1-D Interacting model Bosonization + RG (Part3)
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Deriving and RG Sine-Gordan Hamiltonian [1][3][6]
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The origin of ICDW phase -- doped 1-D interacting system [2]
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z~0,Jp(z) ~1 B Kz — o0, Jo(z) ~0 « XBRFATUELREFH—AMREL=1/§,4z << LE, £%J=1RGHEH
sine-gordanf & IRGIR, REEIMCDWAH, HEHEXEZ PN TEAERAHMRE LRAGRABNRLAE K, REED
BELRRNFRBRZIEAENRIE. 55, Hz>> L, cos(ny8¢,(z) —0z) WFIFEFRE, FHHKEE, REZH
Luttinger¥F £ o

LIRS, RNEREZE TSR, HESANIES, RECEZLFEAEM. L ERIMAFTHRALE
F, HABEELBRTH, ARABLERNIBRPISRNLERANIE —ARR(u),ELHEIEANXA KRN LR LM
M. AERUZEBBBRIEAEM, H—BHBRAEM. Frolar BB (u) BEEES EAFXTEMR F A%, 7 LMERRE
A8, MMEEAES IR0 (o) IR RS, H ARIRRGIR W EI0g (o) =0 AEM. MEENRS, SHAR
GRATH, HbPF=—log(2)/8:

-2 OF
L ou

B —IBRGHILRE, K H=H+H,—puN ATFERFEUHEn X~ A E—REI05XF HN: 0,6 H X~
WA LA B R E 2 0T, 8¢ =¢+const, BETHRED RE. NXAMLEBIMLE R L ZoTHEAE
o HfEHE, Wi%—ﬁlﬁfU\%tﬂﬁﬁ%ﬁiﬁwiﬂﬁﬁf’eﬂﬁﬂﬁﬁu?%%%%é@:$

Z = /Dq;e*ﬂH[q;] exp [gAﬂdT/dm cos<\/§q~575Q:n>}

‘5:_2%?)_F ;Z aa 2
I Iz
4Kg 1 d 5 (67)

u7ra2 ,BL/ / T sm ¢ Qm>>
TR R IR ESC BRI, W ESCBI ZFr, && R S35, DR RGH 1 5 2

+oo ¢ 2-4K 1
5=5Q—y2K/a S(2) T Saen)
ds 2
—2 =)= L1 (bg(1)a) (68)

MBARELE T, RGRMWFEEHFEEHWRGHE, MNBANLFEARRIEL TSR, B WA cosTHMH M F ik
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FIG. 2. The phase boundary berween the trivial band insulat

and the topol se. The bluc linc is A, (U) = 0.99(U + 1)!'™.
The red line is 7i.(U) = 0.97(U + 177+,
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H, WEHANE, BEHBENRN:
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B, UK=1/2 W XY M. & half-fillingtt, UMIERARTS, ATCLABKyT, AT ARBERGH, AFTF L, BE
KRBHRAKIER:
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FIG. 1: RG flow of A/Ay as a function of K for Ay =
0.05vF /ap and the three initial values Ky = 0.5, Ko = 0.6,
and Ko = 0.8. The solid lines are obtained from the numeri-
cal integration of the KT egs. The dashed lines are obtained
from Egs. ([@) and (I0) [the dashed line with the steepest de-
cay for Ky = 0.5 is obtained from Eq. () and | = (2K, /83)x
]. The flow reaches the non-interacting limit at K = 1 (shown
by the red dotted line). The vertical arrows indicate the po-
sition where ¢ = 1 is reached.

XEHNIANASHEARR T pEE SR, WRRTHIFEKR. KRR THHEN, K>12RIIMEIEH,
K<1RETHRF. 8k EXRE, RGRLEMNTK, > 1/20, K#HESERBRSI XK, ASBNE—NERE, FREB
SR A T majorana, X & —MEINMBEM. T Ky < 1/28, RGEREK =1/2, HIREK = 1/28 XF B GAPE /M
mHE, MARIIRAK =1/2, A=0FH, WHEs > 22K, —In(2K,) , W GAPEARLHE, HEmEHE
Ky <1/2,60 > 24/2Ky — In(2Kge) REAAR R majorana, EEEBR T, XHEMRGREILERE K = 11X/ Kiteav Chain
H s, EBBAH K majorana. F—MXBI MKy < 1/2, & < 2v/2K; —In(2Kp) ,» XAMXBHFREHSHERAA=0,

Ky < K < 1/2.3X & — /> Luttinger¥fi 75 #H , & 4t gapless,>% Bk i  power decay.



