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dotted lines indicate spectra from the Al and Pt strips, respectively
voltage of 500 V was applied at operating temperature of —20°C. An energy
resolution of 1.8 keV(FWHM) at 5954 keV was obtained for both sides
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Fig. 6. *1Am spectra obtained with the 13 em CdTe DSD. The average

of the both sides’ encrgy information was used. The energy resolution was
improved to | 4 keV(FWHM) at 59.54 keV

5.0 mm » 7.8 mm in size and 725 pm thick. The front-end part
of VA32TAG6 is based on VAGITAL [13]. It has 32 channels
of circuits, including a charge-sensitive amplifier, slow CR-RC
shaper and sample/hold (VA section), and fast CR-RC shaper
and discriminator chain (TA section). The shaping time of the
slow shaper is variable from 2 to 4 ps: that of the fast shaper
is 600 ns. A detailed description of this VA-TA architecture
is given in other references [12], [14]. The measured power
consumption on average was [6.5 mW per chip. corresponding
to 0.5 mW per channel by considering a simple division of
channel numbers.

The main new feature of VA32TA6 is the inclusion of
on-chip ADC circuitry. VA32TAG6 implements a Wilkinson-
type ADC that digitizes the 32 sampled pulse heights of the
slow shapers in parallel. The ramp speed is adjustable via the

59.54 keV peak\

Pt strip

200

200°

ADC CH

150

Fig. 7. % Am spectra obtained with one Al sirip of the 13 em CdTe DSD
T'he X and Y axes correspond to the Al sirip’s pulse height in the ADC
channel and the hit strip on the Pt side, respectively.
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Fig. 8. Photograph of VA32TAG and a schematic diagram

internal DAC. The ADC clock’s maximum speed is 10 MHz.
Each channel has a 10-bit digital counter. The maximum dead
time due 1o AD conversion is ~ 100 ps under the 10 MHz
ADC clock. The ADC circuitry is equipped with a global
Common Mode Detection Unit. This unit latches the ADC
counter value when a certain number of channel discriminators
have fired. For VA32TAG, the threshold of the Common Mode
Detection Unit has one default setting (16 channels). The
common mode value is stored in a separate counter and output
as part of the data stream.

To evaluate the functions and performance of the ASIC, we
constructed CdTe pad detectors for connection lo VA32TA®,

Each pad is 1.35 mm x 1.35 mm in size. A total of 32 pads



(in 8 x 8 = 64 pads) are connected to the ASIC. The pad
capacitance is expected to be 3—4 pF per channel. We used two
types of CdTe pad detectors, One is an In/CdTe/Pi-pad type
detector [18], in which VA32TAG6 is connected to Pt cathode
pads, for processing positive charge signals. The other is an
Al-pad/CdTe/Pt type detector [10]. The ASIC in this detector
is connected to Al anode pads for processing negative charge
signals.

By applying a detector bias voltage and irradiating the
detector with X-rays/gamma rays emitted by a radioisotope,
we have successfully made VA32TA6s work and have obtained
digital pulse height data. The ADC circuitry works properly
with clock speed up to 10 MHz. Fig 9 shows the obtained spec-
tra from the CdTe pad detectors, These spectra are obtained
from a single channel of the pad detectors. The pedestal level
is corrected, and the common mode is subtracted by using
the data from the Common Mode Detection Unit. An energy
resolution of 1.2 keV (FWHM) at 59.54 keV was achieved for
both pad detectors. This energy resolution in CdTe corresponds
to 110 e~ in ENC (equivalent noise charge). This spectral
performance is comparable with that of VA64TAI [13].

For our astrophysical application, it is important to achieve
as low an energy threshold as possible. Fig 10 demonstrates
the low energy threshold. This is an X-ray spectrum from 55Fe
obtained with one channel of the Al-pad/CdTe/Pt detector. The
Mn K X-ray line combining a 5.9 keV Ko and a 6.4 keV K3
was detected and clearly resolved. The energy threshold can
be set as low as 4 keV, which satisfies the energy coverage
goal of Hard X-ray Imagers used in the ASTRO-H (NeXT)
project.

IV. CONCLUSION

We developed CdTe diode double-sided strip detectors that
have Al anode and Pt cathode strips. Two types of prototypes
were assembled and we evaluated their imaging capability and
spectral performance. Gamma-ray imaging spectroscopy with
a position resolution of 400 um was demonstrated by using the
2.6 cm CdTe DSD. The energy resolution of 1.8 keV (FWHM)
at 59.54 keV was obtained with the 1.3 cm CdTe DSD.

For semiconductor detector readout, we have developed
a new analog ASIC, VA32TAG6, characterized by a main
new feature of including an on-chip ADC. By constructing
CdTe pad detectors, we tested the functions and performance
of VA32TA6. The ADC worked properly and good noise
performance was obtained.

We are developing the next version of the CdTe DSD,
that will use VA32TA6s as the readout ASICs. By using
VA32TAG6s, the readout system may be simplified, because
it is possible to control the ASICs and read data by only
using digital signals. Such a new configuration would offer
improvements in performance as required for the the ASTRO-
H (NeXT) Hard X-ray Imager and future X-ray/gamma-ray
telescopes.
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Many tracers make light work

A new type of biological camera can trace several different molecules at

once in a live animal

Doctors and scientists can visualize
specific biological processes in living
creatures by monitoring radioactive tracer
molecules. So far, imaging techniques
have largely been limited to seeing
one tracer molecule at a time, which
is unlikely to provide the full picture of
complex functions or diseases,

Now Shuichi Enomoto, Shinji
Motomura and co-workers at the RIKEN
Center for Molecular Imaging Science
(formerly the RIKEN Molecular Imaging
Research Program) in Kobe and Wako
have produced images of three radioactive
isotopes at the same time in a live mouse'.
The researchers adapted a gamma-ray
imaging device called a semiconductor
Compton camera, which was originally
developed for gamma-ray astrophysics.

“We had been working on research and
development of ‘multitracer’ technology”
explains Motomura. "A multitracer
elements, so that many elements and
their interactions can be observed by one
experiment. Later we proposed realizing
multiple molecular imaging with a
semiconductor Compton camera”

The Compton camera consists of
two detectors made from intermeshed
strips of germanium, and can probe a
wide range of gamma ray energies. "An
extremely pure crystal of germanium can
work as a radiation detector with high
energy resolution,” explains Motomura,
“Two sets of germanium electrodes are
arranged in strips at right angles, so that
the gamma-ray energy and hit positions
can be detected”

To test their modified Compton camera
for biological imaging, the researchers

19 | RIKENRESEARCH

Simultaneous Imaging of
and

the of three different adioisotopes,

Figure 1: Compound image from a C

9 P

zinc (red), strontium (blue) and iodine (green), in a live mouse. (This work was completed in compliance
with Japan’s ethical standards for experiments on live animals.)

chose three common radioactive tracers—

topes of iodine, str and zinc—
and injected them into an eight-week-old
male mouse. The mouse was anaesthetized
and scanned for 12 hours, producing both
2D and 3D images. The three tracers
were distinguished by identifying their
different emission energy peaks, and
could be represented together in images by
allocating three different colors: red, green
and blue (Fig. 1).

All the tracers collected in areas where
they would normally be expected: zinc tends
to accumulate in the liver or in tumors,
while strontium collects in the bones and
iodine is taken up into the adrenal and
thyroid glands. The researchers observed
similar concentrations and distributions of

@ 7000 RIKFN
=181 ==

the tracers every 3 hours over the 12-hour
scanning period, implying a fast and long-
lasting imaging capability.

The researchers believe their results
show great promise for the Compton
camera in biological imaging. At present
these germanium-based detectors are
very expensive, but there could be strong
demand in future, once the researchers
improve their equipment to provide higher
resolution images in a shorter time,. =

1. Motomura, 5., Kanayama, Y, Haba, H,
Watanaba, Y. & Enomoto, 5. Multiple molecular
simultaneous imaging in a live mouse using
semiconductor Compton camera. Journal
of Analyticol Atomic Spectrometry 23,
10851092 (2008).

www.rikenresearch.riken.jp

Repraduced from Ref. | © 2008 by permission of The Koyel Sochty of Chemistry (RSC)



200B8E£(EH0E) 7 A 4 B(REE) (8)

i€ ¥ T ¥ B R

KBL RN YR =N\

BRIKEVELES

MERER _

KELORIT X~
NN BN
ANEARXNESH
TX-ONNEEWN B
SMEREQEEN 2

NaER WS UOKRE
AEIVIDKETR
POMRIEORIINE
{7 QCRORE
VEVEMES RS
PQUUERREY
HEO EECEEN

- EEURES

BN RE
HOORBWOSRIH
[UBor «soiEaivs
EUNERTEIIGR
EAY20FJESY
ERMEREEE
RO NANE |

rin>LORER] i

1| DLk —URbY
xrjjymxvayp
QXTI
amivu.nBEEu
ENZEOVERSH
5 85 SR
ARG K—ANNEE
ALY SREN2M|
DHTEETRAEL
UINRLNRXINRI
L LB RN NEE)
TX=ANDANCRE
NER WS

SRR SHOEES
HRPENBESTD
NEER.Y
POREQRSNLT
1 OVRIER WRvs |
OXEFFHEQRERY
REMEEINKIRRS
oK BRSSOV
P EEENS-DY |
RN
BE IR |

TX=DANSTREN
| 2QOUALIRR D
SV WOUEENTR |
| OERMEHP"

BTFAA=DIWRTOTI S L
ABOSHAA A=T 2 IHRI=y b

— 182 —



2008 (FaR20%) TR138 (H)

BREEoRWY
E o T SR o B
BB HUER

RECHROSIWER
SRR | EEIPIQ
HhHR” BHAMBEIRIESN
REROL° B 220
SELVLBQLM S0
M (SN EREEED)
16 | SR ORISR
HER' RECHROSW
REELRONAIR R
AEEVREDIQEA” 4
SEHHQERIFEIING
50

M RS
REEN-RHPRN B
£ ¥EPORWOR
EVESYPe° HEOR
R | di|>eo—%~—0
17 YRS RIS
IR QOREURDIORA D
EREBUVLYERM 0
RENERE M DB

C&k

TCRERER S L= o A0 &RE R A
> TERETNSEHINRE =L TRt

%
i
g
E
¥
D
a
4
D
h
N
g
X
:
9
2
8

ML

MKAONDDIORRER
LHE VSN D ool
QERR DK RIPD”
PRV ROBENE & o
IRNARER N
Bt [olfive
AN <EHBIKIGHEE
PLEQNT O LIR°
(=]

BFAA=TZ L IRRTOS 5 A

AFOI VAL A

v k

JHRI1I=

-y

183



(2)

F32038

2008%f (FEr20FE) 7H1 88 (&R

=

ST

et

The Science News

e (B0
NMEEER) HFUSRbY
RN REEIAE 0 |
HEZ OB HINO-RIb
SFE e 0 3
BSREUOMVRORIRNY
NN U0° Bidem

1 LI EUIHE
il SR
FMERVERD EKON
b SRL S i
- RN EREL O S
SR RAGHIINE
EHVORRELY RER

¥ DXEK SRRk
RYEEROLE

HELEERBERYNA—OBRE | - xaomdKEBRA ) M EeD—
- BERN Y R—ANRERN DLNOH EELEREPE-AUOY
BELR—NE HENANEARKMIES ST X~ DEVER
D POKELUEIPONEBHEKRR VRS ESOREEVEhY
ERESENeUY SEVRMERDN RIFECRERRS SR
SERURIMPIISVEEILS®

BERRE - ROELEL
RO # | BRHEE
LRI DS VOR
SRR KRG
At RLBA-RAS
e° RS ORELR
Db R ORES

!!_‘ltnnulal..’t_'!lilal'lr'...

'.'
" .
.

CHC . ¢

ZREE

e e e

184

|
B
Bl =l

SENO-hMEEJES
RUURRREY REC
REI6R R KI¢20H
#ERVOWL IRV
RS SOERE
HABERIERIINE®
BRA=2—NMiE 8
Bh2 | DG R
BRESHNANCARS
MR L RREERNE
e r—nahee i
OERES I B
SERYRRERORINS
RRAPEHA2M—RE

Bl WEbES |
RBEFRRIARMY
@° BENAREARRIN
1 ~eEQOCENES
fpoRERECERRE
O’
ECHBERME WOl
HyE N oEROER
HRRpER LS DRUE
Y EEk-oEE
OEREL” WRES
ERiiREHERSRE
WEEER - oKIRE
VESYD o2
TR-AN QT REVE
PRAULERIS
BRh=2—Nitek
B2 ISl O£ 4,
YRUEERD volRt
EERR L E D E
QR SVASN®




L EL 1o 2 Ll

FER

RO O Z—HT

ORFA A— T2 THRIC L DRBIT

SR

Bur

BHERORROERWERER
RO BT R—ANMRER
HIMSE0° EXMOESRRED
PINE ORPIESMERESE
[ EREURTENEERCHEY”
BOAREMCMIN® (RERE

R A—nALE i
VA HERSR
IR
TUBEPORE BE
PHEEL-EEEREE

(et) Sl SN
NHER BEROERREL
ANNERNMZ°

QL BENREE
POERERY (BHho-—
N IO BN
HE° BHERN-NET
Sy BENTEES
PRUEKOVES =~

WERS JO~BREND"
ERQNRRECREEMY

TELY EWNORED
HEEVEV” EENEe-

SHNUBVANEKC 2

FRENOMSIORTE
ASN°

BEED - B YR—D
AMEREDNDANRTA
A~ REOREMD
ARBMERONERSS
B U0 SI0KEOH
HRW0 FUDTE®

AN - BERLEE
ZLS0RNIILIR

HVE (<=) §°
wemu&m&

HEOMIVeR BEY

v
EHOW 1SR e
e
BUOBE NRAIY
r—EERPT SENS

Rl <abiBucH
Z0MUBER IS

3
&
=
A
T
=
-
=
&
=
=

HuoL® Mh—aaE
|BRY ARETEMH2D
I r—RuRBRDOVIY
2082 FELECLE
BREERISHGINON] ° B
AU BIRY
N PE—DgSR 1S
REOBENEIONT
BROREEESr
1 KROARN TR~
ANNERA D Lo~
—OSth— WISE
HORFHEN+ D
AARLEARKINMEBINE
HVER® m 2 =X
LEMC-BEORSER -
Bwlbop” rDNOH
RS EEL UMM
HALER” $mRAILR
RO BRh—g8 (8

| SEEREOISVIIROS
HLARHOBENEN
ROV LA
SEWCEERRREY
HI | AUERED°

B eR—AN R
ERVHNERBENG

BXER BRERLE
Y <#UBESHSIV
EECEEENpE R
et~ AL RERL AL
1 $ZHOTANINCH
#° AQERSERLOS
BSOS Ml
SKEESLL®
BHREBEERT [
TADL-NEEEERE
LURbRyRAK] -
TR LNEE O W
NUTOREERE-E
P ipEE<LRVAIR
HUERES—ooRE—
N siitt—ooiy - ¥
EECE #
BB LEEEN
OEKEENKENVL §

B IN®

H-RNE - REKER L

BERrOKEBUED (R
WEREONRTIER ¥
IR SR J S —
o R R—AALREE

AT R RATERMoIE
ETRELCTD A0MR0

T, 3MMOBMNTEND

S IPERSEEM LA > T
o (MG ETeRi R

i20%)7 R208 (0W8)

KR° OV DH<DEECEY RVIMPKINIINR" ORE
[ERCERONEHOSEE ANUMPELS” BRSO D0 AURRIIIONSG®
EHOXBUEAS” SNEN BHEVIEIVLNESHS  EWHR IR INREE

S

— 185



B ¥ T = #» B

w26

2008E(FH205)88218 A®WA

HEHE K UV RERSEH

ox< REFIPEBSVELD

PECEREAUH®S |
F—-VERPORNE
P SRR

MR RS
(m<x<C) 1¥8M" E
BERKE oGBS
HaeEPERKH m
HEM-RERSEE" @
HERE" ERRREN
BRINS—ANSE
HEERPOSENRRY
EUBRON e
RCRNO~mf DN
DK M

[€OBEO (MK
0) =) KitEmeE
RAFELHE (O
0) HE<EESS
(=) PEOGE
i WLHCHEE
=

B REKAE
R Ry
REBR BhREEy
MYDPYCHNNER

EEURNYA—DA%
R EERRENEY
ESRRESRY Wi
LR ENESM S
v

i ~a<hiie
it Hmis

ANVEARAN® RAP
ROERWEEOMRN

Hi MRS
MINEATPIMEHN
2A—RAFECESD
ERNONR noap
HEE RIS
RO ETH
SRND—EL [~
KOHE] UOMERE
{ CRERERMINGY

) S

BFAA—FYIMRTOAT L APOQI LA A= TRRIAZy b

— 186



)
&
3
i

aews (1)

i€ 2 T RN IR
20085 (F )
X# R R,
ERHICH— @
BHBEROERD
FH SR T E

i

:

)

AFODIYAA A=V IHRIZV

BFAA—SIRRTOT T I



MBEE EEEko 7 oA ATICLE2HES TR A A—Y VREBOMBICED D IR
Tk 19 £ ~TFRk 21 4£E 0 5 B IERR 20 FEEE S P HIES

e @ MSI{TBaE AR LR RERT

1. FERBEBONFRUMRES
()Ge a7 bl A 7 OEMEGER LD b O

B2 A Ny 7 B e Y- M EMHB I BT AMHE SR EORE(IcLS, vy BEEERAMED
EMERNEEOMBLZEDE, BHBESOMSMEERTIHFREERL, 3ab—aOfR | m
U TFOafRENBRLNAZLNHLM IR, EECHRFEIRBERGER I CHIAA T RIEEROE R, A
REDR EER, S6IC5E, (BRI AT A—FORBEILEITIICED, 3ol —avili VO 5 #RHE (1
mm) # T A LENFHE THALEZ L NS,

(2)Ge a7 b b A T OBER EOT-HOME

BA O Gear7hrhAT0, fiBHBTIERELSh, #ERHS THEBRINS A WHERIRAICH
FALTWLWAAS, ERICII I EERGRRIERLTEY, ThoxFf AT a7 —ZRtr A7 A
AR AL TR W LS B AT LBTAETHD. v R 7 oy F o VEICOWTHRHB Y I 21—
#—GEANT4 IcLAEsThNOsIal—ae, TOBRICESHWTATY XLAREEZITV,
GREI ~DEELRAT-, vBRFTF o X VEAFIA LT — 28T AT LAOMEICEH L, vy BRTF
NX—|TETF LT 3-5 (O S Rom X EIEL T,

(3)SiGe 27 hH 2 5 OM%E

BHDGe 27 b A7 oo BEREE Si BHE 2 BT 5 Z &1k v, SPECT E4fli, PET
Bl LU EE S ERoRERE 2 THEICT AT LRGSR OfIH A #E LT D, PRl 20 FE
It AXA OF T3 SUCATe @/ I 7 OEHBELZT, WMEODORMLEIal—a BT
L7z, ZHICE Y., 100keV Oy BITHITHMHMER 6 {Sic LA THZ LB E o7, JAXA B5
PA%E L7=flim Y 22X Y o 7iRHEE (DSSD) fak R ASIC OEIHALZ &0 =70 v ¥4 7HED
7= DA K-S T,

4)T & & LB E O %

RO ZRIRRERE ) o7 isilg T A3 A0 AN v FBIEZ L E LT Al A LI HWAR Y
F LV WROKESIEENELVES, BEOT o/ <—ADERLBR CIL, BRVE-T-E 5L
TAILEARRRETHDI= 0, AR A LS O 5 2RISR KRM LS €57 LB THha, ZOMBEO/R
HHLLT, FIINEBMIIZ EAE SR ENEZELLNS, ZOFEL, (BEEFLAD ERBTT I
{EL THDiAZ:, B B OBV Z SR T L0 THS, THR20EE, 74V ERMROMEAMELTV,
ZOFEOHAELEEALE,

(12)Ge & Si/CdTe (=& 5/ i ES L BFEE S V) 7 ¢ L OL#, BRERZERMIRE O 0S84

HBiffGea 7 F B AT EBEEN ) F 4 O—ThAPET & OEBFAMEICT 57128, HipEYE
B OHEY b o B CuZ B W —REHC & SRR B A i L7, YCuliliiiik T o —7 %
V=T F L= 7 A@PET, GREWR@IZE D, & & ICHE~OMELEMEILZD Z LIZEkIIL
7=, BEGea 7 brrd A FIRRAT— ¥ OEREROSSIZEERS Y, HIFEMOZL BT v K
A BT T LEI ZERBALNICR T, ZORBEOTD, T—FABERCESERA>SEF LY
AT LOBANCHF L, £/, PETHERMZ Y © 500keV BELUTO y BB ETD L. BERPICY
BORFTHIFRORENBEITBNS AR LN ol ZOBRFTHELKSEL y BT RLF—2
L7 bOfBEROTERET I HFEAEEL, AN ERRE L -BERERSTTREL L -
7=

2. R (YEEESICOVWTOARRIR)
(1) TFgcs# - | (DERERLEL)

[5 E5e 3]
1) S. Motomura, Y. Kanayama, H. Haba, K. Igarashi, Y. Watanabe, S. Enomoto: "Development of

— 188 —



multi-elemental molecular imaging on semiconductor compton telescope as a tool for metallomics
research”, Pure Appl. Chem. 80, 2657-2666, (2008).

2) S. Motomura, Y, Kanayama, H. Haba, Y. Watanabe, and S. Enomoto: "Multiple molecular simultaneous
imaging in a live mouse using semiconductor Compton camera", J. Anal. Atom. Spectrom., 23, 1089-1092,
(2008). _

3) A. Toyoshima, Yoshitaka Kasamatsu, Y. Kitatsuji, K. Tsukada, H. Haba, A. Shinohara and Y. Nagame:
"Development of an electrochemistry apparatus for the heaviest elements”, Radiochimica Acta, 96(6),
323-326 (2008).

4) H. Haba, H. Kikunaga, D. Kaji, T. Akiyama, K. Morimoto, K. Morita, T. Nanri, K. Ooe, N. Sato, A.
Shinohara, D. Suzuki, T. Takabe, 1. Yamazaki, A. Yokoyama, and A. Yoneda: "Performance of the Gas-jet
T rt System Coupled to the RIKEN Gas-filled Recoil lon Separator GARIS for
the “a ;(“Ne,Sn)”’No Reaction”, .. Nucl. Radiochem. Sci., 9(1), 27-31 (2008).

5) Y. Kasamatsu, A. Toyoshima, H. Haba, H. Toume, K. Tsukada, K. Akiyama, T.Yoshimura, and Y.
Nagame: "Adsorption of Nb, Ta and Pa on anion-exchanger in HF and HF/HNO3 solutions: Model
experiments for the chemical study of Db", J. Radioanal. Nucl. Chem., 279, 371-376 (2009).

6) K. Tsukada, H. Haba, M. Asai, A. Toyoshima, K. Akiyama, Y. Kasamatsu, I. Nishinaka, S. Ichikawa, K.
Yasuda, Y. Miyamoto, K. Hashimoto, Y. Nagame, S.Goto, H. Kudo, W. Sato, A. Shinohara, Y. Oura, K.
Sueki, H. Kikunaga, N. Kinoshita , A. Yokoyama, M. Schadel, W. Bruchle and J. V. Kratz Radiochim:
"Adsorption of Db and its homologues Nb and Ta, and the pseudo-homologue Pa on anion-exchange resin
in HF solution”, Radiochimica Acta, 97(2), 83-89 (2009).

7) N T. Inamura, H. Haba, "Search for a "3.5-¢V isomer" in 2**Th in a hollow-cathode electric discharge",
Physical Review C, in press.

8) H.Haba, K. Akiyama, K. Tsukada, M, Asai, A. Toyoshima, T. Yaita, M. Hirata, K. Sueki, and Y. Nagame:
"Chloride Complexation of Zr and Hf in HCI Investigated by Extended X-ray Absorption Fine Structure
Spectroscopy - Toward Characterization of Chloride Complexation of Element 104, Rutherfordium (Rf)
=", Bull. Chem. Soc. Japan, in press.

9) AHEWR, HEAB—"vA =S aTh BEEFILBIASTA A—Vr VEiRo®H ;
ay7 b AT LB TRIBEA A —3 0 7Y, Medical Bio, in press.

OAE—: "Bl hLEa— BENFORBEA A —J0 7% R L RO LHTEE 2 B
", Medical Bio, 11, 14-15, (2008).

INEAFE—, PREN "R ~/AF b L—H—0B3E L F A", Isotope News, 8, 9-15, (2008).

I2)FHEE kR, B BA, KM EX, Kk 04524, Kk 7, [ B, BN B, M .
A F— KE R, BE BF: 21T 5" TOAEHRRICHIT T : LOHRTIC X 5 FHM
ROLEGVBORN, HE~v1 2227 EF 1 KHFLE, 256(4), 695-700 (2008).

IAER XK, @ K HA H— AW Ef DSBEMD HESIGEL R 5", MM RES
H 7, 3(4), 476-486 (2008).

[na@zx]

1) Toyoshima A., Kasamatu Y., Tsukada K., Kitatsuji A., Haba H., Asai M., Ishii Y., Toume H., Akiyama K.,
Ooe K., Sato W., Shinohara A., Nagame Y.: "Electrochemical oxidation of element 102, nobelium", 2nd
International Nuclear Chemistry Congress (2nd-INCC), Cancun, Mexico, April (2008)

2) Akiyama K., Haba H., Sueki Ici Tsukada K., Asai M., Toyoshima A., Nagame Y., Katada M.:
“"Metallofullerene Encapsulating **Ac” 2nd International Nuclear Chemistry Congress (2nd-INCC)
Cancun, Mexico, April (2008).

3) Toyoshima A., Kasamatu Y., Tsukada K., Kitatsuji Y., Haba H., Ishii Y., Toume H., Asai M., Akiyama K.,
Ooe K., Sato W., Shinohara A., Nagame Y.: "Characterization of heavy actinides with electrochemistry"
Spring 2008 ACS National Meeting & Exposition, New Orleans, USA, April (2008).

4) Enomoto S.: "Development and Application Studies of Multitracer Technology”, 6th International
Conference on Isotopes, Seoul, Korea, May (2008).

5) Fukuchi T., Motomura S., Kanavama Y., Watanabe Y., Enomoto S.: "Development of a gamma-ray
Compton camera for multi-molecular imaging”, 6th International Conference on Isotopes, Seoul, Korea,
May (2008).

6) AF IEW, ®WiF foth, HE F— Pl F£H FE BE "EFVA 2o bodlg g
“B(ECRIS)Z AV = TR IZ K 557 F 4 A LA, B 69 BNIT{EFENRES, 45
B, 5 A (2008).

—] B =



7) &K (Fi & AL &0 FET. FE Rk, WD KA, lBE B HBOTFRRA AT
IDEHOYEEa T AR TORER", B 3 BBRBESTA A I VFERE - PR
£, W, 5 B (2008).

8) &1l FEAT, A4 (B15, BFEF B, MR (R, T+ FE, @i W) P8 EX, 0 BRE, fiE
B "WEET 2T REAVCEMS TFRIFFERS A—V 0 /OB, 83 BEALSFA A
— TV SFERE - FIHRS, Wt E,5A (2008),

9) WEEE K, BEH {2, R X0F, I+ FR X F— laNEG o {coBR", 825 68
AP iR ERFEEFENERS, 7E, 5 A (2008).

10)E+R &k, Wil K, 1l BEF, A RFF RO B RH E AKH &, 5E F—
"CoQ10 S| mEIEI# G X 5 M PRAHBREN", % 25 B B AMERERFLFIHRS, 1§,
5 H (2008).

Il PR, Bert (8, B+E B AH (@ P8 2K W0 KA, fliE F— "ERSLU
MgRZE =T AICEIT5Na® Mg, K ORIFA A — 7", 825 B B ARMBERFFLFHRE
£, I, 5 A (2008).

12)BH {8, Wil o, HE Fa A B Eiasaic X N ERo ", B I18EE
BoOME+ 2L EMERIG R0 A AHE, 6 (2008).

13)&1h #4T, A (B, @i 2R, DB FOL e R, B0 SR, K F—: "pRika 7 b
YA AFICEAPET u—7 2 AW TRIA A —T - 7ORE", 18 B&ROES+
HEEMERIE RSO A, HHR,6 8 (2008).

14) Bkt (5, Wk o, 00 SCF, R+ FEL AR B HiastRiEes X o Mia s sn o 25 L,
519 B H AMB RS, B, 7 H (2008).

15)4& #Ar, AH (Si6, @t i), PP ok, e E, L T TP R, 60 KR, iR
F— "W ST RS A =SV OEER L FOE KR THEFRE~OIER", 19 B8 ARsc
FPE, HE,7 A (2008).

16) Tl Fak, Wi X, Pl BB K £FF KO B K 6, AH &, X F—
"CoQ10 WAIDWIN S X UEFFMTH L OREFEROBRN", B 19 B ARMRTERRS, R, TH
(2008).

IDEA F—, BE N "H LVWORIOFIREMEZ B8 L CERIFMEES I L ARiOME L oA"Y,
FASEIT A Y b—T - B RS, B ,7H (2008).

18)d )1 Bl B Fe, A F—, ik B "I v/ Lotus japonicus (ZHITAEBEMLE LD
FAEEIZE", BASET A Y F—7 - RBIIRRERS, ¥OK ,7H (2008).

19)Enomoto S.: "Multiple Molecular Imaging Using the y-Ray Emission Imaging GREI as a Tool for
Metallomics Researches”, 4th International Conference on Metals and Genetics, Paris, France, July
2008).

20)§-Iiron3um M., Saito D., Igarashi K., and Enomoto S.: "Regulation of intracellular zinc by extracellular
stimuli”, 4th International Conference on Metals and Genetics, Paris, France, July (2008).

0¥k Bk, EAR B, EF S B RN, SR B, BB E T 8, lA H—- S0 R
B "a-HIBA/EER AP COMTKINEIC L AT v I=FBLUTT AV YO 4L, Fa2UDA &
U= LAOSHEE EEER OB L NEEESR~OFA", 2008 F B A EFERFERE 52
Bl e RS, 8,9 A (2008).

22)iLi B, IR IE, P K W fd: "FEFFAVFY A 20 bo i LARIOE X4 A" 2008
£ ARBEFSFES/R 52 EHMEFENIRS, 8,9 A (2008).

3)MER 3Lk, KiT —3L, RIE H, Ik AR T, Wl BrRE Hk £F EH B BE KA,
WA £ T Bk 6 B, H3A F— R E: " 200,40 Fm BUSIC X BFm DR
LR EEED", 2008 4 B AL SELS/E 52 BINHEENRE, 8,9 A (2008).

20)BE A, FiA B4, TR IEM, T fk Ty 8, Bl BHE: REFE{LFEOLH OERE
REEIC B BTIOAZ Rzl Z < h 777 4+—DFFFE", 2008 4F B A HUH L L4258 52 Bl
{bESies, L8, 9 A (2008).

25)%k XA, R LE, RIF B, KR BE SO e 8, SR RS, R R, Kl
& A Ay MR A T NDO K MR T, 2008 4F B A B SE R/ 52 B
e S, B, 9 A (2008).

26)KIT —BL, RIE H, N#r HAT, R SLE, 3k KHF, HH & GF B W% A, BA

3

— 190 —



£, P8 X THE A, e 8, R, 106 F s — R —FULOERBRICEITIY
AT OEERIHEBMOFRA", 2008 £ B RHMLEESFE L/ 52 BIHHEENRSR, L8, 9
H (2008).
INLAE 34, P FF, KT —IL, WG K&, ok £5, @ W, &E &N "GARISAEE
KM CmiEAYOFERL", 2008 4 B AHRLESFELB 52 EIHRML¥HRS, KB,9 8 (2008).
WYEMEE Xk, Wi BA, &AM EXE, ik A4, kik uiE B Eh @R BT, i i,
HA £, Kl Bi, B EWE: ISSEBRICHEIT T : LOHBHROFIA", AAFHEDRES
H22EKL, R ,9H (2008).

20y SRl A (B Sl EA FE 2k ED KA, HE B V- REREL LR
Lizar7 bbb A 7OMER", BAMESES 2008 FHFRS, LN, 9 A (2008).

0MERE D, ik Kl FE ES, A 7, TP Kk kE R, Fk 2, KRE R, TE
WeE, (EE K2 "EIHC SO OH 2 KB MR EGARIS- IO BAMERES 2008 FHF
K&, W, 9 A (2008).

31)Kanavama Y., ura_S., Fukuchi i S, Haba H., Watanabe Y, and Enomoto S.:
"Simultaneous imaging of '"F-FDG, “*Mn-MnCl;, “Zn-ZnCl; in mice using semiconductor Compton
camera", 2008 World Molecular Imaging Congress, Nice , France , Sept. (2008).

32)Fukuchi T., Motomura S., Kanayama Y., Haba H., Enomoto S., and Watanabe Y.: "Gamma-ray tracking
for Ge telescope Compton camera imaging", 2008 IEEE Nuclear Science Symposium and Medical
Imaging Conference and 16th Room Temperature Semiconductor Detector Workshop, Dresden, Germany,
Oct. (2008).

33)Fukuchi T., Motomura S., Kanayama Y., Haba H., Enomoto S., and Watanabe Y.: "Gamma-ray tracking
for Ge telescope Compton camera imaging", 2008 IEEE Nuclear Science Symposium and Medical
Imaging Conference, Satellite Workshops: Compton Cameras for Medical and Industrial Application
**Compton Camera 111", Dresden, Germany, Oct. (2008).

34)Motomura S., Fukuchi T., Kanayama Y., Haba H., Watanabe Y., and Enomoto S.: "Sophistication of
semiconductor Compton camera for multiple molecular imaging--fast and accurate image-reconstruction
method for three-dimensional imaging”, 2008 IEEE Nuclear Science Symposium and Medical Imaging
Conference and 16th Room Temperature Semiconductor Detector Workshop, Dresden, Germany, Oct.
(2008).

35)Motomura_S., Fukuchi T., Kanayama Y., Haba H., Watanabe Y., and Enomoto S.: "Sophistication of
Semiconductor Compton Camera for Multiple Molecular Imaging--Fast and Accurate
Image-Reconstruction Method for Three-Dimensional Imaging", 2008 IEEE Nuclear Science Symposium
and Medical Imaging Conference, Satellite Workshops: Compton Cameras for Medical and Industrial
Application **Compton Camera [11", Dresden, Germany, Oct. (2008).

36)Haba H.: "RIKEN GARIS for superheavy element chemistry", 7th Workshop on Recoil Separator for
Superheavy Element Chemistry (TASCA 08), Darmstadt, Germany, Oct. (2008).

INES S, il EA, R =8, EE 4, MW L, B0 AR "EE ETOMER2 %R
HWDOTAD AT F K ~DENHE &~ 68Ga-DOTA-somatostatin®d & ", %45 B~7F Fitias AL
10 B (2008).

38)0Ooe K., Yahagi W., Komori Y., Fujisawa H., Kikunaga H., Yoshimura T., Sato W,, Takahashi N., Takahisa
K., Haba H., Kudou Y., Ezaki Y., Shinohara A.: "Studies of Extraction Behavior of Tungsten toward
Solution Chemistry of Seaborgium (Element 106)" The International Workshop on Molecular Information
and Dynamics 2008, Taipei, Taiwan, Nov. (2008).

39)Tanaka K., Siwu E., Minami K., Hasegawa K., Kanayama Y., Mizuma H., Nozaki S., Wada Y., Watanabe
Y., Fukase K.: "First positron emission tomography (PET) imaging of glycoproteins and glycodendrimers
by efficient chemical labeling with [68Ga)-DOTA", Consortium for Functional Glycomics (HGPI), Fort
Worth, USA, Nov. (2008).

40)Tanaka K., Siwu E., Minami K., Hasegawa K., Kanayama Y., Mizuma H., Wada Y., Watanabe Y., Fukase
K.: "irst positron emission tomography (PET) imaging of glycoproteins and glycodendrimers by efficient
chemical labeling with [68Ga]-DOTA", 2008 Annual Meeting of the Society for Glycobiology, Fort
Worth, USA, Nov. (2008).

ANEHEA Tk, % K A F— &M Ex: "DSBEMDEDN L OBRIEEDBR", A A<
BEEYLB 51 @XE, LM, 11 A (2008).

)PP EX: "BEECHEFFRIAMACLIAFORRRM" AFBELTELFTI—2vayT
2008, fo¥e, 11 A (2008).

== ]3] ==



438 Tk "EANOBETRILFEFAOBRK —TASCAS #E—", BHBETRILET—2vay
72008, Fa¥, 11 B (2008).

44)& il HN: "EREa T A A TR LB SRR, A—=T T A Fu ) AFER",
BIEAFIIAPRT+—F 4 ¥, 11 § (2008).

45)pEER 0k, W% BA, &M EF, Kk DA%, KB N B Wb, #M ET, i&# i,
A F—, K Rk, aF B "FHES . AHREEOLOHBHRIC X 247", BARSE
ERFFLE 3T EKRS, H%il, 124 (2008).

46) B Thig, &1l FE4, EF =N, £F @4, T 5L, M50 KR 'DOTAa - Vaf—bh
RTF FOMMEPETA A —Y 7" B EHMMELHE - HRR2WETNES 5E, 2 A
(2008).

AN &l P AR F 2 FAVVEPETA A= /" Molecular Imaging 2008—7REH % 0 2 /-
¥ - B BwHE—, ®F, 12 A (2008). '

A F— "ERHMENOMEEISANE 9FA4 A -V VL LAMERE~DT To—F",
AL A AR < - —, @)L, 12 A (2008).

9)HliA F—: "flix OyREHEE AW RINERRRBE o — TRl T oA A TICLSHE
HERRERNAS A —P 7", BORFHIFSR BEinumEseny +/ (477 /82—
MR R ES, WL 1 A (2009).

SOA F—: "Lk S b b A FIC L DB TR A= YRBOTEMRBITES &
WA, BEPEHITSE BERTRgERE 7 sS4 3T 7 ) n V— R RRES,
A, 1A (2009).

SHAMB Xk, Wil BA, fik 052, K& %l W @ ik B— A8 RiE A 8%
"ISSE IF H M T OMERTERIC L 2FHANKREENE", ¥ 25 RFHAIA 2 RIU A,
HEUE 1 A (2009).

52) ik F—: "fix OyBREHBEERWERNERBH 7o —7MRBEa TR ATIZLES
BRI A A— 2 2", Tk 20 £ MABBRAFRARTERREUREEHE &
TR BHESERI T 7 AT 4 VR RERES, B, 2 A (2009).

53) B £k "BEAEOB(LEFRICHT T 72F /4 FERBHP HBRS, KKk 24
(2009).

(2) BT E
1) FFAFEC L HOEBISE R A AR PR, Wi, AHER, BEASH -, &1
TE4r. F5EE 2008278727, H20.10.29

(3) FWEM
1) 200845 HAMBFRREFLE S AFHRE~AMAY—K: Wik K, K (8 B 3
&, T+l LA B THRNEROZELOBE)
2) 200847 H 19 EAAMBTHEELFINMLETESHM: &1L #4, AH (Bif fH &
B, 38 F¥ WH (E, EHE T e R, D KA BK B-TERS FRIA A
S DOERLFD RN TETFRE~ORA)

3. FOMFRIE YEBEESITOVTOLER)

() REHREOFSH (FLARES%)

1) HAS—BE A2 Fyiokl, 2000 FEHMRTE, EHEeER —~AF0IZ720
R~ 221368

2) fiAFH—, W, X||FKCHR, ERAICHL—1&, 2008.8.22.

3) HiASH— BW, HEALFEUEGRE, BT, 2008.8.21.

4) HAK—, ¥4 T2 RAR—JRE, ( A—2 7 Hili, BEFEHM, 2008.7.20.

5) AT —, BW, v AENOHEEEEN SMEBEFTOER R, #5HH, 2008.7.18.

6) HiAK—, BB, MEEAOR = 2 A R §({C, 50 %M, 2008.7.13.

DHEASE—, B, KEASFA A -V 7% R AHEERZRFRE, LFETEEH,
2008.7.4.

e



(2) £0fh
izl L

[ REERS | 070021450 |

=+ 93 =



