13a-A403-1 BETEHANBEAESSMAES BETFHEE (2020 LEKZ AT /)

ARIRYTHRIZE B U KBEMPOKSHMEME
Mésssbauer Spectroscopic Evaluations of Fe impurity in Si-solar cells
HEEINK SH 2
Shizuoka Institute of Science and Technology,

Yutaka Yoshida
E-mail: yoshida.yutaka@sist.ac.jp

3DEAMA AT T o~ v vy A 1113 JST Sebma il o Bl - B dpA% 7 o = 7 b ic
£ 0BT T N7 Bk DIRBEHTICHHE L 22 5HEANN CH 5. v RO MKBZILE R (X AT T
) AFIAL, B X 52 ~D@ELA R 5252 E7e<, 1HfE (80X80 v' 7 &/ - #5110

m ZEfE o fiERE) OFHAISFRETH D, 3.7GBgYCo M A AV, BkE BB RO WSS Y
2 KRIGEMBIEIIE— 2D AT MVANIIKR L 3 B, 5 T 2 8 ORI E RF 2 L BE T
b5, ZoHMERMALT, i, iy a2 KEEMOSEREFmEITHE n BRI p &
Bl R, Loy R DA AECIFIREA XA L, SMBEERINREO A7 o FEIZIC
MO TR L TWA[2]. ARG TIE, 20O~y By 7RO & 2 b L5 ) ardho
Bz I BRIREE A FIET DICE ST A AN T WA K DR R [3-T]1 2 £ L D TR T 5.

1. Y. Ino, H. Soejima, K. Hayakawa, K. Yukihira, K. Tanaka, H. Fuijita, T. Watanabe, K. Ogai, K.
Moriguchi, Y. Harada, and Y. Yoshida: Hyperfine Interactions 237, 13 (2016); #f 63 [al)& A EL 2
BARAERS (2016 4E 3 A 21 H), "Ziffdh Si KIEMFEM O 72D DB A AT 7 433
HEE O

2. JPARIE, RS, HRAwE—, WH A, HH O8, ‘LMY U o U KPS oSy
DEIEFINA T > FEE, 5 67 [l s st i A,

3. Y. Yoshida, S. Horie, K. Niira, K. Fukui and K. Shirasawa, “In-situ observation of iron atoms in
multi-crystalline silicon at 1273 K and 300 K by Mossbauer spectroscopy”, Physica B 376-377,
227-230 (2006).

4. Y. Yoshida, K. Suzuki, Y. Kobayashi, T. Nagatomo, Y. Akiyama, K. Yukihira, K. Hayakawa, H. Ueno,
A. Yoshimi, D. Nagae, K. Asahi and G. Langouche, “*’Fe Charge State in mc-Si Solar cells under
Light Hlumination After GeV- Implantation of 5’"Mn”, Hyperfine Interactions, 204, 133-137 (2012).

5. Y. Yoshida, Y. Tsukamoto, M. Ichino, and K. Tanaka, “Direct Observation of Carrier Trapping
Processes on Fe impurities in mc-Si Solar Cells”, Solid State Phenomena 205-206, 40-46 (2014).

6. Y. Yoshida and G. Langouche (Eds.), “Defects and Impurities in Silicon Materials- An Introduction to
Atomic-Level Silicon Engineering” in Lecture Note in Physics, (2016), Springer, DOI
10.1007/978-4-431-55800-2; pp. 373, Chapter 8, G. Langouche and Y. Yoshida, “Nuclear Methods to
study defects and impurities in Si materials”.

7. Y. Yoshida, T. Watanabe, Y. Ino, M. Kobayashi, I. Takahashi, and N. Usami, “Md&ssbauer
spectroscopic Microscope Study on Diffusion and Segregation of Fe Impurities in mc-Si wafer”,
Hyperfine Interactions 240, 114-121 (2019).

© 2020%F [CRAYEER 13-026 16.3



