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Fig. 1. Overview of the three-node model and onsite-potential control: (a) Schematic of the real symmetric three-node model;
(b) corresponding programmable LC circuit implementation; (¢) band gap Ag1 = E1 — Ep between the two lowest bands in the
2D parameter space (tpe/tab, tac/tap) for €4 =0 and t,, = 1. Filled circles mark the Fg— Ej conical intersections at
(=1,-1) and (1,1); crosses mark the F71 — F2 degeneracies at (1,—1) and (—1,1). Solid red and dashed blue lines denote Path
I and Path II, respectively; (d) energy surfaces of the three bands with the two paths indicated; (e) two representative configura-
tions in which the onsite potential places the relevant Eg— E; degeneracy inside or outside the fixed path, corresponding to Berry

phases of = and 0, respectively.
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Fig. 2. Experimental circuit and parameter settings: (a) Calibration curve of the varactor capacitance Clar versus bias voltage for a

single link branch; (b) photograph of the three-node programmable topolectrical circuit; (c) target varactor capacitances Cup, Che ,

and Cqc along Path I (top) and Path II (bottom) as functions of the path angle. The grey dashed line indicates the ¢ = 0 condition.
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Fig. 3. Impedance measurement, Green's function reconstruction, and mode tracking for the two selected paths: (a) Measured two-
point impedances |Zgp|, |Zac|, and |Zp.| along Path I; (b) comparison of Im.J;; reconstructed from the experimental Green’s
function with the designed Hamiltonian matrix elements H;; for Path I; (c) mode-tracking diagnostics for the lowest-band branch
along Path I, where O; = |(u§Xp|u:x+pl)| denotes the overlap between experimentally obtained eigenvectors at adjacent sampling
points, and P; = |(u;.h|u?p>|2 denotes the projection of the experimental eigenvector onto the theoretical lowest-band eigenvector;

(d)—(f) corresponding results for Path II.
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Fig. 5. Switching behavior of the Berry phase on a fixed path as a function of onsite potential €, . (a) Berry phase v/n (blue) and
the normalized minimum band gap mine Ag; along the fixed path (red) versus e, for a path centered at (1,1) with radius
R =1. At the critical value &} = —3/2, the Berry phase jumps from 1to 0 and the minimum gap closes simultaneously.
(b) Band-gap distribution Ag1 in the 2D parameter space for e, =0 (left) and €, = —2.2 (right). In the former case the relev-
ant degeneracy lies inside the path (v = = ); in the latter it has moved outside (v =0).
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yielding a normalized Wilson loop phase ywr /7t = +0.994 . (b) Corresponding result for €, = —2.2 (degeneracy outside the path).

The eigenvector returns to the initial sign structure, yielding ywr/m = +0.004 .

Kl 6(a) FIIE 6(b) 4 T PHEACRIEAEL S
BT S50 HA A5 3] 1Y B AR RE T ASMEAR T [ A2
FEA LT R, X Fe, =0, B2 (1,1) 4bY
S fIRRET HEIE AE SR, AR R AE 58 I — JRl A S A
X T W) IR A AR KA S B, X H — 1k
Wilson loop AV ywr /7 = +0.994 , 54EFJL Berry
ALy = 7 —3. X T e, = —2.2, TENL A FKE ]
—HEIE A S B 2 BRSNS, ANERAE G AL S
VK2 BN W6 45 5 G548, X0 yw /m = +0.004, BP
Berry M Y14 R MUAE 0. 256 1K 5 B 0 Hr
5K 6 Bys2se gt R, T LI 2 [E E A2 T Berry M
BRI F 7 IR SN T D s 2 A% sl JT7E
SRR R T E AR

5 HikbgEE

AR SO I S ST — A = s ] SRR
NI B, FE A S EEE RIPET Berry A47
PRI 5 . S A PHC A B = AT A AR, S
s T o e 1 R el N 5 KB AT ek o E <)
HETE 22 X A5 B, Wilson loop 45 i #23% = B9 Berry
AADL; Y E& AN I SO, A2 0. i —
A Hb, SE A R T BT SR AE S e, , PTERBIIAH G
HEI A SURTE (toe, tace) T RS, FFAER]— [ E
P& #642 T SE8E Berry AHAZHR = 1) 0 1Y B D 4.
ARG ISR, T n AR RE AV A DU RN
155 S HES [ AR U] M T A S 367 15

KA, FIKRZ T S0 B 295 S AT At

170705-8


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 75, No. 17 (2026) 170705

i TG N e O e S AN €3 S R 2 9
SR P 2 E I A R M A | A AR
PRI UARAL N RN, A, Gl 5 AJE B S0,
FPRREATT SAE) BHE TR ML A5 1] AL

S 3k

[1] Imhof S, Berger C, Bayer F, et al 2018 Nat. Phys. 14 925
[2] Lee C H, Imhof S, Berger C, Bayer F, Brehm J, Molenkamp
L W, Kiessling T, Thomale R 2018 Commun. Phys. 1 39
[3] Luo K F, Yu R 2019 Acta Phys. Sin. 68 220305 (in Chinese)
Ik, A% 2019 PyFEFlE 68 220305]
[4] Dong J, Juri¢i¢ V, Roy B 2021 Phys. Rev. Res. 3 023056
[5] Wang Y, Price H M, Zhang B, Chong Y 2020 Nat. Commun.
11 2356
[6] Shang C, Liu S, Jiang C, Shao R, Zang X, Lee C H, Thomale
R, Manchon A, Cui T J, Schwingenschlogl U 2024 Adv. Sci.
11 2303222
[7] Shang C, Liu S, Shao R, et al 2022 Adv. Sci. 9 2202922
[8] Zhang W, Yuan H, Sun N, Sun H, Zhang X 2022 Nat.
Commun. 13 2937
[9] Yang H, Song L, Cao Y, Yan P 2024 Phys. Rep. 1093 1
[10] Zhao E 2018 Ann. Phys. 399 289
[11] Ningyuan J, Owens C, Sommer A, Schuster D, Simon J 2015
Phys. Rev. X 5 021031
[12] Li R, Wang W, Kong X, Lv B, Jia Y, Tao H, Li P, Liu Y
2025 Front. Phys. 20 044204
[13] Hofmann T, Helbig T, Lee C H, Greiter M, Thomale R 2019
Phys. Rev. Lett. 122 247702
[14] Qian L, Zhang W, Cao W, Di F, Zhou X, Zhang X 2026
Phys. Rev. B 113 165407

[15]
[16]
7]
18]
[19]

20]

[21]
[22]
23]
[24]
[25]
[26]
[27]
28]
[20]
[30]

(31]

170705-9

He J, Jia H, Chen H, Wang T, Liu S, Cao J, Gao Z, Shang C,
Cui T J 2024 Phys. Rev. B 109 235406

Lu Y, Jia N, Su L, Owens C, Juzeliinas G, Schuster D I,
Simon J 2019 Phys. Rev. B 99 020302

Li R, Lv B, Tao H, Shi J, Chong Y, Zhang B, Chen H 2021
National Sci. Rev. 8 nwaal92

Liu S, Shao R, Ma S, Zhang L, You O, Wu H, Xiang Y J,
Cui T J, Zhang S 2021 Research 2021 5608038

Zou D, Chen T, He W, Bao J, Lee C H, Sun H, Zhang X
2021 Nat. Commun. 12 7201

Xu C H, Xu Z C, Zhou Z Y, Cheng E H, Lang L J 2023 Acta
Phys. Sin. 72 200301 (in Chinese) [l YFaEIE, J&74,
B2z, BRFIE 2023 PFi2#iR 72 200301]

Liu S, Ma S, Yang C, Zhang L, Gao W, Xiang Y J, Cui T J,
Zhang S 2020 Phys. Rev. Appl. 13 014047

Stegmaier A, Brand H, Imhof S, et al 2024 Phys. Rev. Res. 6
023010

Jia H, Yang S, He J, Liu S, Chen H, Shang C, Ma S, Han P,
Lee C H, Gao Z, Lai Y, Cui T J 2026 Nat. Commun. 17 6144
Berry M V 1984 Proc. R. Soc. London A 392 45

Xiao D, Chang M C, Niu Q 2010 Rev. Modern Phys. 82 1959
von Neumann J, Wigner E P 1993 The Collected Works of
Eugene Paul Wigner: Part A: The Scientific Papers (Berlin:
Springer) pp294-297

Herzberg G, Longuet-Higgins H C 1963 Discuss. Faraday Soc.
35 77

Duca L, Li T, Reitter M, Bloch I, Schleier-Smith M,
Schneider U 2015 Science 347 288

Yin X, Chen Y, Zhang X, Zhang Z, Noda S, Peng C 2025
Nat. Commun. 16 2796

Tan X, Zhang D W, Liu Q, Xue G, Yu HF, Zhu Y Q, Yan
H, Zhu S L, Yu 'Y 2018 Phys. Rev. Lett. 120 130503

Xiao M, Ma G, Yang Z, Sheng P, Zhang Z, Chan C T 2015
Nat. Phys. 11 240


https://doi.org/10.1038/s41567-018-0246-1
https://doi.org/10.1038/s41567-018-0246-1
https://doi.org/10.1038/s41567-018-0246-1
https://doi.org/10.1038/s41567-018-0246-1
https://doi.org/10.1038/s41567-018-0246-1
https://doi.org/10.1038/s41567-018-0246-1
https://doi.org/10.1038/s41567-018-0246-1
https://doi.org/10.1038/s42005-018-0035-2
https://doi.org/10.1038/s42005-018-0035-2
https://doi.org/10.1038/s42005-018-0035-2
https://doi.org/10.1038/s42005-018-0035-2
https://doi.org/10.1038/s42005-018-0035-2
https://doi.org/10.1038/s42005-018-0035-2
https://doi.org/10.1038/s42005-018-0035-2
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.7498/aps.68.20191398
https://doi.org/10.1103/PhysRevResearch.3.023056
https://doi.org/10.1103/PhysRevResearch.3.023056
https://doi.org/10.1103/PhysRevResearch.3.023056
https://doi.org/10.1103/PhysRevResearch.3.023056
https://doi.org/10.1103/PhysRevResearch.3.023056
https://doi.org/10.1103/PhysRevResearch.3.023056
https://doi.org/10.1103/PhysRevResearch.3.023056
https://doi.org/10.1038/s41467-020-15940-3
https://doi.org/10.1038/s41467-020-15940-3
https://doi.org/10.1038/s41467-020-15940-3
https://doi.org/10.1038/s41467-020-15940-3
https://doi.org/10.1038/s41467-020-15940-3
https://doi.org/10.1038/s41467-020-15940-3
https://doi.org/10.1002/advs.202303222
https://doi.org/10.1002/advs.202303222
https://doi.org/10.1002/advs.202303222
https://doi.org/10.1002/advs.202303222
https://doi.org/10.1002/advs.202303222
https://doi.org/10.1002/advs.202303222
https://doi.org/10.1002/advs.202202922
https://doi.org/10.1002/advs.202202922
https://doi.org/10.1002/advs.202202922
https://doi.org/10.1002/advs.202202922
https://doi.org/10.1002/advs.202202922
https://doi.org/10.1002/advs.202202922
https://doi.org/10.1002/advs.202202922
https://doi.org/10.1038/s41467-022-30631-x
https://doi.org/10.1038/s41467-022-30631-x
https://doi.org/10.1038/s41467-022-30631-x
https://doi.org/10.1038/s41467-022-30631-x
https://doi.org/10.1038/s41467-022-30631-x
https://doi.org/10.1038/s41467-022-30631-x
https://doi.org/10.1038/s41467-022-30631-x
https://doi.org/10.1038/s41467-022-30631-x
https://doi.org/10.1016/j.aop.2018.10.006
https://doi.org/10.1016/j.aop.2018.10.006
https://doi.org/10.1016/j.aop.2018.10.006
https://doi.org/10.1016/j.aop.2018.10.006
https://doi.org/10.1016/j.aop.2018.10.006
https://doi.org/10.1016/j.aop.2018.10.006
https://doi.org/10.1016/j.aop.2018.10.006
https://doi.org/10.1103/PhysRevLett.122.247702
https://doi.org/10.1103/PhysRevLett.122.247702
https://doi.org/10.1103/PhysRevLett.122.247702
https://doi.org/10.1103/PhysRevLett.122.247702
https://doi.org/10.1103/PhysRevLett.122.247702
https://doi.org/10.1103/PhysRevLett.122.247702
https://doi.org/10.1103/jtq8-5x57
https://doi.org/10.1103/jtq8-5x57
https://doi.org/10.1103/jtq8-5x57
https://doi.org/10.1103/jtq8-5x57
https://doi.org/10.1103/jtq8-5x57
https://doi.org/10.1103/jtq8-5x57
https://doi.org/10.1103/PhysRevB.109.235406
https://doi.org/10.1103/PhysRevB.109.235406
https://doi.org/10.1103/PhysRevB.109.235406
https://doi.org/10.1103/PhysRevB.109.235406
https://doi.org/10.1103/PhysRevB.109.235406
https://doi.org/10.1103/PhysRevB.109.235406
https://doi.org/10.1103/PhysRevB.109.235406
https://doi.org/10.1103/PhysRevB.99.020302
https://doi.org/10.1103/PhysRevB.99.020302
https://doi.org/10.1103/PhysRevB.99.020302
https://doi.org/10.1103/PhysRevB.99.020302
https://doi.org/10.1103/PhysRevB.99.020302
https://doi.org/10.1103/PhysRevB.99.020302
https://doi.org/10.1103/PhysRevB.99.020302
https://doi.org/10.1093/nsr/nwaa192
https://doi.org/10.1093/nsr/nwaa192
https://doi.org/10.1093/nsr/nwaa192
https://doi.org/10.1093/nsr/nwaa192
https://doi.org/10.1093/nsr/nwaa192
https://doi.org/10.1093/nsr/nwaa192
https://doi.org/10.34133/2021/5608038
https://doi.org/10.34133/2021/5608038
https://doi.org/10.34133/2021/5608038
https://doi.org/10.34133/2021/5608038
https://doi.org/10.34133/2021/5608038
https://doi.org/10.34133/2021/5608038
https://doi.org/10.34133/2021/5608038
https://doi.org/10.1038/s41467-021-26414-5
https://doi.org/10.1038/s41467-021-26414-5
https://doi.org/10.1038/s41467-021-26414-5
https://doi.org/10.1038/s41467-021-26414-5
https://doi.org/10.1038/s41467-021-26414-5
https://doi.org/10.1038/s41467-021-26414-5
https://doi.org/10.1038/s41467-021-26414-5
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.7498/aps.72.20230914
https://doi.org/10.1103/PhysRevApplied.13.014047
https://doi.org/10.1103/PhysRevApplied.13.014047
https://doi.org/10.1103/PhysRevApplied.13.014047
https://doi.org/10.1103/PhysRevApplied.13.014047
https://doi.org/10.1103/PhysRevApplied.13.014047
https://doi.org/10.1103/PhysRevApplied.13.014047
https://doi.org/10.1103/PhysRevApplied.13.014047
https://doi.org/10.1103/PhysRevResearch.6.023010
https://doi.org/10.1103/PhysRevResearch.6.023010
https://doi.org/10.1103/PhysRevResearch.6.023010
https://doi.org/10.1103/PhysRevResearch.6.023010
https://doi.org/10.1103/PhysRevResearch.6.023010
https://doi.org/10.1103/PhysRevResearch.6.023010
https://doi.org/10.1098/rspa.1984.0023
https://doi.org/10.1098/rspa.1984.0023
https://doi.org/10.1098/rspa.1984.0023
https://doi.org/10.1098/rspa.1984.0023
https://doi.org/10.1098/rspa.1984.0023
https://doi.org/10.1098/rspa.1984.0023
https://doi.org/10.1098/rspa.1984.0023
https://doi.org/10.1103/RevModPhys.82.1959
https://doi.org/10.1103/RevModPhys.82.1959
https://doi.org/10.1103/RevModPhys.82.1959
https://doi.org/10.1103/RevModPhys.82.1959
https://doi.org/10.1103/RevModPhys.82.1959
https://doi.org/10.1103/RevModPhys.82.1959
https://doi.org/10.1103/RevModPhys.82.1959
https://doi.org/10.1126/science.1259052
https://doi.org/10.1126/science.1259052
https://doi.org/10.1126/science.1259052
https://doi.org/10.1126/science.1259052
https://doi.org/10.1126/science.1259052
https://doi.org/10.1126/science.1259052
https://doi.org/10.1126/science.1259052
https://doi.org/10.1038/s41467-025-58050-8
https://doi.org/10.1038/s41467-025-58050-8
https://doi.org/10.1038/s41467-025-58050-8
https://doi.org/10.1038/s41467-025-58050-8
https://doi.org/10.1038/s41467-025-58050-8
https://doi.org/10.1038/s41467-025-58050-8
https://doi.org/10.1103/PhysRevLett.120.130503
https://doi.org/10.1103/PhysRevLett.120.130503
https://doi.org/10.1103/PhysRevLett.120.130503
https://doi.org/10.1103/PhysRevLett.120.130503
https://doi.org/10.1103/PhysRevLett.120.130503
https://doi.org/10.1103/PhysRevLett.120.130503
https://doi.org/10.1103/PhysRevLett.120.130503
https://doi.org/10.1038/nphys3228
https://doi.org/10.1038/nphys3228
https://doi.org/10.1038/nphys3228
https://doi.org/10.1038/nphys3228
https://doi.org/10.1038/nphys3228
https://doi.org/10.1038/nphys3228
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 75, No. 17 (2026) 170705

SPECIAL TOPIC—The 80th Anniversary of the School of Physical Science
and Technology, Lanzhou University

Measurement and control of Berry phase in synthetic
parameter space using programmable
topolectrical circuits”

YANG Shanglin V»# LI XunshuanV#  JIA Hao Ut

1) (Gansu Provincial Research Center for Basic Disciplines of Quantum Physics, Key Laboratory of Quantum Theory and Applications
of MoE, Key Laboratory of Theoretical Physics of Gansu Province, Lanzhou Center for Theoretical Physics, School of Physical Science
and Technology, Lanzhou University, Lanzhou 730000, China)

2) (School of Optoelectronic Engineering, Xidian University, Xi'an 710071, China)

( Received 15 May 2026; revised manuscript received 10 June 2026 )
Abstract

Topolectrical circuits exploit the equivalence between circuit Laplacians and tight-binding Hamiltonians,
offering a highly controllable platform for studying band-topological phenomena. Previous investigations have
mainly focused on periodic lattice networks, where topological invariants are defined in momentum space and
are typically revealed through boundary states. Programmable circuits with continuously tunable parameters
provide a complementary route, in which external control variables define a synthetic parameter space and the
geometric properties of eigenstates can be probed along closed trajectories. However, despite the mature
theoretical framework of Berry phases, their quantitative extraction and active manipulation in programmable
topolectrical circuits have remained experimentally underdeveloped. Here, we implement a three-node
programmable topolectrical circuit that realizes a real-symmetric three-level effective Hamiltonian with
continuously tunable hopping amplitudes and onsite potential using varactor-biased LC branches. By varying
two normalized coupling parameters, we construct a two-dimensional synthetic parameter space in which the
eigenspectrum exhibits conical intersections whose locations are determined by the onsite potential. At each
parameter point, eigenmodes are reconstructed from impedance-matrix measurements, and the Berry phase is
evaluated through a discrete Wilson loop along closed paths. For a loop enclosing a conical intersection between
the two lowest bands, we obtain a normalized Wilson-loop phase of |ywr|/x = 0.994, in excellent agreement with
the theoretical value of z. In contrast, a loop that encloses no relevant degeneracy yields |yw.|/m = 0.004,
consistent with a trivial Berry phase. This quantized response remains stable over a frequency window of
332-340 kHz around the design frequency. Furthermore, by tuning the relative onsite potential e, of a single
node while keeping the measurement path fixed, we controllably displace the conical intersection in synthetic
parameter space. An analytical critical value e = —3/2 is obtained, at which the degeneracy crosses the path
boundary. Experimentally, setting e, to 0 and —2.2 produces Wilson-loop phases of 0.994n and 0.004x,
respectively, directly verifying the predicted discrete Berry-phase transition between z and 0. These results
establish programmable topolectrical circuits as a quantitative platform for measuring and controlling eigenstate
geometric phases in synthetic parameter space, with potential extensions to higher-dimensional parameter
spaces and non-Hermitian regimes.

Keywords: programmable topolectrical circuits, Berry phase, synthetic parameter space, conical intersections

DOI: 10.7498 /aps.75.20260695 CSTR: 32037.14.aps.75.20260695

* Project supported by the National Natural Science Foundation of China (Grant Nos. 52541020, 62405228, 61905101,
12247101), the Natural Science Foundation of Gansu Province, China (Grant Nos. 24JRRA405, 25JRRA799), the Qin
Chuang Yuan Innovative and Entrepreneurial Talent Project, China (Grant No. QCYRCXM-2023-048), and the
Fundamental Research Funds for the Central Universities, China (Grant No. lzujbky-2025-jdzx07), and the “111 Center”,
China (Grant No. B20063).

# These authors contributed equally.

1 Corresponding author. E-mail: jiahao@lzu.edu.cn

170705-10


http://doi.org/10.7498/aps.75.20260695
https://cstr.cn/32037.14.aps.75.20260695
mailto:jiahao@lzu.edu.cn
mailto:jiahao@lzu.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

BT mER RS RS FBerry AR 5 R
R F TR

Measurement and control of Berry phase in synthetic parameter space using programmable topolectrical circuits
YANG Shanglin LI Xunshuan  JIA Hao

5] F{% & Citation: Acta Physica Sinica, 75, 170705 (2026) DOI: 10.7498/aps.75.20260695
CSTR: 32037.14.aps.75.20260695

TELR T2 View online: https://doi.org/10.7498/aps.75.20260695

A ZE View table of contents: http://wulixb.iphy.ac.cn

AT ARG HAh SCEE

Articles you may be interested in

AJ g A EL R e S AL
Programmable spin logic devices and their flexibilization

YIBR2EA. 2026, 75(6): 170705  hitps://doi.org/10.7498/aps.75.20251612

VA R=IPak S iPIR K i

Geometric phase in molecular dynamics

YrE2E 4. 2025, 74(15): 150201  https://doi.org/10.7498/aps.74.20250388

IR 2% A% B A 1 B 5 T e 4
Programmable regulation of radial order of terahertz skyrmions

YIBR2AHR. 2026, 75(5): 150201  hitps://doi.org/10.7498/aps.75.20251463

BT I T Rl 9 B e REAC i A R 22 T i 22 ) 46 Ab P S 3
Implementation of high—efficiency, lightweight residual spiking neural network processor based on field—programmable gate arrays

YrH2A 4. 2025, 74(14): 148701  https://doi.org/10.7498/aps.74.20250390

IR MEBER A A AR 2 Pt B A P i T4 A
Molecular structures in the non—adiabatic relaxaiton processes of excited states of pentafluoropyridine

YA 2024, 73(4): 043101  https:/doi.org/10.7498/aps.73.20231570

A AR B
Research progress of topological interface device design theory

Y27, 2025, 74(7): 076401 https://doi.org/10.7498/aps.74.20250122


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.75.20260695
http://wulixb.iphy.ac.cn
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.75.20251612
https://doi.org/10.7498/aps.75.20251612
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250388
https://doi.org/10.7498/aps.74.20250388
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.75.20251463
https://doi.org/10.7498/aps.75.20251463
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250390
https://doi.org/10.7498/aps.74.20250390
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.73.20231570
https://doi.org/10.7498/aps.73.20231570
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20250122
https://doi.org/10.7498/aps.74.20250122

	1 引　言
	2 理论模型设计
	3 电路制作、参数配置与Berry相位观测
	4 在位势调控与Berry相位切换
	5 结论与展望
	参考文献

