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A Supplementary Information

A.1 Summary of method introduced by Evans et al.

The Evans et al. method is based on the following relation22-24
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where the right hand side approximates the Fourier transform
of the second derivative of the MSD, which is sampled at times
t =0,t1,00,13,...,ty, where the values are My,M{,M>,M5, ..., My.
This allows for a finite derivative M of the MSD at time zy, as
can be expected for a viscous fluid response at long times. For
the present case of trapped probe particles, we assume that this
derivative vanishes. Furthermore, we also assume that the MSD
extrapolates continuously to My =0 at r = 0. The resulting expres-

Function chiw_cal (m)

variable m // the number of data points of the response function in omega

variable k // the number of data points
wave MSD, tau

variable i, 3,1

variable num

variable kBT, dt

k=DimSize (MSD, 0)
Make/O/N= (k) chit

dt=taul[l]-taul0]
kBT=0.5
chit= 0

// numerical derivative

for (i=0; i< 2; i+=1)
chit[1]=1/12*(-25%*MSD[1]+48xMSD[i+1]
endfor

for (i=2; i< k-2; i+=1)
chit[1]=1/12% (MSD[1-2]-8*MSD[1i-
endfor

1]+8xMSD[1i+1]

for (i=k-2; i< k; i+=1)
chit[1i]1=1/2» (MSD[1i-2]-4%MSD[i-1]1+3*MSD[1]

endfor

Make/O/N=(m) w0
Make/O/N=(m) chil
Make/O/N=(m) chi?2

w0=(x+1) *pi/m/dt // generate omega

—-36*MSD[1+2]+16%MSD[1i+3]-3«MSD[1i+4])

-MSD[i+2])

sions for real and imaginary parts of y are:

-1
/ _ 1
2@ = 3765 21
and
" _ - 29
X ((D) 2kTCOSM’ ( )
where S}, and S}, are real and imaginary parts of
N M—M
Z ( k k— 1> |: 10t 7eiwtki| ) (23)
= e =T

A.2 Algorithm for symmetric method

The following is the code used in IgorPro for the evaluation of
the complex x and K in Fig. 2 from discretely sampled values of
the MSD with equal spacing in time. For general use the param-
eter kBT and data for the MSD and time series (tau) need to be
supplied.

(chi (w))

// response function in time domain

/kBT/2/dt

/kBT/2/dt

) /kBT/2/dt

// the real part of the response function
// the imaginary part of the response function



chil=0
chi2=0

1=(k-3)/2
// fourier transform
for (i=0; i< m; i+=1)

for (j=0; 3j<1 ; Jj+=1)

chi2[i] 4= chit[jl*sin(wO[i]+taul[j])/3*dt
chil[i] += chit[j]l*cos(wO[i]l*taulj])/3xdt
endfor

for(j=1;3 < 1+1;j+=1)

chi2[i] += chit[2xj-1]*sin(wO[i]*taul[2%J-1])*4/3*«dt+chit[2xJ]*sin(wO[i]*tau[2%7]])*2/3*dt
chil[i] += chit[2xj-1]*cos(wO[i]*tau[2+3J-1])*4/3*«dt+chit[2xj]*cos(wO[i]*tau[2%7]])*2/3*dt
endfor

for (4=1+1;3 < 1+42; j+=1)
chi2[i] 4= chit[2xj-1]*sin(wO[i]*tau[2%J-1])*4/3*«dt+chit[2*j]l*sin(wO[i]*tau[2*]])/3*dt
chil[i] += chit[2xj-1]*cos(wO[i]xtau[2%7-1])*4/3+dt+chit[2+x]J]lxcos(wO[1i]+*taul[2+]])/3*dt

endfor
endfor

End
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