Supplemental material to the article
“Phonon Assisted Resonant Tunnelling and its Phonons Control”
Here we present supplementary materials of our model calculations

Oscillatory case. In the case of interaction with two local phonon modes, {, is given by Eq. (13) of our paper.
As a result, the sum in the last term of Eq. (4) of our paper can be rewritten as U = Uy — Us, where
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Let us rewrite Uy as
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where for S > 0: 1 = —2\/@cos<1> — A/3, o = =2y/Qcos(P + 27/3) — A/3, x3 = —2/Qcos(® — 27/3) — A/3,
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The last expression for U; can be rewritten in the following form:
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we have for the case 1 < 0,
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we have finally for the case 1 > 0,22 > 0,23 > 0,
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Let us turn to calculation of Us.

1 = [ Bocos2w,Ty  ~ycos2uvp,To  @cos2up,Ty  Acos2u,Ty
Uy =3 Z ( 2 +— +— +— ;

1 Uy v, — 1 Vv, — X2 Vv, — X3
27T, 27T,

1 Z Po cos® Zgtn _ BB Z os” K. 5 BB 1 3(47TT0)2 PN )

47’ n? 872 812 12 B8 B ’
o0 47TT[) o0 4 To 2 2
cos cos n ArT T
B By 7To, /215 VT 5
_’YZ 47r n2 _ 2 87r2 Z _ 1162 ~ 82 {\/55—16 cos[(m — B ) 2 Jeosec 2 .%'162 (10)

n=1"
For the case x1,x2,x3 > 0, Us then takes the forrn

2 2 2 2 2 o T
Uy = % ﬁzg (3 (47T§0) — 247; To +27%) + —162{ 7;15 cos|(m — 47;T0) ;;B]cos B} +
tpﬂQ 2 47Ty /T2 8 /T2 8 272 AB? w2 47Ty /T30 V30 272
{\/_B os[(m — 3 ) 5 Jcosec R H+ 0 {\/90—35 cos|(m — 5 ) 5 Jcosec R 1

(11)

The general semiclassical action with account for two promoting phonon modes is then reduced to the following;:
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where 7§ = Towg = arcsinh [gz—ﬂsinhﬁ*] /2 + B*; B* = weB/4.

Finally, the normalized expression for 1D semiclassical instanton action Sg on the basis of two local modes of the

wide-band matrix takes the form Eq. (4) of our paper.
Let us turn to the calculation of the pre-exponential factor B with the account for the 2 promoting phonon modes.
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In the result, the dimensionless pre-exponential factor B has the form of Eq. (12) of our paper.
_ So, after tedious calculations details, we get the following exact analytical expressions for the normalized action
Sp and pre-exponential factor B:
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With the obtained analytical formulas (20)—(22), can directly derive dissipative quantum probability rate I" given by
Eq. (6) of our paper, which determines the current through the barrier, as a function of the external electric field E.
Non-oscillatory case. Solution for the case of non-oscillating character of the probability rate is
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