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Charge-neutral quasiparticles in a frustrated rare-earth compound YbCuS2

 1, 2  1  1

1   
2   

Fumiya Hori 1, 2, Shunsaku Kitagawa 1, Kenji Ishida 1

1 Department of Physics, Graduate School of Science, Kyoto University
2 Department of Physics, Graduate School of Science, Tohoku University

We have investigated the ground state and the quasiparticle excitations of the frustrated semiconductor 
YbCuS2, where Yb forms zigzag chains with competing interactions. Analysis of the 63/65Cu-NQR spectrum 
reveals the antiferromagnetic phase transition at TN ~ 0.95 K and the incommensurate magnetic structure. 

indicating the influence of frustration. Notably, the nuclear spin-lattice relaxation rate 1/T1 is proportional to 
temperature below 0.5 K, suggesting the emergence of gapless charge-neutral quasiparticle excitations in the 
antiferromagnetic ordered state of YbCuS2. In addition, such gapless excitations are modified by applying 
pressure and chemical substitutions. Our findings highlight the critical role of the frustration effect with the 
anisotropy in the emergence of exotic quantum phenomena in this system.
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Organic 

Ion-Electron Mixed Conductors: OMIECs

Organic Electrochemical 

Transistors: OECTs

1.  PEDOT:PSS OECT

(a) 

(b) PEDOT OECT

(c)
PEDOT:PSS

Organic Neuromorphic Devices based on Organic Mixed Ion-Electron 
Conductors

 
 

Shunsuke Yamamoto
Graduate School of Engineering, Kyoto University

This article presents our recent research on the functionalization of organic electrochemical transistors 
(OECTs) based on Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate) (PEDOT:PSS), a widely used 
mixed conductor. We aim to clarify their operating principles and explore their neuromimetic applications. Our 
proposed fabrication method for OECTs using a blend film is compatible with high-density integration and 
can be implemented with high-throughput techniques, such as inkjet printing. This research will facilitate the 

field. Furthermore, we are elucidating the operational mechanisms of OECT devices and their neuromimetic 
applications through various spectroscopic and electrochemical measurements.
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magnetoencephalography: MEG

1

10,000 fT

 [1]

electrocorticography: 

ECoG electroencephalography: EEG functional magnetic 

1.  CT MRI

Development of Optically Pumped Magnetometers and
Application to Magnetoencephalography

 
 
Yosuke Ito

Graduate School of Engineering, Kyoto University

The application of optically pumped magnetometers (OPMs) to magnetoencephalography (MEG) has been 
actively studied in recent years. MEG is a non-invasive technique for measuring neural activity in the brain, and 
due to the recent helium shortage, OPM sensors are being explored as an alternative to conventional SQUID 
sensors. This paper discusses the principles and performance evaluation of SERF OPMs and scalar-mode OPMs, 
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Report on the 19th LTM Workshop

 
 

Kenji Ishida
Graduate School of Science, Kyoto University, 

The 19th Low-Temperature and Materials Sciences (LTM) Workshop was held on February 20, 2025, at the 
Clock Tower Centennial Hall, Kyoto University. This marked the long-awaited resumption of the workshop, 
which had been suspended for four years due to the COVID-19 pandemic. The workshop served as a valuable 

More than 80 participants, including 48 students, took part in the event, which featured three invited lectures and 
49 poster presentations.
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4 5 6 7 8 9  
5,706 4,942 3,788 3,594 4,663 3,479 26,172 

950 694 712 623 313 628 3,920 
0 0 62 0 0 0 62 

 SQUID 776 667 561 952 965 812 4,733 
398 610 422 411 412 412 2,665 
155 95 66 0 234 56 606 
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156 167 168 191 279 47 1,008 
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2,209 2,007 1,863 1,716 1,735 1,385 10,915 
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1,008 837 753 537 535 483 4,153 
20 18 16 17 15 18 104 
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1,571 1,616 1,073 1,783 1,284 1,392 8,719
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2,147 2,248 1,411 2,489 1,741 2,022 12,058
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448 354 398 495 252 360 2,307
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6
4 5 6 7 8 9  

162 148 180 176 234 170 1,070
27 47 93 35 72 49 323

1,149 1,223 1,157 1,523 1,362 1,071 7,485
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1,556 1,835 1,644 1,947 1,564 1,563 10,109
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3,011 3,338 3,262 3,842 3,478 3,149 20,080
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202 220 175 192 174 87 1,050
161 29 60 118 165 79 612

1,223 1,321 1,345 1,389 1,141 1,016 7,435
24 85 19 26 19 38 211

1,747 2,021 2,036 1,762 1,852 1,331 10,749
189 355 335 311 120 143 1,453

3,546 4,031 3,970 3,798 3,471 2,694 21,510
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830 810 712 794 740 929 4,815 
82 97 121 236 183 34 753 

416 457 411 499 450 343 2,576 
161 267 220 251 251 243 1,393 

12 35 11 12 38 12 120 
82 65 88 74 94 78 481 

1,583 1,731 1,563 1,866 1,756 1,639 10,138 

10 11 12 1 2 3  
0 0 0 126 78 727 931 

814 996 1,132 1,611 1,326 883 6,762 
139 77 380 193 201 78 1,068 
496 420 522 398 414 402 2,652 
200 240 176 308 268 259 1,451 

37 12 10 49 10 32 150 
60 59 125 54 55 105 458 

1,746 1,804 2,345 2,739 2,352 2,486 13,472 

6
4 5 6 7 8 9

0 0 1 4 0 0 5 
87 128 19 29 7 43 313 
21 74 81 77 46 27 326 
92 71 51 69 48 62 393 

0 8 6 0 0 7 21 
2,040 1,291 1,446 1,111 2,635 1,916 10,439 

10,612 11,707 10,133 11,180 10,338 8,316 62,286 
943 744 696 722 678 573 4,356 
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242 141 303 317 146 276 1,425 
838 995 889 1,081 857 980 5,640 
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