Ny finmiindlee oy . .
- Thai Journal of Physics Vol. 37 No. 2 (2020) 34-44

UNANNITINS (Article)

Yo U g’J d' A a
ﬂ1§ﬂ5$‘§N€ﬂﬂi‘U§NJﬁiulﬂaﬂiﬂ‘ﬂ 69 U LNDIAUIN

U

JUMSAN WK

Max-Planck-Institut fiir Quantenoptik, Hans-Kopfermann-Strasse 1, 85748 Garching, Germany

UnAage

Y v v
=2 U = a =2

9 v
m3tszgudIdsuseialuuansah 69 anlosduan Iaduawa N 30 dguiou 3 s nsngIAy w.A. 2562 Taoyain

a

a

aa ¢ o o ' v a ' a g
aana uﬁ'"lﬁ'imwaaiuma 39 ‘muuaxufm/lmmamﬁ';mﬂﬁmuwmmw 580 AU 91N 89 seInd immvj’gmumnﬂizmﬁ

U

2 9 - SV Y Za4 aa o s A Y A o a
I1‘1/'IEJ‘1/I\1 6 ﬂumﬂi'ﬁfluﬂ?iﬂﬁz‘léﬂﬂiﬁu “H’J"ll'f]ﬂ]f]\?ﬂ']ﬁﬂﬁz‘]gllﬂiﬁuﬂﬂ Wandaos aauau 11u029 aa15la LazInsNaIned

4 { 9 a o ' o a 7 s Yo o '
Tﬂmﬂm1Jmmiﬂizyuﬁalﬁauamﬂ?\ﬂummg AITUAA !Lﬁgﬂﬁﬂu‘ﬁiﬁlﬁﬁiﬁ')%ﬁuﬂ'\lﬂﬂ1ﬁ1ﬁ@]§§ulﬂ?'\]!m$éﬁlﬂﬁﬂﬁ1\1'JEII°L‘!L°]J'€’I VliJ

1 v Aa a A Jd a ?:Ix v YA "o v Aa [ [l
LA IANINT TUFINGINEAAT 1FU NSUTTO18 NMendsie meuﬁﬂmzﬂmg@mmm UAGIUMIIANINT TUNTIAY 1FU

Y

. g‘) 4 d X U a 4
International Get-Together, Bavarian Evening 118 Grill & Chill $3m31lszaunasiigidemilunilsludumuvesnulnonazguang

gY

' a1 o 1 2
!LU\?ﬂu'ﬂﬁgfﬁJﬂ’]jﬂlﬂu’lﬂﬂﬂWW’]uUﬂﬂj’lNu

mdrey: msdszaud18suseialuwa aolesduen, flasusiedaluwamiland, Adndames, aauaiwTiuaig,

g

Aasia, 3n3123IN8

Abstract

The 69" Lindau Nobel Laureate Meeting was held from 30" June to 5" July 2019 by focusing on physics. Thirty nine Nobel
Laureates and around 580 international young scientists from 89 countries included 6 Thai representatives participated in the meeting.
The themes of the meeting were laser physics, gravitational waves, dark matter and cosmology. The purposes of the meeting are to
exchange knowledge, ideas and cultures between young scientists and Nobel laureates. Not only scientific program was arranged such as
lectures, panel discussions and master classes, but also the social program took place, i.e. International Get-Together, Bavarian Evening

and Grill & Chill. The author is one of the Thai representatives and delighted to share the memorable experience through this article.
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Abstract

Since the end of 2019 until June 2020, the number of patients suffering with COVID-19 has been about 7,600,000 around the
world and more than 3,100 in Thailand. Currently, there has been not yet vaccine to prevent this disease. This COVID-19 pandemic has
caused many great impacts because it is an infectious disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
and its transmission is now primarily human-to-human via contact with droplets of infected individuals' upper respiratory tract secretions,
e.g. from sneezing or coughing. This novel coronavirus affects the respiratory system and can damage the lower lung, causing pneumonia.
In case that the patient is unfortunately infected, the COVID-19 disease should be immediately diagnosed and confirmed in time for
treatment at the initial stage. This is the best prevention of infection. Therefore, the high-sensitivity method of diagnosis will be very
useful for recognizing the status of the disease early. According to the conclusions and reviews of many studies, information on treating
patients suffering with COVID-19 in many hospitals from many countries around the world, especially China, points out that the chest
computed tomography (CT) manifestations can supplement parts of standard RT-PCR assay. It is found that the chest CT-scan findings
of the lung lesions are quite unique. The indication of the cause of the COVID-19 infection is the ground-glass and/or consolidative
opacities with usually bilateral, peripheral, and basal distributions. Therefore, chest CT-scan is recommended to be combined with the
gold standard method for the diagnosis and assessment of COVID-19 disease. Furthermore, artificial intelligence (Al) technology has
been applied to create an intelligent assistant system to help for interpreting and evaluating the radiographic images for chest CT-scan
manifestations with a very high accuracy and effectiveness. This Al system can solve the lack of radiologists and assist them to perform

with faster and more accurate actions. And it also helps the patients, who are waiting to be treated, to release the stress.

Keywords: COVID-19 infection, X-ray, chest CT-scan, artificial intelligence
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Abstract

This article provides a short summary on the recent development of rare-earth-free permanent magnetic materials based on a
low-temperature phase manganese bismuth compound (LTP-MnBi). LTP-MnBi exhibits an interesting and unique magnetic property,
i.e. the positive temperature coefficient of coercivity (below ~275 °C). This is opposite to all current permanent magnetic materials. At
high temperature, the coercivity of LTP-MnBi is comparable to that of Nd-Fe-B magnets. Hence, LTP-MnBi is a potential candidate for

high-temperature applications. Recent research activities on MnBi focused on materials synthesis techniques to enhance the coercivity
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and remanence, and thus, larger maximum energy product. Interesting studies of the effects of the third element addition in MnBi are

mentioned. Reports on the possibility to produce magnetic composite of LTP-MnBi and soft magnetic materials are also covered.

Keywords: Permanent magnet, Rare-earth-free permanent magnet, LTP-MnBi
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mﬂuﬂaumsl%'slummz sintering (YU NITENULITIAU Tii’f]ﬂﬁi‘lﬁ/‘lﬁ']ﬁlﬂlﬁill Lﬂumu ]lﬂlli'lﬁl\ﬂuﬂﬁﬁ\uﬂi1$1’i LTP-MnBi Ny

a £ a . . Y @ ' < . . 4 o 3 T <] A
VSZNT0I 90 wt.% IABINALA sintering AWAIINTAALBNAITUNINAN (magnetic separation) 11IBTINMFVUFULNIMANDITHUNN

a
a 1

QNN 127 °C wiinandananlial (BH)

a g

(BH)

max

"W 1 { a 1 3 o 1 1
M0 4.6 MGOe Taglia1 H, g9 20 kOe & Ngmnginoutianaina1d ia

a

MR 7.7 MGOe tazan H, 111 14 kOe [28] @2uBn510unilainduns12y LTP-MnBi 1agnT sintering Ngaivigil 700 °C

max u

QD aa o S o 4 o 3
moeldussemeavesmadidenndlinsarugueasimsiduaiaslilie 320 °c gamelimsuaio 14 1dws MnBi ud2¥iimsvugal
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Vg ' v 83 o ' Vo ' Vo g
LyLan WTJ'JWL!ZJ!ﬁﬁﬂﬂQﬂﬁW'JfJﬂ1 (BH) ___t1M10U 4.3 MGOe Llazan H, 10U 3.4 kOe [29] uﬁ)ﬂmﬁamﬂuu hlﬁfli?ﬂ\ﬂﬂﬂ?ii%}

max

a ) } <3 a a ' A 1 1w
INAURA spark plasma sintering Tumsiasouivan MnBi ﬂﬁgﬁﬂ‘ﬁQWWQQIﬂﬂ§Wﬂ\ﬂu’Nﬂ1 HciJﬂWfqlNﬁﬁ 7.11 kOe AT M N0 26

Ay Av o

H 1 Y H
MR 1.53 MGOe Hgauvgiivied [30] TugaeGuduvesauitofag LTP-MnBi Wadlul)1denunnas 18

U a

emu/g 11azA1 (BH)

max

o 1 A Y

X { o @ H ! 2 a £ X o ]
ﬁﬂﬁ?u‘ﬂgﬂ"ﬂﬂﬂ LTP-MnBi 1Uﬁ15ﬁﬁ\‘lm51$ﬁq@9{ %\WIEN1%%1!@]QUﬁﬁ]mWMﬂﬂnﬂJif‘TVI'ﬁﬂl@Q LTP-MnBi Iﬂﬂﬂ?ﬁﬂﬂllﬂﬂﬁ15lllﬂ‘ﬁﬁﬂ
=2~ ' . A A a . . o Y a Ly v 1 . A A a .
PINUNITT18914I1 LTP-MnBi VlmiflilIﬂElLWﬂUﬂ smtering ﬁTlﬂiﬂVﬂiWUiq‘ﬂ‘ﬁllﬂ\ﬂﬂﬂ'ﬂ LTP-MnBi ‘Vlmifllliﬂﬂl“l/]ﬂuﬂ mechanical
alloying (18 induction melting [31]

~a =)

' o a o d G A £ ' A
Lllsl}’ﬂﬂzﬁﬂﬁu%‘ﬂﬂUﬂﬂﬁﬁ\?!ﬂiW%ﬂﬂN il iJﬂ“Igf}Gl‘LJﬂﬁL@]ﬁlel LTP-MnBi Vlﬁﬂ'ﬂll‘]Jﬁf;fﬂ‘ﬁQQ !L@]]‘h\l eulafiuaag

Yo 4 @ a 1 I .o & Y o ] 1
(BH) L‘ﬁﬂﬂllﬂﬂﬂﬂiﬂN‘ﬂ’q‘Hf] Lﬁﬂ‘ﬂiﬂﬂ;ﬁﬂmﬁﬂﬂﬁﬂﬁlmlﬂaﬂﬂlﬂﬁ LTP-MnBi 31T uA0alinsWauInscuIuNIs L0819 15U

m3 Tl vnaeymawimanidnaslngldms ball milling tazmshlfuignidaemsdauenasuimanTasguuuingn ms
711 ball milling ﬁw"lﬂ’gjﬂmﬁnmaum H, v94a3u3Man MnBi 1a8 ball milling 921 1% vuavesnananaazanuaionly
Tasaatrandnindy [32] daralim Hcﬁﬂ'uﬁu?ﬁu a6 lsfimunisiineendiaduvesitufiss miimsaaiedives Bi erwimaiy
WINIAIN591 ball milling um;ﬁu“lﬂéflﬁﬁfnzémwa“lﬁﬂmﬁuﬁammajmﬁﬂaﬂm [14,33]

AIWaL LTP-MnBi a3 sudomaiinfimiuuniunisniennudeouiuvanaoe i 1§ s Bi fudufuawo [10]
fufusadinmmenewiazdauen Bi dauiduiieeninTaserdoaummindn ilee0n519 Bi U3 qndituans diamagnetic T304
Mudanmsuenuasman mld5uaves Bi anauiluedrann Fueiudadiuued LTP-MnBi 910 50 wi.% 111 90 wt. %
#1151 LTP-MnBi fitsion Ta8n13 sintering 182910 30 wt.% 59 60 wi.% d1muasfiszonTaensnisasumileni uaz 20
Wt.% D4 25 wt.% a5 UMIHauFana [31] Lﬁ@ﬁ%x'lﬁlﬁumwmmmiﬁmun”aﬂ LTP-MnBi Tag3au Anaasquauiianuiiy

] < LA A any 1 =1 @ A
Wanves LTP-MnBi 1303 1agTnIa1g ) MYUNUY MnAl LA MnGa ﬁ?ﬂ”l’ﬁuﬁﬁﬂﬂ 1
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A U wa IS 1 < LA a ant 1 = @
ATTNN 1 ﬂﬂlﬁﬂﬂﬂmﬁuﬂﬁﬂ’ﬂwL‘]J“L!!LiJmaﬂ"'U’t’N LTP-MnBi a3ou1agd5n13a19 9 MYUNUY MnAl L1ag MnGa

MIuiman/ Coercivity, H, Saturation Maximum Energy NUWLYS
IWMaaTeuas (kOe) Magnetization, M, |  Product, (BH), .
(emw/g) (MGOe)

MnAl 5 125 3.1 @RT, Refs 7, 8
Mn, ,Ga 3.5 80 2.5 @RT, Refs 7, 8
MnBi - - 17.7 @RT, ANNNGYY, Ref ]
MnBi (multilayer films) - - 16.3 @RT, Ref. 11
MnBi (arc-melting, 2-3 - - @RT, powder, size 20-75 um, Ref- 14
98wt.% pure) 12 - - @RT, powder, size 1-7 um, Ref. 14

6.2 B, =6.0KG 8.4 @RT, warm compaction bulk magnet (1-7

um), Ref. 14
16.2 B, =53KG 6.8 @127 °C, warm compaction bulk magnet

(1-7 um), Ref. 14

MnBi (melt-spinning) 10 75 7.1 @RT, size: 20-30 nm in epoxy resin, Ref.
19
25 - - @273 °C, size: 20-30 nm in epoxy resin,
Ref. 19
5.6 6.00 KG 7.3 @RT, size: 5.76 pm, Ref. 20
6.7 5.63 KG 6.9 @RT, size: 5.23 pm, Ref. 20
7.3 5.50 KG 6.5 @RT, size: 4.62 pm, Ref. 20
8.6 5.27KG 6.1 @RT, size: 3.01 um, Ref. 20
MnBi (chemical method) 8 237 - @S5K, become superparamagnetic at RT,

MnBi@Bi with 4.2% MnBi fraction, Ref-

24
15 49 - @RT, Ref. 25
16.3 - - @RT, size: 100-300 nm, Ref. 26
MnBi (sintering) 20 - 4.6 @127 °C, sinter temp @1000 °C, Ref. 28
14 - 7.7 @RT, Ref, 28
34 - 43 @RT, sinter temp @700&320°C, Ref. 29
7.11 26 1.53 @RT. Spark plasma sintering, Ref. 30
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a v 4
N1312® MnBi ﬂ?ﬂfﬂﬂ‘ﬂﬁ]u

]
=~

= = Y Y 3 ' A ao o a Lo w 3 9
Lll’e)ﬂismm 20 ﬂml,m hlmJmmwEnEmJLﬂuaﬂwmm/lclmmnﬂua ﬁlﬁa”w YU LTP-MnBi ﬁ'l'ﬁﬁﬂﬂ1§lﬂll€ll@llﬂslu

a

S a o 79 ¥ Lo 1A o & v A Ay
F1IAATN ﬂ1ﬁﬂ§$f§!ﬂ§lal°h' LTP-MnBi ﬂ\iﬂﬁ']?]llﬂ'ﬁ']lﬁ]'llﬂllﬂﬂ%?ﬂﬁﬂ@lﬂﬁaﬂ@.mﬁ (Curle temperature) Glﬂﬁ'lﬂﬂ'li]ﬂﬂaﬂillﬂaﬂ

a

LA Y o I = < vog A A Ao .
U9 Bi LuaamﬂmﬂmmfumJumanaﬂuam‘wmmzﬂuuumaﬂmuqmﬁ@,u A3 TINYUNHUATAINIYAN DNV AIVD Bi ﬁ]gvhj

o q U . A A T 8 a 2 g = = o ¥ o A Y v '
1/]']11’( Bi 1/]Tiaﬂlﬁa@‘luﬁ'ﬁLllll“l’iaﬂlﬂﬂﬂ'ﬁﬁa'ﬂlllﬁa'f] "INUJ‘Hﬂ']ﬁlﬂﬂ\iﬂﬂluTi']Lﬂfl’JﬂiJIﬂiﬁﬁﬁ]ﬁﬂl@ﬁaﬁﬂﬂﬁﬂﬂ’m Vlﬂllﬂ']ﬁﬂuWﬂ'ﬂﬂ'ﬁ

1Au519 TATIToy (chromium, Cr) 1w LTP-MnBi hlvinanmsanasvesguugiigsuegilszana 250 °C [34] MIANYINAYDINIS

£

199 Aluaz Culu LTP-MnBi a3 ouT1A035115 arc melting 182A1WAIN15 ball milling W1 N1517051909na 17971 117 e
i 9
anuaioalulaseadronan uaziamsnlasunlasdadiuves LTP-MnBi wieunuiui lfiiasuasnsomamimanizying
pzA0Y Mn Nog & A1untiaveslnsadd1awdn fu Mo unsneglulassad1andn (interstitial Mn) 11 lgnisanasveans
] H Y

magnetization uadsnaulafeswumansnyIMsaysIgmend1 1l MoBi vhldiRaanuatesnennudeuaiu [32]
4

uon1Inil 18131891UNTNAABIFUATIZH LTP-MnBi 1asinniln melt-spinning 11aziin13130410519 B, C, Fe, Hf, Sm 1az Th

! A 9 @ ' v 1 o Y1 .. Y = A o Y .. é’

NUNMIReAesIgaInadIulrgri 19 coercivity anaa snriumsiae lag HE 311901 coercivity gaaiu [35]

Tun1sAnEIaNtANIIMANYes MnBi R (R =Nd, Dy) 19581 1a01nA1iA mechanically alloying N iiue3

" d Y 3 L2 3 o w a
"luimmumm mnﬁ}:}amiau%}au WU H, ‘UEN‘VNf.‘ﬂ‘iL!llLﬂaﬂﬂﬁﬂﬂﬁuﬂﬂﬁ@%‘lﬁm%uiﬂﬂ 0.7 kOe 11]1 6.6k Oe FMMTUMITIAN

'
A

0w a : a o q ¥ < = < A X
Nd tag 7.9 kOe 9115 UNITAN Dy "Tﬁﬂﬁ]mﬂﬁ]1ﬂﬂﬁ‘VI‘VI11W®1§ﬂ1ﬂlﬁﬂLLlJmﬁﬂflﬂJu?ﬂmﬂaﬂ uazmﬂmimwﬁumm crystal field

anisotropy [36]

Y

a g Vg A g
Gluﬂ?i’ﬂﬂa@ﬂWﬂ@]LmLﬂaﬂﬂTJiTﬂﬂﬂﬁWﬁiJff’lﬁLliJWiaﬂ MnBi 1iag NdFeB !Léll"ﬁu3‘l_]ﬁ}"]ﬂﬂ13 Iﬂﬂ‘l’lﬁ?ﬁlmﬂ’iaﬂ MnBi

U
Y ]
A

@ o a 1 Il <] { a @ 1 2 =
dunsie lasmatin spark plasma sintering NUMUUHANDITNNAVINNITHAUVBIEITNIHUAUUTIAT H, LWllﬁu@'ﬂiJ‘]Jiiﬂmﬂlﬂﬂ

ee

Do

a

. K ' a @ o (] < ' o @ { {
715 MnBi UaA1 M UasANaNaanadnIunalanag LW]E]EINVliﬂGnlI WTJ’NETTHT]JﬂWiGl‘]ﬂf}ﬂuﬁE]‘Eu‘l’iﬂllﬁﬁ

U U

3 1BUN QUK 150 °C A
<
AUBIANUEADYTNINNIY

(BH) meummamﬁ@mﬁmm 5.71 MGOe %Qﬁ@ﬂ?ﬂmmﬂﬂ‘ﬂﬂm1ﬂ NdFeB (3.67 MGOe) waasli

max

anuouna ummsmmamﬁﬂwﬁu [37]

MIHAMBIHENEITTaQNEN MnBi

@ A

o X a Vg SRR ™ ' o
13U LTP-MnBi ”lﬂ“l%}wammmaﬂmaimi}m"lnmausli]mnuﬂ W31 LTP-MnBi 891A1 M, Haza (BH) ﬂﬁlu"’fl}NGn

max

@

Yt 1 LA d o~ A ] Y o A H o
HUNAT coercivity NG uaﬂmnuuﬂwﬂmummwaum'lmﬂiuﬂ;ﬂmﬁaQmmmumummimauﬁmw [35] A9UUNITWAUN

[l < a a o [ Y A IS Y .S 1 S Y o a
meaﬂa‘mﬂizﬁmqummmmi1%&11&114@141?1@171@1%311ﬂ15%1 LTP-MnBi Wuaiudszneuiiu "lﬂuumumﬂmm

< Y Y < o A < o o I a
LmmanmamﬁgwﬁmzmJuﬂugﬂuuuamqmﬁmmmm IﬂfJHJL!ﬂﬁMilel”JﬁﬂWﬁi\lizﬂ?lN?lﬁ@LLNLWﬁﬂﬁ@Q“Huﬂ@ﬂNLﬂNW&ﬁN

@ 1

o A o Vg a ¥ g o Vg A o q ¥Ya Vo3 oA Vg Y o
TAAINAIIND mmmmaﬂ%umﬁﬂuunJumﬂumwaﬂm*fmﬁn‘ﬂﬂwmﬂﬁm’gzumwaﬂwiaﬁmamammmaﬂllmw 09
<

£
A A

X 3 o 1 g A Aa o A ' o 1
WIHANUITINI soft magnetic materials «Tiuﬂmﬁ@unmanum hysteresis loop NLIYAULATLAD Wyl coercivity ABUT19A1 AU
o a A 3 o - o q ¥ roog oA g v = A L. A
aﬁ@q%uﬂmmmuaﬁﬂmJmafmffm1'5mnﬂﬁnJumeaﬂmaﬁmﬁmwsmmaﬂ%ﬂm 992191 retentivity (W30 remanence (B))
1 1 o 1 <3 a y 4 1 1 v @ Y]
1AZA1 coercivity ABUANGY TaquaiiianyiaNaoailisond1 hard magnetic materials [3,7,14] 18131091491 M3saudanuves iy

' ° Y g A ' a o A X g
WU TEYIN hard magnetic 1% soft magnetic phases W’]Glﬁ}blﬁj’]ﬁﬂp‘lﬁullulwaﬂﬂuﬂ'] H_ tag ﬂ’lNaWﬁWWﬁQQWULW‘Nﬁu HINIINUU
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Yt ° Y o 9 Y Y 4 2 P o pap . :
hlﬂﬂJﬂWﬁ!ﬁuE)u‘]Jll%1@16\191@’]12713\!1301/]1114‘1@?11 (BH),. ‘wqwummmmamﬁ@wﬁuuﬂuwu exchange coupling 5¢%73714 hard
. . 3 A 9 "o . v o PN Y A k1 @ .
magnetic Ll1¢ soft magnetic phases Tﬂmﬂummﬂmnﬁa hard magnetic phase danai 1y laan H, ngaUU 1ag1d9 soft magnetic
o Y Y ~ 2 . . 1 Yo A 1 @ &L A o [
phase ‘V]']Glﬂvlﬂﬂ'l M, NIy [33] Gll!’ﬂiiﬂ'] soft magnetic materials 1149 €] Co llﬂi“lJﬂ'liLﬁf)ﬂ'JHﬂu'Jﬁﬂﬂu\?‘V]L?Tll'lgﬁ'lﬂi’Uﬂ'li

A

o Vg . aw A o Vg o . ' A 2 Vg {
ﬂiﬂﬂ?ﬁﬂmﬂTWﬂJ@ﬂlmmﬁﬂ MnBi iﬂﬂﬂui]fl]ElLfd]El’Jﬂ‘lJLLlJL‘I’iﬂﬂﬂTJS’JﬁEINﬁM 1%%518@11&’31 MnBi-Co LﬂulLllLﬂﬁﬂﬂTJiﬁllﬂ1

A X A A @ ] < . ' ' <3 Y v 9 @ J @
(BH),,, 'Muuiiioiiounuuiman LTP-MnBi [37] naod e lsnaw idunsganuduiylunmsduasiziigqueauun Tu ding

aov § o A { o a o aa ' < ' . . 4 { !
GsllﬂQmiQTL!’JilfJL’ﬁE‘)Wwu1ﬁ%ﬂ15ﬁ%$ﬂ11ﬁlﬂﬂﬂuﬁiﬂ'iEJTV]NLLZJmaﬂizWJN hard magnetic {l0¥ soft magnetic phases Lﬁi‘)ﬁﬁlzhlﬁ}m

(BH),,, Nga9umsnansainmgug

max

AR
soft magnetic

/I/f/%hard magnetic
I
]
I
.
1 J:
| ' “soft + hard”
i I magnetic
_rj ________ v ! composite

{ a ] < o Y { a ' o ] <
31N 5 Hysteresis loop Iugaundvesusmann1siaanavur v aduilse) mAAINNIsHaNssnINIaquuianuuy hard

A '3 Y og/ a o T < A Y Y A
magnetic N hysteresis loop UTANAIYGUAUINY UASITAUNNANULUY soft magnetic NI hysteresis loop UAANAIYAUTHUAN
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agluazyuneslueinnn

IS 1w 1

VINMIMUIUN NGB WD LTP-MnBi MU gnFia1 (BH),, Uszanm 17.7 MGOe Ngmvigiivios Ardana1niinios

diefiounum (BH),, veadaquiivan Nd-Fe-B flismitelunaia a15152neu Nd,Fe, B fif1 (BH),, gation 60 MGOe [1]

max max

v
v @

2 "Wy 1 1 < A a =t a A [l < ] < A a
qumuﬂu"lﬂ'13J'1mamnmmaﬂmaiﬂwamm LTP-MnBi INgIF1TLAYIISUUNUNLULNAND1IT Nd-Fe-B HULHAND1ITNHNAA

'
a a o o v

' ' ' ' ' ' o3 A o3 A
9115 LTP-MnBi 1fig406191R82A992191119g32 1711990991952 11 1uimani Nd-Fe-B naguimianiiilszansnmaid sy
< [ < ~ = wa A ~ A A2 a o @
mslFaun 'l uaedialsnai msi LTP-MnBi Inuaumianaui coercivity IAUANIUANGMYYN LTP-MnBi Jumanzdmsy
~ a A o . ] [ A a a = ] = 1 ] 1<
lengmuugiige M3zt LTP-MnBi il lumimanosiilszaninmguiouminiodnuuiman Nd-Fe-B AIRpI50n13
Ao @ @ ] =1 1 @ [ <3 1
breakthrough “l‘uamnaua:wmunﬁﬂuumaﬂwmuﬂuﬁzmnmi LTP-MnBi ﬂ‘Uﬁﬁleﬂaﬂiuﬂqu soft magnetic materials b
I ~ v d A = ] < ~ Aa a ) [ o 9 o A A 1 gﬂ
Wuidszdngnmshegliuimanansfdswminsigmeintszansnmgedmsunmsi 14 luginsalnazinsoaiionis 9 wu

o v o ' Ao o s & 4 D) D) ) ' -
fNﬂ\W]f’]Qﬂqﬁﬂﬂ'NlﬂqllW]11!f‘ﬂﬁ'Jﬁ]ﬂllagwwu1ﬂﬂﬂf')\'jigﬂgljaﬂ’iuq 1NNITAIANITU f’JWﬂﬁf’]\‘]Gl”]ﬂ'Ja"lhliJﬁqﬂ'n 10 1J
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