|

) <

The University of Osaka
Institutional Knowledge Archive

HERE=ZEEEF*AWCHNRREEBICL 29 FKAR

Title | Uy s Z=tammpimit
Author(s) |#R3k, &; &I, REE; dt)ll, BEE
Citation | KPfRAKBEEBEEVY—FL&LY. 2010, 151, p. 3-7

Version Type

VoR

URL

https://hdl. handle.net/11094/7320

rights

Note

The University of Osaka Institutional Knowledge Archive

https://ir. library. osaka-u. ac. jp/

The University of Osaka

: OUKA



gpbooeecoEnoong

Jooooodboodbootdoogoogod

Joooboboboboobobbbobobobbbobobon

gbooobo
gog gogog googooog
gobooooooooboboOoNMROOOODOD
goooo gbobobobooooooomoo 00000oooO
goood ooooooobooooooomooo EESDDDDDDDDDDDDDDDDDDD
oboobooboobobooobooboob
goooo gbobobobooooooomoo 000o0o0O0ooooo
uboobooboobooboobooboob
goooad ooooooobooooooomooo 0oooooon
ooooo 00oo0000O000O0000mon oboobooboobobooobooboob
gogo
goood ooooooobooooooomooo gboooooooooobo
goooo gooooooooooooomoon gbobooooobobobooobooog
uboobooboobooboobooboob
goooo obobobobooooooomoo 00ooo00oon
oboobooboobobooobooboob
goooo gbobobobooooooomoo 0000000000000000000000
uboobooboobooboobooboob
goooo gbobooooboobobomoobo 00ooo00oo0oo0on
oboobooboobobooobooboob
goooo gbobobobooooooomoo 000000000000000000
gboooobobooboboooon
goooo 000moo gboobooooooooooobon
oboooobobooobooboobooon
goooo 000moo gbooooooboobobobooooobooon
ogooo goobooooooooooooom uboobooboobooboobooboob
go goooooogoaod
0oooo ogbobobobooooooooboom oboobooboobobooobooboob
oo goooooooooogn
ooooo BEDDDDDDDDDDDDDDE gbooboooooboobobooooog
cO0oog BSDDDDDDDDDDDDDDE gbooooooboboboooboooon
ooooo ooooooooocoomod gbooboooooboobobooooog
gooood goooooooooomod gboboooooboobobobooobooog
uboobooboobooboobooboob
ooooo oboboboooooomoo 000000
goooo gooooooooooooomoon gbooooooboobobobooooobooon
0gooo gogooobobooooooobobooooo (boobooboobobobbobooboobbo

gooooooomooooo

gooo

gboboboooboobooboboboooooon
gbobobooooobooboboboboooooon




GCOEO [

Jdddduoboboboooootouddd
Joooodooodgoon

O0000o0o0oDt'*ooooooooood
0ddddoooooooooon
EEREREREREENANINE NN

T O -0Om: 0 @O0 [0 [0 [0 0 [0

1 0000
gbobooboobobooboobobobooboobooboboobooboboboobooD
uobbooobbooobbooobbooobbooobboobDbboo0obbO00o0nNMR
gbooeocbobOobOoOobOoobOoboboOobooobobobobDoobOoboboboboboOoDbo
ggoooboboooobobooooooobbooooooboobooooobboooooboboDbooo
SshorD000000O0ODODOODODOOOOOOOOOOODOOOOOOO"'OOODOOOOOO
gbooobgoooboboobooboboobooboobooboobooboboboobooDbo
opubobooboOobOoOobboOobDbOobobUoOobOoOobUoOobDbOobDbOobObOoOobOoOnyTd
O00O0OC0OOODOO0ODOO0OOO0OOU’oboo0 4x 0""0000DODOOODDDOOODODOO
NMROOOODOOODODOOODDODOOODOOOODODOOOODNPODOODDOODODOODOD
0000°*00000000000000000000000000O0O0O0O0O00O0O0O0OODOO
gbobdeso 00D OO0ODOOODOOODbDbOObODbOOObDbOOObDbOOObDbOObDDO
Uobobooobobooobbiboooo23sTOeKODODDOOOODDODOOOODDODOOOODOOO
goobgoo3bbboooobbooobbooobobboooobDboooobooooboo
UoboooDNPODOOODODOODOOOODDOOODDOODODOOO0ONMROOOODDOO
ooooooooo®3 g
gooboobobooooooobobbooooobobboooooobbboooooobobobooog
DNPO tripletDNPO OO ODOODOOODOOOCOODOODOODOOODODOOODOODODOO
gboooboboobboobooboboobobooboobbobbobooboobobonbog
OO0OoOODNPODOOOOODODOOODODOOOODoO3TO105KOO0018mMoIOOOODOO

tgooooooo0O0OO0OO0O0O0O0OoOoOoooboooooon

040



gobooboooboboooobboooboboooobooboooo7ybbbooobbboOoooDboO
000000000000 0ooo00U00oDooO0U0oDoOoOO00D0oooOoOOoODOoDoOODO
oogd
OO0O0OODOOtripetDNPOOOOODOODOOOOOOODOODOOODOODOODODOOODOOD
gbogobgooboboobooboobooobooobooobobooboobooboboboobo
gooobooooboooobbooobobooobobboooobbooooybbooobbO
100 OtripletDNPOOOO0ODOOODOOOOOOOOODOOOODOOODOOOODOOOOOO
o0o0000b00o0O0obO0ob0oboooOOob0obObOOooO0ob0obOOoOobOOoDOnOtriplet-DNPO
gboobgoobooboobobooboobuooboboobuooboboobooboboobo

2 0Oooood
gooobobobbooooooooobobbobobiboon, bbb bodooooooooon
gbooobgooboboobooboobooboooboooboobooboobooboboonbo
gooboooobobooo@ooboboooobboooobobodpobbbooobO
OO00O000O0O00O0O00oOo0oooOoOooDoOooosSmolDOOOOOOOOpOOOOOOODOOO
OO0OtripletDNPO O OO00O0ODOODOODODODOOOODOOODO DaDOOODO10000O0.180
gboobogooobobooboobooooobooobooobobooboobooboboobo
oo0oOgo tipetDNPO OO ODOOOOODOOOOODOODOOOOODOODOO
gbobodboooboboboboobobboobooboobooboobooboboobo
gogoboboooobboboooboboboooobobooobobboooobbbooonooon
OO0DOo0O0O000O0bOOoOoDOoOooOooDopooosmolCODODODOODOeB3nOOOOpOOO
ooo0o0oooooobOobOobooooboooDooO opobO0ObOobObOObOObOODODbDODbO
gbooobgooboboobuoobooboobooobooobobooboobooboboonbo
gogoboboooobbooboooboboboooobobooobobboooobbbooonooo

20} 1
— 20t
I —_
= S
5 c
2 S
Y 10} 8 10}
T S
g g
o 0t
0 200 400 600 800 : n n
0 40 80
time [sec.] time [sec.]
01 ODO00O0O0pb0O0OO0D0O0Oadnoes8.3%00 02 0O0000O0O0O0OO0OO0OOO0OOO0OaOOO
00 pOOD0OD0OOBODODOODOOOOO 00o0o0o0o0o0ooobhO0O0O0OoOooooao

UpbOoboboboooooo



g0o0O0COCOoODNPOOOOOOOOOOOODODDOODODODOOOOO"*™@

gooobooboboobooboboboboooboboboboobooboboboobooD
oobobboooboboboooobobbooobNPOODbObOoooobDbbOoooooboo
O0O0o000bO0DOO0o0bO0DO0b0b00D0b00O0DO0OU0OUODORFOODDODOOOADOtriplet-DNP
uboboooboobooboobboob gadboobooooooboobooboboooDo
ooo00ooooooOOobOoboooooo bbb O0ObOObOO0OOODbOODODODbDODbO
gbooboobobooboobobooboobooboobooboobobboobooDo
oooootm

3 uUuoboooooooo

00O OtripletDNPO 0D 000000000000 000000000O0O0DO0O0OOO00
00000000000000000000000000000000000000000000
0000000001 meld 220000000000001mel00000000000000000
000005mol] 23000000000000.005mol0000000000000000000
0000000000000000000000

00000 0000000000000000 (a)
00000000000000000% NMRO @@
00000000000 8al0 2000000
D00000000000000000000 b0 J)
0230000000000000000000 (b)
00000000000000 tripletDNPO O O

0000000000 HOODOO0000000 MMWJMMwMMMWmW ©
0000000000000000000000 ; o
00000000000000000000000 offset [kHz]

ggobobobbbooooooobobobboog

gooobooooboooocoboooocoogo 03 20000000000a0D23-00000
0000000000 OOo0OOObOOOOOOOOONMRODO

®

4 QOO0
ggoboboooooboboboooobbboooobbooooboboooobboboooon
gbooobogooobobooboobobooboobooboobooboobobbobooDo
Uddpoooobbobbbooooobbbobboooooobbobbboooooobboon
booboooboboobooboboobooboobobooboobobboob400DO
gogoisboooobobooobopgoboboooboboboobobboboooboobonbg
obobooobobooobbboooz20bbbooobobooobbozs-0boooooDoog
gogbooboooobobooooboboooobobbooobboboooobbbooobon

0 60



ONMROOODODODOOOODOOOODDOOOODOOOO0ODObOo0o0ooboboooobooooboo
gooboooobgoobbooobbooobobooobobooobboobobbONMROO
gboooboooobooNMROODODOODOOODOOOOODOODOODOODO

OOOOCRESTASTOOOODOODOOOOODOODODOmMmOOODOcCcoEDODOOoOOOoOOoD
oo

oo
0 10 L. Vandersypen et al., Nature 414, 8831 20010 J. Jones, et al., Nature 393, 344[1 1998[]
O 2 O A. Overhauser, Phys. Rev. 91, 4760 19531
0 30 T.Malyetal., J. Chem. Phys. 128, 0522111 2008[]
0 4 0 K. Takeda et al., J. Phys. Soc. Japan 73, 231300 20041
0 50A. Kagawa et al., J. Magn. Reson. 197, 90 2009(]
0 6 O A. Kagawa et al., Rev. Sci. Instrum. 80, 04470501 20091

ogood
ShorD 0O 0000
0000000000000000000000000000000000000000000
oooQ
00005000000000000000 N,OOOOOOOO0O000 N,OOOONBNRDD
0000000000000 00000000000000000 10000000000 10
100000000000000000000



