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Researches on Ultrasonic Standards at ETL

gdooooO0oOoOO0OoOoOooOoooOoo
Metrology Fundamentals Division, Ultrasonic Precise Measurement Technology Lab.

In this paper, the authors have proposed a conical absorbing target for ultrasonic power measurements by using the
radiation force balance method. We have compared three types of iagetsonical reflecting target, a plane absorbing
target and a conical absorbing target. As results of experiments, the conical absorbing target showed some good character-

istics for the precise ultrasonic power measurement system.
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Development of Tl-based Superconductors with a Comparabl&. (=130K)
to Hg-based System

gbooboobooobooon

Material Science Division, Superconducting Material Lab.

TIBaCa,.Cu,O, (n=3TI-1223 and n=4Tl-1234) system has been found to have a compafablth Hg-system
which is known to show the high€Rtin superconductors. Samples were synthesized under a pressure of 3.5 GPa using
precursors with small residual carbon concentrations. Polycrystalline samples Shaf#é83.5 K (n=3) and 127 K
(n=4) after the post-annealing in nitrogen flow. Composition analysis suggested that suppression of the substitution of Tl

for Ba- and Ca-site enhances the
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Synthesis Composition (at. %) ¥
Nominal composition condition 2 Tc(K)? Tl Ba Ca Cu

(a) TIBa;Ca;CusCooOy 850°C, (HP) 130 1.11(5) 2.02(3) 1.84(5) 3.03(7)
(b) TlozBaxCaCusxCooOy  850°C, (HP) 132 1.01 (4) 2.01(2) 1.90 (4) 3.09(6)
(c) TlomsBa:CaxCusxCooOy  950°C, (HP) 1335 1.05(3) 1.99(1) 1.96(2) 3.00(6)
(d) TIBa;CaxCusCooOy 950°C, (HP) 122 1.12(5) 1.93(1) 1.91(2) 3.06(7)
(e) TIBa;CaxCusCooOy 850°C, (AP) 123 1.18(8) 1.88(4) 1.77(7) 3.16(5)
(f) TIBa:Ca;CusCo10y 850°C, (HP) 1235 1.03(8) 1.93(9) 1.73(8) 3.31(23)
(9) TlozsBa:CasCussCooOy  950°C, (HP) 127 1.05(1) 1.99(1) 296 (1) 4.00(3)
(h) TIBa;CasCusCooOy 950°C, (HP) 122 1.15(7) 1.94(2) 2.95(7) 3.96 (15)
(i) TIBa;CasCusCooOy 875°C, (AP) 122 1.20(4) 1.97 (4) 2.82(6) 4.01(5)
1) Ideal composition isTl:Ba:Ca:Cu=1:2:2:3 or 1:2:3:4

2) Synthesis temperature and pressure (HP=High pressure, AP=Atmospheric presare)

3) After postnnealing at 700°C for 1h in nitrogen flow

OOOSEM-EDXUODOUODOOOOOO
oO00o00oOd@twooogsooooloo0ooooooooon

000001.90000000Bal 000 TIO 5%0
00000000000000000000000
000000000000 T.0000000000
000000000T2130K0 00 (a)~(c)J 000 Ca
00000000000020000000T.000
000000T234000 (9~@(0 0000000
0000000000 00000000HgOOO0O
00BadOO Cal 0000 HgOOOOOOOODO
0000000000 T.000000000000
00000000000000000000000
0000000000 00000000TNO0000O
00000000000000000XRD OO (d)O
000000000000000000000000
0000T.0000TH2230 0000000000
0000000000000000000

gooobooooog

OT-12230 00 TI-12340 00000 HgUO OO DO O
OT.00o0oboooobooboooooboono 1o
oo0o0boobobBad OO cCcad OO OO TIODO
goboo0oboooobobooboboooboon
gobooobooobboooboooboon
goboooboooobobooboboooboon
goboooboooboboobbooobboon

00000 T.00000000000000000
000030

0000 Cu-12(n-1)rid (n=3~5)0 00000000
000000000 20000cue0000000
0DO00O00((NMR)ODOOODOOO0OODOODOODOO
0D0000000000T.0000000000 20
0D000cue00000000000000000
0D0000000000000000000000
130KO 0 T-12230 0O NMRO OO OO00O0O00O
0D0000000000000000000000
0000 Hg-12230 0 0000000000000
00000000000000000000000
000000000 T.00000000000000
DO0OTIOOHOODOODOD0OO0O00O0000000
000000000000000000000000
00000000MO000000000000
O00000H,.0000000000000000
00O0O0TIDOO00O0 T.000000000000
000000000000 (77K)00 kO H.000
00000000000000000000000
00O



ETL NEWS 2000.12

ogooao

1) M. Hirabayashi, K. Tokiwa, M. Tokumoto, H. lhara , Jpn. J.
Appl. Phys. Pt.2 vol.32 no.9A (1993) L1206.

2) K.Tanaka, A.lyo, Y.Tanaka, K.Tokiwa, N.Terada, M.Tokumoto,
M.Ariyama, T.Tsukamoto, S.Miyashita, T.Watanabe and
H.lhara, Physica B 284-288 (2000) 1079.

H.lhara, K.Tanaka, Y.Tanaka, A.lyo, N.Terada, M.Tokumoto,
F.Tateai, M.Kawamura, S.Miyashita and T.Watanabe, Physica
B 284-288 (2000) 1085.

H.lhara, K.Tokiwa, K.Tanaka, T.Tukamoto, T.Watanabe,
H.Yamamoto, A. lyo, M.Tokumoto, M.Umeda, Physica 282-
287 (1997) 957-958.

A.lyo, Y.Tanaka, M.Tokumoto and H.lhara, submitted to Phys.
Rev. B.

3) K.Tanaka, A.lyo, N.Terada, K.Tokiwa, S.Miyashita, Y.Tanaka,
T.Tsukamoto, S.K.Agarwal, T,Watanabe and H.lhara, submit
ted to Phys. Rev. B.

4) N.Terada, K.Tanaka, Y.Tanaka, A.lyo, K.Tokiwa, T.Watanabe
and H. lhara, Physica B 284-288 (2000) 1083.

goooo
OO0o00O0O0oo0Dn (CREST)
gboboboobooobooboooo

10

000000d (Lab. Members)
g0oOd O (Akiralyo)

0 O e-mail:iyo@etl.go.jp
000 OO0 (Yasumoto Tanaka
000 O (Hijiri Kito )

000 OO0 (Norio Terada)
000 O (Madoka Tokumoto)
000 OO0 (Hideo Ihara)

00000 (Material Science Division)

00000 (Material Science Division)
00000 (Material Science Division)
00000 (Material Science Division)
00000 (Material Science Division)
00000 (Material Science Division)



3
Wk

Nk
\!

ggodddgdddodddddudduygg o

oooooo 00000000000000000000000
00000000000 000000000000 000000000000
000 120 110 290 0 00000000000000000000000

doo0ooooboooboob 2000000000
goooboobooboboobooboongo
gooobooobobobobobooz20b000oboon
googoogn
ggobbbooooobobboooooobooa
goooooooDoewuoooooobooogon
Ooo0ooooboobooboswnunoooogon
goboooboooboboobbooooboboon
goooboobooooon
goboooboooboboobboobboon
gjddddddddddooouoduUgg o
gooobooobboooboboobooboon
gl Ugga
goboooboooboboobbooooboboon
oo gg o
googog

ooono

gooooooo3sddoooooooooon
vbooooboboouooboonbibdid goiMOOOOOOOOO
Jddboo0obDo0oDoooOo0o0ooooooooo
dodoobOo0ooooooobOoOoooooooo
Jdddddooooooooooooooooo
Jdddddd0d0d0o0o0ooooooooooo
Jdddddooooooooooooooooo
oddoobOoOo0ooooooboooooooo
DeJ00O0ODDOODOODOOOOOOOOOODOO
d000OO000odOoNMROODO
DeJD00O0OO0ODODODOOOODDODODOOOODODODODO
Oe D00D0O0ODOOODOODODOOOOOOOO
De 0000000 DODOODOOODDOODOOOOODO
oooooooooooooo

OeOOOOO (SOR)

gl 0dooooDooOooooooooOooOa
Jdddddooooooooooooooooo
Jdd0DoObobooooooobooooooooooo
oodbooooooooooooobooootbl goooooooooo0oooOooooooooon
dddddoooooooooooooooooo oooooooog
noooooooooooooodooooooaod dooooolese000oooooooooooa
voooooboooobooouooooooooo 00000000 BCSOOOOOOOOOOOOO

g oooooood
o0 120 120 400

11



ETL NEWS 2000.12

gbooboobooboobooboobo2000
gobooboboobobooboboooboooo
gobooobboobboobbooboboooo
gobooboboobobooboboooboooo
gobooobboobboobbooboboooo
gbooboboooboobooboobooobon
gboobooooobooon
gobooboboobobooboboooboooo
goboobobooboboobboobbooboo
gobooboboobobooboboooboooo
googosCcsOoibooonoboooboobooonon
gobooboboobobooboboooboooo
goboobboobboobbooboboooo
gbooboooobooboooobooobooo
gobooobboobboobbooboboooo
gobooboboobobooboboooboooo
gboooobooobg
0000000000000 bO00ooOoobooDoo
goboobboobboobbooboboooo
gobooolbooboooobooboouooboooo
goboobobooboboobobooobuoooo
goboobboobboobbooobooon
0000000000Odoboooooooooooon
goboobooobboobbooboboooboo

e MST 2000

01101500170 000300000 00booono
gbooobooboobonoobMST 20000 0 OmM OO
gogbooboooooboobbooooboobooo
gboobonoobooobobobooboobgo
gogbboboooooboobooooobooooo
gb22800000000000000DO00D0O0O0O
oo ooobbobooboobobon
gobooobboobboobbooboboooo
godddoooooooooboboboobobboobn
goboboooboooonoooobbooo
ART-LinuxMOOOODOOOODOODOODOOOO
ONTC)UOOOOoDbOOobOoboooooooooo
goobooooon

12

gobopolboooboooboooboboooobooobo
O0000000do0D0ooOoooooDobooon
goboobboobboobbooboboooo
gooobooooboo

0000000000000 0OoO0ooobOobOoDoon
goboobboobboobbooobooon
gobooboboobobooboboooboooo
gbooboboboboooboobobooooon
goboobobooboboooboooboooo
gobbooobooobooboooboooobo
gobooboboobobooboboooboooo
gobooboooboonoog
gobooboboobobooobooobooooo
gbobobobobobobobooboooooon
gobooboboobobooboboooboooo
goboobboobboobboobobooob
gb0oob0ob0ooobooboobooboo
goboobboobboobboobobooob
goboobobooboboooboooboooon
gboobobooobooboboobd

2000.11.150 11.17




o 200000 ULOLULLODODLODODODO

01006000 0000000000000 O0O0OOOOOOO0O0OOOOO00D0000MONONNONnn
Do0O0O0O0OODO(R)

0000000000

DoO000000O0OOOOOODD0D000000000®@)
0000000000000000000
0000000000000000000000000000000000000000
Do000000D000000O000O0O0OO0O0(0)

00000000000 Si00000000000
00000000000000000000000000
Do0000040000000000000(®13)

000000000

oooooO0O0OoO

Do 00000 (18)

020060100

Do 00000000 zZnOOO0O0O0O0O00O0O00O0O0(Q)
000000000000000000
0D00000000000000000000000000000000000000
Do 0000000000O0O0O0O0O0OOOOOOOO(6)

0000000000
0D000000000000000000000000000000
DoD0O00000O00 (1999.4.1~1999.7.30)(9)

Do 00000 (10)

030060200
Do00000000000O0O0000GaNOOOOOOOOOO(R)
000000000000000000000
00000000000000000000000000000000000
Do VvOOOOOOOOOODOOOODOODOOOO0OOOO(7)
0D0000000000000000000000
00000000000000000000000000
Do00O0000O0D00 (1999.8.1~1999.12.3T)(11)

Do0O0000(12)

040060300

Do ULSIDOOODOO0OOOO00O0O0OOO0O00000O00000O0O0(Q)
000000000000000000
000000000000000000000

Do 0000000000000 00D0OIDO0O0OODO00O0O0OO0000(E)
00000000000000000000000000

0ooo0o0ooo

DoOO0O0OO(12)

Do 00 1200 0000 2000.4.3 (14)

13



ETL NEWS 2000.12

05006040 0
DoO0000O0OOOO0O0ODD00000000000000O0OOOOOE)
00000000000000000000
0000000000000
DoO000D0OOOODOO0OD00000000000000O00(@S)
000000000000000

0000000000O0000000
00000000000000000000000
0000000000000

Do OOO(13)

0000000 2000.5.11

0000 000000000000

Do000O0O0D 59000000 2000.4.12] (14)

Do O0000O0D0OD DO (2000.1.1~2000.3.30) (14)

Do 00000 (16)

060060500

Do 00000000000 O00000O0O00O00OOO00(Q)
00000000000000000000
00000000000000000000000

Do 000000O00000O0O00O0N0O00000O00000OOO00(®)
000000000000000000
0000000000000000000
00000000000000000000
00000000000000000000000

Do 00120000000000(10)

Do 00000 0 O00000OO00D2000.6.0 (14)

Oo 00000 ?2000.7.280 (14)

Do OO0O0O0O(14)

070060600

Do 0000000000000 0000O0O0OOOOOOOOOOOOOOnN(E)
0000000000000000000000
000000000000
DoO0000OOOCOOOD0D00D0000000000000O0O(®T)
0000000000000000000000
000000000000000000000000
DoD400000000000000(11)

ooooo0o00Oo

oooooooOo
DoO00000OOODODDDDNNN2000.7.3 (17)

Oo OOO(18)

0MO0O01200000000000000000
ooooo0O0O0O0OoO

000000000000

Ooooo00000O0
0000000000000000000000000

Do 00OODO(20)

14



080060700
Do000000O00000O0O000O0OOO0O0O0O(P)
0000000000000000000
0000000000000000000000000000
Do000000D0O00000O00000O(8)
00000000000000000000
0000000000000000000000000000000000000000
Do 000000000 MO2000.7.28 (12)

Do 000000 O0OOMO2000.7.26~7.28 (13)

Do 2100000000 2000.7.26~8.6 (15)

Do0 000000000 DOON2000.7.28 (16)

Do 00000 (16)

09006080 0

Do0O00000D0O00O00DO2000.8.25 (2)
Do000000D00000O0O0000O0O(3)
0000000000000000000
0D0000000000000000
Do000000O000O00OO0O00O0 (MRYOOOO()
00000000000000000000000000000000
0000000000000000000000000000000000000
Do000000O00000OOND?2000.8.31 (13)

Do 21000000000 000 2000.8.25~8.27 (13)

0o 20000 O O OO O 2000.8.30~9.1 (13)
DoO0O00000O0O0000OOO14)

0100 0 6090 O

DoO00000O0OOODOODO00000(Q)
00000000000000

000000000000

DoO000DDO0OOOODDODO 7.5f0000(6)

ooooooo

oooooooo
DoO0000DO0OO0OOOOODOO0D00O0SIMOODOO0O0O00000O01Y)
0000000000000000000000
0000000000000 000

Do O0O0000O0OO 2000 2000.9.26~9.28 (17)
DoO00DO0OOOOODOOOOOWD)

Do 00 1200000000000000000000000(17)
Do 00000 (18)

d110ode1o0 0

Oo 1550nmd 00 00O00D0OOODOR)

gboobooooooobooboobobo

obobooooooboooobobo

Do 000O0OO0OOOOODOM4H-SICMOSFETD ODODOOOODOOOODOOOODOOOOODODOOOOC®)
gboboooooobooboboboooooibo

15



ETL NEWS 2000.12

0000000000000
000000000000000
00000000000000000000000000000000
Do XOO yODOOOOOOOOOOOO (11)
0000000000000000
00000000000000000000000

Do 0OO (14)

0000000 2000.11.3

0000 000000000000
DoO000O0O0O0DDDDOON2000.11.1 (15
Do0000OOOOO0D0D00000000000N2000.11.8 (17)

Do 00000000000 OO 2000 2000.10.27~10.28 (17)
DoO000C0OO0OD0O0DD00000000O0O0OOODOO?2000.10.24 (18)
Do O0O0O0ODO(18)

0120061100

Do000000O00000OO0(Q)
00000000000000000000
000000000000000000000

Do HQOOOOOOOODOOOOO (T>130K000 TIO0O00000000000O(6)
0000000000000000
000000000000000000000000000000
Do 0OO(11)

0000000 O 2000.11.29

0000000000000
OMO0IBMOOOOOOOO DD 2000.12.4
000000000000

0o MST2000] 2000.11.15~11.17 (12)

Do 20000 00000000000 (13)

Do 00000 (16)

gooooo

bbb booboobooobooobooboo™ oo
e 1011200 120 100

gooobod ggoobobooooooobboooon
O00o0o0 150 30 31000

gooooo ggoooooood ggoboobbooooooobooodoon
00000130 30 31000 goon

e 1001200 1200 1000

gogoooo gogogoo ugn
O00o0o0 120 120 18000

00003058680 000000000 1-140000000000000D00D0ODO0298(61)5059

000000000000000000000000 URL http://www.etl.go.jp/ e-mail:info@etl.go.jp
oooo ooooooo goooooooooooooooo

16



