.0179 -0.0231 -0.0815 -0.012 -0.027 -0.0963 0.079
6-in -0.0133 0.0051 -0.0166 -0.0315 -0.0208 0.1848 0.0058 -0.0082 -0.0057 -0.002 -0.0038 -0.0644 0.0068 -0.0051 0.0295 -0.0057 -0.1004 -0.0115 -0.0229 0.062 -0.0176 0.0143 0.0285 0.0831 -0.0491 0.0249 0.0738 -0.0031 0.0644 -0.0058 0.0882 -0.0214 0.0117 -0.0124 -0.0134 0.0231 -0.0067 0.0045 -0.0533 0.0063 0.012 0.0215 0.0045 0.0605 -0.0504 -0.0405 0.006 0.0276 0.0361 -0.0445
7-in -0.0304 0.0421 -0.0083 0.0886 -0.0698 0.0531 0.0624 0.0887 0.0391 -0.0218 -0.0138 0.0202 -0.0181 0.047 -0.007 0.0167 0.0118 -0.0034 -0.0572 0.0053 0.0182 0.0369 0.0015 0.0093 -0.0287 0.0021 -0.0404 0.0206 0.0276 0.0073 -0.0343 0.01 -0.0046 0.0806 -0.0077 0.0131 0.0605 0.0299 -0.0189 -0.0324 -0.042 -0.0394 -0.0072 -0.017 0.0145 0.0081 -0.0101 0.074 -0.0312 0.0109
8-in 0.0024 -0.0343 -0.0021 0.0228 0.0569 -5E-05 0.1266 -0.0848 -0.0098 0.0163 0.0115 -0.0382 0.0154 -0.0101 0.0031 -0.0164 -0.0082 -0.0074 0.0608 -0.0048 0.0181 0.0069 -0.0069 -0.012 -0.0693 0.0423 -0.0378 -0.021 -0.0081 -0.0032 0.027 -0.0074 -0.0053 -0.0716 0.0021 -0.0138 -0.0688 0.0179 0.0106 0.0344 0.0594 -0.0087 0.0047 0.0162 -0.0053 0.0049 -0.0083 0.0629 0.0116 -0.0158
9-in 0.0058 -0.027 -0.0196 0.0444 0.0133 0.0295 0.0342 0.0083 -0.0503 0.0066 0.0048 -0.0123 -0.0002 -0.1063 -0.0245 -0.0083 -0.0109 0.0158 0.0331 -0.0034 0.0536 0.0485 -0.0194 0.0082 0.0159 -0.0409 0.0291 -0.0414 0.017 0.0147 -0.007 0.0205 -0.0053 -0.0191 0.0236 0.0225 0.0265 -0.0026 -0.0423 -0.015 0.0407 -0.0328 0.0005 -0.0486 0.029 0.0147 -0.0337 -0.0025 0.0266 0.0383
10-in 0.0066 0.0109 -0.0163 -0.0347 -0.0276 0.0573 -0.0373 -0.0459 -0.035 -0.0003 -0.005 0.0132 -0.0064 -0.0997 -0.029 0.0035 0.0198 -0.0085 -0.0278 0.0109 0.0636 0.0677 0.0283 0.0072 -0.0052 0.0331 -0.0056 -0.0356 0.0091 0.0149 0.013 -0.0122 0.019 0.0441 0.0051 -0.0178 -0.0131 -0.06 0.0314 0.0242 0.0014 0.0287 -0.0053 -0.0506 0.0406 -0.0148 -0.0189 -0.0267 -0.0424 -0.0341
11-in -0.008 0.0312 -0.0133 -0.0321 -0.0175 0.0178 -0.0098 0.0085 -0.0361 0.0202 0.1081 -0.0119 -0.0208 0.0261 -0.0058 0.0233 0.0257 -0.0096 0.0003 0.0023 -0.0309 -0.0395 0.0089 -0.0288 -0.0268 -0.0231 0.0219 0.0676 -0.0075 0.0084 0.0083 -0.0429 0.0058 -0.0267 0.0225 -0.0353 -0.0157 0.0316 0.0188 -0.0048 0.0523 0.0104 -0.0116 0.0353 -0.0551 0.0119 -0.0526 -0.0271 -0.0219 -0.0044
12-in -0.0059 0.0074 -0.01 -0.0495 0.0046 0.0229 0.0114 -0.007 -0.0341 0.0138 -0.1074 -0.0115 0.0237 0.0087 -0.013 -0.0213 0.012 -0.0149 0.018 0.0145 -0.0277 -0.0562 0.011 0.0294 -0.0267 -0.0084 0.0127 0.0165 -0.0061 -0.0777 0.0076 -0.0503 -0.0033 0.0527 0.0253 -0.0181 -0.03 0.0276 0.0229 -0.0062 -0.0408 0.0248 -0.0001 0.0765 0.1446 -0.0112 -0.0591 -0.0324 -0.0131 -0.0058
13-in 0.0004 0.0604 0.0352 -0.0226 -0.0854 0.0328 -0.0298 0.0567 0.0127 -0.0271 -0.0087 0.0237 0.0049 0.0267 0.0134 -0.0202 -0.0997 0.0208 0.1385 -0.0588 0.0323 -0.0069 0.0495 0.0056 -0.0129 0.0027 0.0072 0.0225 0.023 -0.0356 0.0094 -0.0252 -0.0161 0.1306 -0.0085 0.0053 -0.0288 -0.0169 0.014 0.0816 -0.0614 -0.0195 0.0164 0.0126 -0.0147 -0.04 -0.1772 -0.0252 0.0635 0.0257
14-in -0.0113 -0.0205 0.0066 0.065 0.0675 -0.0158 0.022 -0.0611 0.0099 0.0064 -0.0215 -0.0188 -0.0129 0.0602 0.0102 0.0248 0.0493 0.0255 -0.1598 0.0527 -0.0105 0.0005 -0.0268 -0.0085 -0.0176 0.0216 -0.0021 0.0171 0.0339 -0.0416 -0.0272 0.017 -0.037 -0.0892 0.033 0.0092 0.066 -0.011 -0.0307 -0.0095 0.1196 0.001 0.0017 0.0244 0.0244 0.0611 -0.1572 -0.0168 -0.0068 -0.0543
15-in 0.0037 -0.0075 -0.0311 -0.0247 -0.0289 0.0254 -0.0631 -0.0328 0.0066 -0.0527 0.0083 -0.0066 0.0009 0.0099 0.0114 0.0261 -0.1279 -0.0457 -0.0055 0.0691 0.0094 -0.0216 0.034 0.0802 0.0369 -0.0562 -0.0584 0.0527 -0.0279 0.0341 0.1308 -0.0405 -0.015 -0.024 0.0105 0.0383 0.0029 -0.0228 0.0583 0.0099 0.0082 -0.0287 0.0143 0.0208 0.0144 0.0622 -0.0086 -0.042 0.0767 0.052
16-in 0.0329 0.0004 -3E-05 0.0961 -0.0249 0.1103 0.006 -0.0086 0.0016 0.062 0.0091 0.0812 0.0051 0.0064 -0.0265 -0.0308 0.0057 0.0133 0.0277 -0.0499 -0.0143 -0.0022 -0.0282 -0.084 -0.0159 0.0364 -0.0281 -0.0038 -0.0174 0.0101 0.0783 -0.0201 -0.003 -0.0034 0.0067 0.0338 -0.0099 -0.0047 0.0247 -0.0098 0.0007 0.0161 -0.0148 -0.0533 -0.0287 -0.0151 0.0082 -0.0319 0.0353 -0.0269
17-in -0.0043 0.0114 -0.0134 -0.0258 -0.0684 0.0199 0.0249 -0.0056 0.0067 0.0039 -0.004 0.0162 -0.0064 0.0533 -0.0085 0.0238 -0.0177 -0.0126 0.0623 -0.005 -0.0024 -0.003 0.0043 0.0054 0.0413 -0.0646 -0.0024 0.0086 -0.0009 -0.0064 0.05 -0.0085 0.0124 -0.1108 0.0187 -0.0373 -0.0606 0.0115 0.0033 0.0388 0.0328 0.0209 -0.0055 -0.0379 0.022 -0.045 0.0229 0.0006 0.0047 0.005
18-in -0.0029 -0.0334 -0.0089 -0.0191 0.0508 -0.0058 -0.0611 0.0408 -0.0019 0.0243 0.0158 -0.0076 0.0073 0.0166 -0.0082 -0.0212 -0.0098 -0.0449 -0.0514 -0.0155 -0.018 -0.0196 0.0196 0.002 0.001 -0.0135 -0.0417 -0.0296 -0.012 0.0088 -0.0211 0.0157 0.0159 0.0372 0.0009 -0.0394 0.067 0.0042 0.0235 -0.0339 -0.0486 0.0494 0.0019 0.0021 0.0014 0.0481 0.0116 0.0406 -0.0128 -0.0097
19-in -0.0095 0.0177 0.0009 -0.0825 -0.0402 -0.0191 -0.0823 -0.0413 -0.0706 0.015 -0.0039 -0.0109 -0.0068 0.0483 -0.0458 0.0067 -0.0013 0.0313 0.0441 0.0116 -0.0693 -0.0636 -0.0069 0.0142 -0.0214 0.0663 -0.0545 0.0201 -0.0154 0.0601 -0.0053 0.0376 0.0091 0.0134 0.0651 0.0257 0.0496 -0.0537 0.0603 -0.0073 0.1098 0.0672 -0.0102 -0.0009 -0.0335 -0.0382 0.0205 -0.0132 -0.0824 -0.0792
20-in -0.0285 -0.055 0.0319 -0.0249 0.0066 0.051 -0.0451 -0.0486 -0.0016 -0.0037 -0.0122 -0.0284 -0.0008 0.1958 -0.0006 -0.0142 0.1254 -0.0097 0.0603 -0.014 0.0417 0.0466 -0.0724 0.1606 -0.0368 -0.0002 -0.0359 0.0717 -0.0483 -0.0246 0.0787 0.023 0.0131 -0.0594 0.0289 0.0345 0.0294 -0.0569 -0.016 -0.008 0.0005 -0.001 -0.0367 0.0883 0.0277 -0.0205 0.0528 0.029 -0.0517 -0.0152
21-in 0.0147 -0.0208 0.0147 0.0243 0.0102 -0.013 -0.0021 0.0104 0.0437 0.0245 0.1488 -0.0036 0.0615 -0.0336 0.0319 0.0422 0.0253 -0.0357 0.0074 0.0037 0.0252 0.0201 0.0314 -0.0224 0.0244 0.0143 -0.0101 -0.0355 0.0327 0.0412 0.0086 -0.0854 0.0315 -0.0087 0.0626 9E-05 -0.0437 -0.0102 0.0515 -0.0239 -0.0227 -0.0059 -0.0736 -0.0224 0.0778 -0.0123 0.0049 0.0076 0.0148 -0.0007
22-in -0.005 -0.0926 -0.0032 -0.0168 0.0019 0.0038 0.007 0.0319 -0.0041 -0.0415 -0.1442 0.0166 -0.0424 0.0052 -0.03 0.004 0.0103 0.0336 0.0003 0.0103 -0.0164 -0.0106 -0.0328 0.0184 0.0016 0.0545 0.0084 0.0172 -0.0174 -0.13 0.008 0.032 -0.0478 0.0241 -0.0453 -0.0712 0.0267 -0.0177 -0.0348 0.0287 0.0836 -0.0121 -0.0012 0.029 0.0258 0.0008 -0.0378 -0.0177 0.0122 -0.0056
23-in 0.0028 -0.0615 0.0154 -0.0057 -0.0151 -0.0012 -0.0314 0.0279 0.0268 -0.0153 0.0518 0.0136 0.011 0.0132 0.0065 -0.0029 0.0606 -0.0504 -0.0373 0.0258 0.0175 -0.0034 -0.0094 -0.0026 0.0043 0.0113 0.0066 -3E-05 -0.0518 -0.0051 -0.0054 -0.1118 0.0617 -0.0385 0.012 0.0112 0.0433 -0.0056 -0.022 -0.0195 -0.0078 0.0417 -0.0179 0.0108 -0.0167 -0.0327 -0.0719 -0.0077 0.0287 0.0044
24-in -0.007 0.0788 0.0294 0.0035 0.021 -0.0101 -0.013 -0.0187 0.0246 -0.0652 0.015 -0.0092 -0.0201 -0.0089 0.0105 -0.0478 0.0324 -0.0094 0.0038 0.0062 -0.0083 -0.0198 -0.0148 -0.0058 0.009 -0.0137 0.011 -0.0109 -0.01 0.0556 0.0129 0.06 0.0187 -0.0395 -0.0209 -0.0156 -0.0505 -0.0173 0.106 -0.0482 -0.0175 -0.0032 0.0019 0.0038 0.0176 0.0131 -0.0242 -0.0109 0.0237 -0.012
25-in -0.0454 -0.001 0.0151 -0.0205 0.0395 0.0432 -0.0398 0.0023 0.016 -0.1142 0.0575 0.0761 -0.0019 0.001 -0.0211 -0.0716 -0.0409 0.0169 0.017 0.0347 0.0114 -0.0152 0.0259 0.044 -0.0373 0.1169 0.0052 -0.023 0.0555 -0.0167 0.0441 -0.0358 0.021 -0.0095 0.0242 -0.0604 0.0154 0.0218 -0.0316 0.025 0.007 0.1456 0.0639 -0.0137 -0.0113 0.0121 -0.0034 0.0165 -0.0204 0.021
26-in 0.0396 0.0256 0.0177 0.0265 0.0049 0.0426 -0.0106 -0.0165 0.001 0.0261 -3E-05 0.0835 -0.0016 -0.0078 -0.0354 0.0716 0.0627 -0.0114 0.0297 -0.0041 -0.0009 0.0263 0.0083 -0.0104 0.028 -0.0786 -0.0254 0.0053 -0.0658 0.0173 -0.0702 -0.0012 -0.0164 0.0013 0.0388 -0.0647 0.0275 -0.009 -0.0349 0.0154 -0.0113 -0.0791 -0.0071 -0.0197 -0.011 -0.0187 0.0006 -3E-05 0.0524 -0.0086
27-in 0.0445 0.0248 0.0073 -0.0246 -0.0101 0.0417 0.0143 0.0757 -0.0489 -0.0095 0.0054 -0.0312 0.0093 -0.0317 0.0004 -0.0611 -0.0014 -0.1613 0.0165 0.0051 0.0085 0.0232 -0.0127 0.0363 0.087 -0.0584 0.0431 0.0124 -0.0256 0.0391 -0.0089 0.0374 -0.0447 -0.0074 -0.0122 -0.124 -0.0293 0.0192 0.0149 0.0374 0.0527 0.1498 -0.0042 0.0026 0.0179 -0.0081 0.0008 -0.0375 -0.0232 -0.0067
28-in 0.0214 -0.1627 2E-05 0.0786 -0.0477 0.0146 0.031 -0.018 -0.0147 0.0522 0.034 -0.0143 -0.0187 0.0068 0.0108 -0.0618 0.0006 -0.0387 -0.0381 0.0366 0.0147 0.0224 0.015 0.0902 0.0266 0.022 -0.0134 0.0233 0.022 0.0067 0.035 0.0125 0.0142 -0.0172 0.033 -0.0637 0.0425 -0.0078 0.0369 0.0202 -0.1016 0.104 0.0483 -0.0021 0.0055 -0.0711 -0.0187 0.0532 0.0112 0.0026
29-in 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30-in 0.025 -0.0406 -0.0017 0.0119 0.0015 -0.0241 0.0236 0.0256 -0.0193 0.0387 -0.0056 0.0254 -0.0033 -0.0255 -0.0164 -0.011 0.0349 -0.0193 -0.0205 -0.0032 -0.0244 -0.0189 -0.0029 0.0231 0.0224 0.0341 0.0143 -0.0112 0.0395 -0.0273 0.0209 -0.0179 0.0006 -0.0053 -0.0249 -0.0089 -0.0268 0.0403 0.0176 0.0087 -0.0545 0.0465 -0.0241 -0.0063 -0.0119 0.0122 -0.0066 -0.0046 0.0299 0.0125
31-in 0.0095 0.0452 0.0149 -0.0002 0.0079 -0.0042 0.0068 -0.0045 0.0303 0.002 -0.1296 -0.0095 -0.1489 -0.0472 0.0947 0.0149 0.0185 0.0251 -0.0022 0.0113 0.0136 0.0114 -0.0253 0.0086 0.0101 -0.0478 -0.0061 -0.0347 0.0509 -0.1154 0.0119 0.0107 -0.0404 0.0188 -0.031 -0.0645 0.0145 -0.0097 -0.0447 0.0232 0.0769 0.0603 0.0674 0.0132 0.069 -0.0092 -0.0338 -0.0096 0.0166 -0.0024
32-in -0.0317 -0.0573 -0.004 -0.0021 -0.0023 0.0064 0.0057 -0.0273 -0.101 -0.0319 0.0297 0.0058 -0.3064 0.0075 -0.0428 -0.0079 0.0076 -0.0276 -0.0063 -0.0028 -0.0006 -0.0162 0.0251 -0.0227 -0.0682 0.0481 -0.0097 -0.0205 -0.0472 0.0805 0.0038 -0.0467 0.0333 -0.0175 0.0465 0.0236 -0.0274 0.0169 -0.0142 -0.0214 -0.0341 -0.0448 -0.0208 -0.0053 0.073 -0.0075 0.0435 0.0161 -0.0146 0.0078
33-in 0.0124 0.042 0.0127 -0.012 -0.0157 -0.0161 -0.0326 0.0036 -0.0481 0.0045 -0.0335 0.0075 0.0636 0.0307 -0.0227 0.0052 0.05 -0.0307 -0.006 0.0072 0.0021 -0.012 -0.0101 -0.0138 -0.0314 0.0177 0.0129 -0.0197 0.0138 0.0323 0.0108 0.012 0.0575 -0.0534 -0.0175 -0.0111 -0.0443 -0.0084 -0.0501 -0.0383 -0.0193 -0.0319 0.0248 0.028 -0.0034 -0.0156 -0.073 -0.0044 0.019 0.0047
34-in 0.0012 0.0144 0.0015 0.0253 0.0009 0.0053 0.0284 -0.0029 0.0191 -0.0043 -0.0198 -0.0316 -0.0485 0.0088 -0.0136 0.0105 0.0143 -0.0271 0.0269 0.0028 0.0053 0.0254 -0.0113 0.0099 0.0725 0.0327 -0.0099 0.035 -0.1073 0.0404 0.0123 -0.0221 0.0219 0.0015 -0.0097 -0.003 -0.0028 0.016 -0.0749 -0.0361 -0.0447 -0.017 0.0216 -0.0101 -0.0124 0.0104 -0.0664 -0.0129 -0.0316 -0.0121
35-in -0.111 0.013 -0.0084 0.0292 -0.0175 -0.0019 -0.0062 -0.0152 -0.0035 0.1498 0.0034 -0.143 -0.0117 0.0069 0.0427 -0.0033 0.0528 0.0419 0.0016 -0.0174 -0.0012 0.0049 -0.0036 -0.006 -0.0361 0.007 -0.0523 0.0209 0.118 -0.0402 -0.0778 0.012 0.0279 0.0119 -0.0006 -0.0597 0.005 -0.0167 0.0314 0.0086 0.0004 -0.0412 -0.0463 -0.0248 0.006 0.0113 -0.0022 -0.0342 0.0457 0.0229
36-in -0.033 0.0018 0.0089 0.0618 -0.0165 0.0258 0.0488 0.0228 0.0063 0.1263 -0.021 -0.098 -0.0139 -0.0045 0.0273 -0.033 -0.0522 -0.0226 -0.0064 0.0559 -0.0186 -0.0221 0.0327 0.0781 0.1537 0.0494 0.0346 -0.0215 -0.106 0.0121 0.0242 -0.0138 -0.0031 -0.0111 0.0117 -0.0162 0.0128 0.0059 -0.0056 0.0153 0.0035 -0.0041 -0.0481 -0.0176 -0.0105 -0.0132 0.0115 0.0084 -0.0503 -0.0633
37-in -0.0215 0.012 0.0072 0.0042 0.0234 0.0228 -0.0046 0.0598 0.0196 -0.0037 0.0051 0.0948 -0.0002 -0.0419 -0.0047 -0.0133 0.0049 -0.0226 -0.0031 0.0386 0.0033 0.0149 0.0045 0.0761 0.0693 0.1181 0.0196 0.0022 -0.0195 0.0029 0.0407 0.0059 0.0037 -0.0334 0.0283 -0.0393 -0.0004 0.0092 -0.009 0.0339 -0.0611 -0.1057 -0.0129 0.0154 0.0082 0.0023 -0.0102 0.0111 -0.0189 -0.0181
38-in -0.0011 0.0332 0.0061 0.0095 0.0253 -0.0148 0.0209 -0.0415 0.0077 -0.0363 -0.0161 -0.0118 -0.0189 -0.004 -0.0311 0.003 -0.0308 -0.0871 0.0143 -0.0305 -0.0016 -0.0114 0.0203 -0.006 0.1089 0.1134 -0.0067 -0.0045 0.0021 0.0074 0.0202 0.0133 0.0183 -0.064 0.0107 -0.1019 -0.0026 0.0017 -0.0377 0.0046 0.0084 -0.1158 0.0001 0.0143 -0.0091 0.0269 -0.0095 -0.0268 0.007 0.013
39-in 0.0595 -0.098 0.0063 -0.0542 -0.0237 0.0063 -0.049 -0.0262 0.1099 -0.0153 -0.0252 0.0397 0.0135 0.0508 0.0728 -0.0248 -0.0584 0.0008 -0.031 0.0087 -0.0153 0.02 0.045 -0.0584 0.0938 0.0119 -0.0356 0.022 0.1005 0.0021 -0.0255 -0.0112 -0.0014 0.0321 -0.0109 -0.0235 -0.0118 0.0002 -0.013 0.015 0.0013 0.0128 -0.069 0.0145 0.0099 -0.0149 0.0192 -0.006 -0.0424 -0.0508
40-in 0.0625 -0.0375 0.0042 0.0097 0.0007 0.0001 -0.0163 -0.012 -0.1064 -0.0368 -0.0184 0.0251 -0.0044 0.0244 -0.0604 -0.0104 -0.0494 0.0202 -0.013 0.0197 -0.0042 -0.0029 0.0461 -0.0526 0.0827 -0.0146 0.0049 0.0093 0.1174 0.0634 -0.0305 0.0097 0.0168 0.0506 0.0451 -0.0144 0.0127 -0.012 -0.0214 0.0166 0.0767 -0.0243 -0.04 0.0127 -0.0014 -0.0072 0.0027 0.0044 -0.0109 0.0125
41-in 0.0102 -0.0311 0.0059 -0.0153 -0.0178 -0.0017 0.0029 0.0195 0.0078 -0.0094 0.0068 -0.0251 0.075 -0.0287 0.046 -0.032 -0.0173 0.0011 -0.0159 -0.0133 0.0017 -0.004 0.0013 -0.022 -0.006 0.0351 0.0103 0.0257 0.0447 0.097 -0.0082 0.0341 0.018 -0.0432 -0.0066 0.0414 0.0141 -0.0116 0.0148 -0.0043 -0.0085 -0.0364 -0.0261 0.0115 0.0911 -0.0081 -0.0522 -0.0164 0.0133 0.002
42-in -0.0113 0.018 0.007 0.0324 -0.0157 0.0006 0.0028 -0.0044 -0.0369 0.0179 -0.1121 0.0003 0.1046 -0.0145 -0.0694 -0.0166 0.0179 0.0158 -0.0041 0.0123 0.0086 -0.0079 -0.0172 0.014 -0.0151 -0.0165 -0.0043 0.0067 -0.0519 -0.1056 0.0107 -0.0007 -0.0296 0.0305 -0.018 -0.0452 0.0058 0.0065 0.0218 0.0172 0.0468 0.0314 0.0062 -0.0561 0.1243 -0.0135 0.033 0.0188 0.0062 0.0075
43-in 0.0121 -0.004 0.0544 -0.0385 -0.0901 -0.0207 -0.0394 -0.0096 0.0092 0.0054 -0.0276 0.0052 0.0042 -0.0514 -0.0152 0.0144 -0.0052 0.0358 -0.0447 0.0024 -0.0047 -0.0293 0.0022 -0.0082 0.0476 -0.0196 0.002 0.0304 -0.1135 -0.0339 -0.0113 0.0557 -0.0363 -0.0155 0.009 -0.002 -0.0026 -0.0221 0.1087 0.0239 0.0567 0.0102 -0.0209 -0.0311 0.0117 -0.0055 -0.0635 -0.0278 0.0375 0.0388
44-in -0.009 -0.0256 -0.0405 -0.05 -0.1043 -0.0263 -0.0242 -0.0242 0.039 0.045 -0.0241 0.0101 -0.0193 -0.0123 0.0244 0.0291 0.0633 -0.0405 -0.0158 0.0119 -0.016 -0.0244 -0.0034 -0.0152 -0.0055 0.0135 -0.0185 0.0231 0.0179 0.0082 0.0006 -0.0477 0.07 -0.0515 -0.0058 -0.0009 -0.0183 -0.014 -0.0928 -0.0202 -0.0179 -0.0164 0.0116 -0.0207 0.0161 0.0077 0.0634 0.018 0.0135 0.0609
45-in -0.034 0.0089 0.0048 0.0345 -0.0324 -0.018 -0.0575 -0.0135 0.0202 0.0863 -0.0059 0.0441 0.0031 -0.0143 0.0025 0.023 -0.0113 0.031 0.0056 -0.0252 0.0215 0.005 -0.0159 -0.034 -0.0031 -0.0337 0.052 -0.0022 0.0331 -0.0219 0.0468 -0.0102 0.0198 0.0011 -0.0111 0.0091 -0.0121 0.0075 0.0292 -0.0048 0.0047 -0.0575 -0.0322 0.0247 0.007 0.0213 0.0121 0.021 0.0185 -0.0872
46-in -0.0138 0.0028 0.0163 0.0873 -0.025 0.006 0.0088 0.018 -0.0108 -0.0831 0.0092 -0.133 0.0043 -0.007 0.0509 0.0249 -0.046 -0.0392 -0.0045 0.0233 -0.001 -0.0215 0.009 0.0183 -0.012 -0.0253 -0.0334 0.009 0.0383 0.0336 0.0543 -0.0099 -0.0224 -0.01 0.0007 0.0477 -0.0027 0.018 -0.0242 -0.0043 0.0011 0.0021 0.0316 -0.0429 -0.0049 0.0011 0.0078 -0.0165 -0.054 -0.0443
47-in -0.0026 0.0243 -0.0076 -0.0368 -0.111 -0.0313 -0.0097 -0.0542 0.0088 -0.0112 0.0048 0.0068 -0.0074 0.0257 0.0269 -0.0357 -0.0334 -0.1195 0.005 -0.0381 -0.0096 -0.0258 0.0194 -0.011 -0.0861 0.0949 0.0557 0.0354 0.0291 0.0164 0.0068 0.0229 0.0108 -0.0413 0.003 -0.1168 0.006 -0.005 -0.0088 -0.0018 0.0183 -0.0511 -0.0092 -0.0464 -0.0197 0.0557 0.0242 -0.0394 0.0114 0.0056
48-in -0.0476 -0.0309 0.0071 0.0087 0.0101 0.0207 -0.0411 0.0955 0.0428 0.0451 0.0271 -0.0331 0.0133 0.0081 -0.0135 -0.0121 -0.0106 0.0167 0.0372 0.0145 -0.0057 0.0061 0.0067 0.0264 -0.1638 -0.0405 0.0009 0.0054 0.0056 -0.0144 0.0519 -0.0117 0.0197 -0.0836 0.0278 -0.0153 -0.0344 0.011 0.0438 0.0377 -0.0123 0.0459 -0.0147 0.0093 0.0042 0.0461 -0.0097 -0.0555 -0.0256 0.0277
49-in 0.0153 0.0751 0.0126 0.0334 0.02 0.019 -0.0014 -0.0105 -0.0584 0.0456 0.0316 0.0056 -0.0037 0.0478 -0.0346 0.0174 -0.0264 -0.0089 0.0185 -0.0279 0.0279 0.0198 -0.0509 -0.0239 0.0163 -0.0162 0.0185 0.0171 0.0308 -0.0788 -0.021 -0.0058 -0.0478 -0.0973 -0.0652 0.0195 -0.0129 -0.0291 -0.0034 -0.0434 -0.0918 -0.0048 0.07 0.0357 0.0129 -0.0031 0.0097 0.0135 -0.0031 0.0325
50-in -0.0239 -0.0352 -0.0151 0.0981 0.0405 0.011 -0.0759 -0.0486 0.1574 -0.0225 -0.0219 0.0077 0.0091 -0.1009 0.0933 -0.007 -0.0589 0.0053 -0.0389 0.0149 -0.0223 -0.0039 0.0499 -0.0747 -0.029 0.0438 0.0637 -0.0409 -0.0558 0.0319 -0.034 -0.0121 0.0044 0.0533 -0.0002 -0.0247 -0.0141 -0.0428 0.0301 0.017 0.0132 0.037 -0.0471 -0.0334 -0.0017 -0.0308 -0.0383 0.0094 -0.0763 0.0884

Table S3 | Image part of the reconstructed matrix of the 100-mode interferometer.
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