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Development of a recail ion detector for SCRIT

Abstract

R&D study of the SCRIT (Self-Confining RI Target)
system[1] is now underway. To complete this system,
coincidence measurement between scattered-electron
and recoiled-ion needs to be established. It is because
electron scattered by the target of interest must be
separated from the ones scattered by residual gas. A
prototype recoil ion detector was fabricated and installed
in the SCRIT system, and the background in the
electron storage ring was studied. We will report the
result of the study and discuss the current status of the
recoil ion detector development and the plan for the
master thesis.

1 INTRODUCTION

Recent target and accelerator technologies provide
opportunities to study nuclear structure of radioactive
isotopes (RI). A number of surprising features such as
halo neutrons and disappearance of magic numbers have
been revealed and study of RI has become one of the
most important subjects in the field. Therefore
unambiguous knowledge on the basic parameters such
as the size and shape of the RI nuclei are highly desired.

Elastic electron scattering provide a precise
determination of the charge distribution of atomic
nucleus. The purpose of this experiment is to clear the
information on the size and shape of nuclear charge
distributions. This experiment taught us many nuclear
charge distributions.

But, until the present time, nobody can achieve
electron scattering of RI, because the large number of RI
target could not be prepared. So, we are developing a
new method for electron scattering (SCRIT). The key
point of a new method is to trap RI-ions which
generated ISOL in stored electron beam. Doing so
makes electron scattering occur semi-automatically.

This new idea needs advanced techniques. RI target
trapped in negative potential of electron beam and
electrostatic mirror potential. Trapped RI ions aways
take part in collisions.

Now we are investigating the ions trapping in the
electron beam passage using ions of stable nucleus (i.e.
Cs ions). Cs ions are injected externally. The trapping
efficiency of ionsislow. Thus, it is necessary to confirm
that the scattered electron is scattered by the target ions
but not by other residual gas ions. To do so, it is
required to perform a coincidence measurement between
recoiled ions and scattered electrons.

We are going to make a technical choice depending on
the environment and detector efficiency. Additionally,
we should know the background level at which the
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recoil ion detector will be placed. In this paper, we
report the background study and discuss the
experimental result.

2 R&D SYSTEM AND CURRENT
STATUSOF SCRIT

The arrangement of R&D study of SCRIT is shown in
Fig. 1. There are five parts, ion source, electron
detector, recoil ion detector, ion analyzer and SCRIT
electrode. In addition, a wire monitor was installed to
test the electron detector [2].

The electron detector consisted of drift chamber,
plastic scintillators and Csl caorimeter. The Csl
detector was placed in scattering angle 30°. The ion
analyzer consisted of 9 Channeltrons. One
Channeltron, CHT#3, was used to analyze trapped ion.
Other 8 Channeltrons were used to analyze residua gas
ions. The SCRIT electrode consisted of 42 electrodes to
make mirror potential.

To check the ion trapping, we injected ions externally
and trapped ions with electrostatic potential and electron
beam potentials. We repeated trapping and releasing
ions during the experiment. We performed the
coincidence measurement between scattered electron
and recoil ion while trapping. To investigate trapping
efficiency, released ions are detected by analyzer,
CHT#3. This shows how many Csions were trapped.

In this experiment, luminosity is intrinsically low.
Many events are required to reduce statistical error. We
hope to trap as many Csions as possible.

The confirmation method of how many Cs ions were
trapped is to count extracted Cs ions. After enduring
countless hardships, we achieved the luminosity about
10%/cm?/s.

ION Recoil ION \ /
Analyzer detector source

9Channeltrons Chammeltrons

42 SCRIT-electrode -
Cs ION trapped here!l
Drift chamiber

Electron

Trigger detector

Plastic
Csl

Fig. 1 The schematic view of R& D prototype.



3 RECOIL ION DETECTOR

We chose to capture recoil ions recoiled at 75°. Three
points should be considered to realize our purpose.

First, a physical condition of the device is limited.
SCRIT chamber has an ICF152-port to set the device.
The size of this port is not enough to secure large
acceptance. To overcome this problem, we change the
ion transport to detect recoil ion easily. Two deflector
was installed. One, deflector 1, was set lower position
inside the chamber so as to hit the foil directly. The
other, deflector 2, was set upper position so as not to hit
the fail to investigate the background except the recail
ion. Additionally, in order to get more acceptance, we
set the einzel lens between two deflectors. Thanks to
this electrode, about ten times larger acceptance was
realized.

Second, we need to detect low energy recoil ions
down to 50keV. The number of secondary electrons is
considered to be low even if recoil ion hit the metal
surfaces. So, the voltage was applied between the foil
and the deflector to increase the emission probability.

Third, environment of electron storage ring is ultra
high vacuum.

The ion transport and acceptance calculated by a ion
transport program Simion. We can detect recoil ion only
1%, electron detector detect scattered-electron in this
device.

4 EXPERIMENTAL RESULT

4.1 Capture the recoil ion

The background originating from synchrotron
radiation was detected with recoil ion detector. The
counting rate was about 1kHz at 50mA. The amount
of this background is no problem for capturing the recoil
ions, because recoil ion was detected few micro second
later after scattered electron was detected.

The luminosity was too small to detect recoil ions in
coincidence measurement.

4.2 Trapping efficiency

We found the interesting event as a byproduct. Some
externally injected ions were diffused into the recoil
port directly. And trapped ions were detected. So, we
can know what happened inside the SCRIT chamber.
This information tells us the trapping performance.

Fig. 2 shows the yield of recoil ion detector versus
current depending on the trapping time. Trapping
time of run**1309 is 100psec, run**1310 is 1msec.
Yield differs only by three times though the trapping
time differs by ten times. Afterwards, we optimize ion
source to extract more ions. Trapping time of
run**1311 is Imsec, run**1312 is 2msec, run**1313
is dmsec. Yield of three data hardly changes in the
range of error. This data means that loss of trapped
ions ends within 1msec.
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Recoil detector yield (counts/event)
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Fig. 2 Yield of recoil detector vscurrnt.

5 NEXT STEP

The character of background was made explicit. The
preparation for the coincidence measurement was ready.

Now we start to design new prototype. The new idea of
this prototype is using mirror electrode method. Using
this method, the ion can be easily deflected 90 degree
and all charge state of ion can be corrected. So we can
achieve higher acceptance and avoid the BG particle
hitting the sensitive volume.

We will soon succeed in capturing recoil ion within a
few months.

REFERENCES

[1] M.Wakasugi, T.Suda, Y.Yano, “Nuclear
Instruments and Methods in Physics Research”,
A532(2004) 216-223.

[2] Y.Furukawa et al.: RIKEN Accel. Prog. Rep. 39
(2006)



2007 4 FE MR RR I
X-mas FHE[IZ 31T 5 B S5 S5 ER 5

1. e

X-mas 1 & 1% [X-ray milli arc second Project| DI T B ERE X FHEREOMEEBOZ & TH D,

BPE, SmB OB b oA E Y REE, % 0 BIFTIRFULEN im0 nl D EmsE TIXITIEER S v, Bl

YEsi (TWah) TR UBAZYL0MENER STV D, XHEESICH W T R b A ESREDN LW
H OV R AT E Chandra ITHEHBINTWDH DO TH Y | DA EREIL0.5 A TH S, LoL, Chandra
BROOBRELEEENGHAE SN DEHRA T~ A 7 e DO A—F—Th 5, SRR EHTIRCE L 220
JRIAE, LSO SIS OIRIEEN R L TV DD TH D, BPTRAZER T 50X KK THLHEE
FREEDL T DGIRNEEE D3 3R D B AL 2 o X BT AT G R T E NN 2 | 207210 @ WIS BE DS 4
2725 T B8, S HEROBINEE 2 11F 5 Z & 3HMIC IR ICREE T, ek 24 ELIC X DIk
EAbZEBRL< T EIEFAFRETH S,

ARFHE T, M2 AW CRFEOIRZMIET 5 Z & T, BEIFRA %2 T & 2 LmE OB 21T
S>TW5, _hif$ﬁ TIX13.5nm (92eV) @ X#RZEI - 7 EASRI LRSI A BA%E L C & 7z, BUEZ U
FATLC, BEARARICHARFHBIIC LV AATH LD LXAF—0 @0 XEBIHITE 5 10 EORA
%%#%%ﬁok%@%@%%%%ﬁbto

2. RIS
X 1RSI EEGE O TH 5, 10 EAR TRXF S EL5E. IKRHSHINI 2689 2 & TCKX
(4.48nm 277eV) THH 1T% D ENIFCTE 2, KHBHE, 1 RotOFEMEEE B8 & U RISIZIX F st
FHWD, ZORIBHIT AT AR IREEE O THIER R & T 5,
%Emgxﬁ&1m#©%Mﬁ*A%kw@ﬁ%éﬁé & O AIERSE TR S CCD THRE T 5. M

BEHTEE L — I XL OET 4@ L, AR TR Sk, Wikt o AR S gL —7

FE 21TV, W A ET D,

EEEY—

B8R

~~

. BRI EEA



3.

AN

=

Retlectivity

4.

F5 85

FHEIE, R 2000mm 55548 347, 3mm O — IR STAE P i &2 FF- 048 FI 82 T, 18 70mm 5 & 50mm £ X 10mm T 5
(2] FHEICIZY I 2L —2a b ERbRFNBO LT NI 2K E L TH LR 1], 10 EANT 55
O8I 12, 16mm & 720 . C-KXARICEBIT AEEFIERIZ 93 I VA TH D,

10mV

70mm Material Reflectivity
Ni 16.90%
‘ Cr 7.14%
Au 5. 26%
50mm si 1. 38%
Pt 7.87%
W 10. 11%
2. FEM8E F1. HEFESI 2L —1 a0 (CKXH 27TV % 10 BETAS L2854

Retlectivity ot elliptical millor

— 3 ] ] ] 1 I I I I 4_:
x i
- .
S
— i \-\‘-._‘\ T
S £ * 0-2.5deg 10sec =
S E o 2.5-3deg 60sec E
- o 3-4 deg 300sec ]
en __ — Simulation [roughness 2nm] A &__
E g — — Simulation [roughness Onm] g
_l | 1 | | | | 1 1 1 I 1 1 1 1 | | | | | ]
0 | 2 3 4
Angle [deg]
3. RKERAEE S I 2 Lb—v 3 Ol
SHOTIE

FEMSE DR ERIT, KAP (43 efEdh) T
4396 L 7= AL-KX #¢ (0. 82nm 1. 487keV)
EHOCTARAO~4ETHE L, £
OFEREIK 3 1TRT,

BELEKHELEI 2 L—va vk
g U7o SR 6, FEMSTITREH S 2
mm FREOKFREN/FGLNTND Z &R
bhrolz, REMI 2 mEBETD &,
10 FEASTO CKX RO RIT =
L= a BRI 10%RE L 720 | FEBR
WIERDRETH L Z 2R LT,

EF AR T AR A L OIEATA A — D2 IR T 5. WIC, MATARES L it o
B RHE LB — 7 BIESER A AT 5, 2 O BTN T XA A — ¥ ORI AT X & AR A IV C
DHN—F SR ET B, BRIOICIE, JFBINT 7 77 20 b BARE T & R D, B — 7 BIEERETT 5,



PHENIXZER Y 7 NV BHABAGAH LD H D
EEENRDLERE
Quality Assurance of a high-signal-density read-out Bus
for PHENIX Pixel detector

K& JIe X4
BEZR =RE WMF

Bxix, KBTIV y 7 ~7 VESIHFEFT(BNL) T TW\W5 PHENIX ZBRO-HOT v 77— KL L
T, ¥Vary - 7 VRHBERE LTS, ERBEEOEWELREBHT 5729 PHENIX %2
BT, 26kHz D N H— Vb — N TTF—F BB TEHER, BRI TWS,

E7 R VRINERERT 2 REOT —Z 2EET 2512 4 B —525@2 By b X4)ZFEKICIE
Pl LT %, DGR, 128bits H DT —FRBMBBEL D, £DIH, @-TA3—
RIAIFEAWETZ VRO TATY  FEREZERAL, EREERANRE LTHELE, £, B 15 mm
OHIZHIERRZ S DT 188 ROEFEBREBEIRTNITR LR, ZOHIZ, EEHIE 301 m - #RREIME 30
pm THY, BOHERKIT4BIESHR+ERE+I 5V FBLE LTTF AV Lk, 20K 5 REEET, Ao,
ZEBEONRADEFELZTFH TREL, REZRIET 01X, BERBZVEOEETH S, TI T, NAD
EEREZHH TITAOEBLZEB LT, REEEIZRT TREREDT X M efToT,

REFHEIL, EEENELISEEEhTVIIZ, R2DHBEESRO—IHIC TTLESE %2 AN LE UEEK
DLOBIHT TTLEENRE I, EEROBEELMIBTE S, . MOBBRTT TLEENREIN
BRWZELERELT, BEHROY a— PRV LEZHERTE 5, REEBICEAL TIX, 16 D TTL A
HATEBRT VXAV - AJih— FEIESREZERA L, £ LT, EREISLEREESROERIY 188 A TH
DVIABIIEETEZANL &4 TEEROBRETH S 3BT TREELZRELTEREL Y a — MR L,

FOIW, EBEEEAT-DICNRRITET ESZ—%20F, axZ¥—TO0S LEHRINTWS, (BFEZSR)

ZOX)RERBEEAVTCREBEEANAXDOMEREDOFRE L REHERICOVTRRET 5,



Jobooouoboooboobouooouoogo

gobobogoobobooobbon od
gogobooog oo

gobooooboooooooooooooooooboooobbooobooOoooo,ob0o0b00ooo0oobocOoooonog
ooooooooobocooooooooooob. ooobooooooooobooooooooooo0ooooooooag
ooooooooboooooooooooooooOoooo. boooobooobOooodooooOoooooboOoooon
oooooooooooooooo,o0oooo0o0dooooooooo0oo. ooooooo0oooooooooogd
oooooooooooooooooooooooooobooooooooboooon.

1 O00O00OODOOooobooo

cobooooooboboooooobboOooooooo
gobooobooooboooooo,ooooooo, oo
obooobooooobooooooocobooooooboooan
gooo00o. oooboboooooooboboooooo
goooo,000000000DO00D0O0,00000
gooooooobobooooboooobD. oboooo
gboooboooooboooooobooboOoooooboooao
uooooooboo,ob0o0,ocboobocooboobogon
gboboooooooooooooooo,oo0o0o0o0on
gbooooooobooboooooooobooo. oo
goooboobooooooooobooboooooooon
ubO,00000C0000000O0O0bOO0bOOobDODbOOnn
goo.

coooobooooobooooooooooooogo
oboooooooboobooooooooboooo. o
o,000000000000000O0O0b0O0obDOoDOD
gbooobOoooobooOooooobocobOoOoooboooao
gobooobo,o0o0o0,00b0b000bobo0oooDo
gboooboooooboooooobooboOoooooboooao
goooog.

cooooooooooboooooooooooo

Tab = puqtp + P (gab + Uatp)

000000000000000000000. 000,
g 000,u*00000,p0000,p000000.
O, w=p/p000000,w=10000000000
Ow=-1000000000,-1<w<-1/3000
00000000000000. 00000000000
00000000000000000

1
Tab = ¢,a¢,b — Jab <_2¢,c¢7c + V)

goboo,boooboooboooboooboooD
gooopobobboooobobbbbooooooboobbod
ogd.

g ooooooobooboono,
£§gu1/:2guu

o000 ¢00000000on.000¢nooooon
ooooooo0,£0&0000000000O0. 0000
oooooooooo,00ooo

ds® = —e?dt? + 2 dR? + 2 (d92 + sin29d¢2)

00D0. 0000000000000000000000
000000000,0000000000000,000
0000D00000.00000000000,00000
000D0000D000000. 0000000 0000
000000000000000,0000000000
00000000000000D0000. 0000000
000,0000000000000000000000
00,00000000000000000000000
00000000000000000000000000
0. 000000000000000000000000
(000D0000D0000D000)00000000000
000000000000000000000 [1). 000,
00000000000000000000000000
0000D000000,000000000000000
ooooooooo 2.
00000000000000w<-10000000
00000000000. 00000000000000
000D00000000000000000000000
oo.

gogd

[1] T.Harada, H.Maeda, B.J.Carr, phys. Rev. D74, 2
(2006).

[2] T.Harada, H.Maeda, B.J.Carr, gr-qc/07070528.

[3] H.Maeda, T.Harada, B.J.Carr, gr-qc/07070530.



2007 L pFSERRE RS

PSR B1259-63 / SS2883 76D TeV L < #R DA 3L

ST R BRI S B BR - H
AR 2 /R A
SEEOREEEE SR fEER

2004 4=, HESS I2 k> CEH LY — L E 2 O A 5% ThH PSR B1259-63 / SS2883 (LL R,
PSR B1259-63) 750D TeV TR /LXF—DH <R BIRIS 17, PSR B1259-63 |TH 2R T

HOIZD

LB OB S L= 2ED oL — R E R BEEOMEERICL ST X R

< HROBE N AR HENTNDEEZBND, LA, BRI B2 LA T2 X072 i 1%
R L — L B ORI BRITES K< h o TR, ABFZE TIIEEAFE D U £

TV TORNTHE R Z B E A B R Z L0 B<

LT,

1 E:l:%;lhﬂ‘

PSR B1259-63 (XJEH#] 48 JURb DR/ L
—THY, HEERDOTETHD SS2883 D JE PH%
%Eiw—\ 0.87, ANHRJEH 3.4 FETARL TWD, F

X B 2~ #ECIXFERABLHI T 27> T
&tofoc/wxmz TSN TR, Z0ZE
M, X BT <M VLT — B E D0l
S St —REEREROHEE/ERICK
STHHFHSNTNDEE XL TWA, L, £
D AR X FIZ MR L QU D725 C
W5,

2. B&tET NV

BUH O/ LY — Tl FI, X BT 2
St ST E bxﬂuﬁéfgzﬁ:x JHZETHRFE
BT D raba BT, T~ s
=dN=NGE MG (an =Y AWia a9 BtV AWt
DBRETR T Wi TR BEL TR SN AL E
ZHITUNA,

— )5 B R THD PSR B1259-63 Tl » L
H— B &R R E DOE R L DE B TE -0

DA TED IR T VO ELE AR

FDIERENDZENR K EZ 2 B DY 7ab
TR Wi TR BELIC KA o~ R
B HDVIHIBE S pp = 7° = 2y RED
RS MBI O TR INEBE BTN D,

b HEMZRET L ELTE, S — 2D
LENENERIFROT V7 m—03 T T, £
O IL— OB N O E 2 TlEfZEL T
NWHEVILDONRE 2 HD, ZOFET LT
N —bFEROBED RS ELRDITE KR T X
FROTT L~ BRO T D3 b TR e A Z LN TS
Do EZAM, TR RAEOBLIITIT X #o0
VRO NI IR 5 TNS (K1), ZDZEN
B, R ST TIEEMZR T 7 N7 a—TlE7R<
ISP DOIESFERHHE TSNS,

BT URTa—LL X, TENLD R
D3, IR T MICHRRICE FE D@ W T A AT ROT
UhTa—& ZRLISN O LRI FE DR T
F7D~L:/\7b>%aﬂ\Zaotéfmﬂmi%iEhf
WA (K2), BT, ZOTAAZIROT 78—
(HEEE@ﬁ?:Eﬁ)ﬂvvwf DA TR LT
WIROD A EEFF-> TODEEICD I, BT



He
=

2007 R WFFTRGE

BFONTNDIH T BT CTH Y~ T T
JAMNEHL 2D LV LD W E IR AR LD
Z b o7 (Kawachi et.al,2004) (X]3),

3. WroEERE
(Kawachi et.al,2004) DHWFZEH 5 2L —D
AHRHNZX L CAEZFF = ERENLDT AR
WOTINTa—%Ez 52T, BRI OIS
FOMT R T~ T Ty 7 ARG L0
IWERIRBIFENDZEN D> TND, Ll
B3BBG ZR2 I iR D T 4 AR T =

Time [days relative to periastron ]
40 80

— T A LB TETWA LI E W EEN,
I T, TARZROT N7 v —Thix, BT
BRI OT U b7 v — 8 EIC I B2 R
HLHEVWSTEET NV EZ X, TOWRI T TOX
U~ T, K R<BIIR RAHH T
LIS ET NVEE 2T,

2SR
Kawachi.A et al.2004, ApJ 607,949
Aharonian et al.2005, astro—ph/0506280v2

Ei . ! A Proker - stellar wind

. K

T s & fig t [

_ February | March | April May [ June

;ﬂ 15 ‘x‘i PSR B1259-63

L i E HESS. .

% 05 %ﬂ} } % } } { { ‘15

g I }H{{ H {}f {ﬂ ; . .

S S T B ﬂi 7777777777777777777777777777777777 S fi}ﬁ’ | S1: pulsar side shock
S2: Be star side shock

53060 53080 53100 53120 53140

[X]1:PSR B1259-63 DO#LH| (HESS), FENH <k,
TEER N7 Z o 7 A AR 23T B R A e ¢ LT
7L — DO BLENL E,

T 20 40
T T

53180
Time [MJD]

C: conlact surface

X2 P77 b7 m— DA,

Time [days relative 1o periastront]

60 80 100
T T T

T
pulsar radic:eclipse

Ao

PSR B1259-63

* H.E.S.S. data 2004, 2-day average ]
Kawachi et al. 2004, misaligned disk (iii) x 0.3
- - = Kirk et al. 1999, dominant adiabatic losses

-« Kirk et al. 1999, dominant radiative losses

EF. (1TeV) [107'2TeV cm2s ]

k4

| | L
53060 53080 53100

&

X1 3 - 0 O S B
—5EZT-TT I,

BO, RAL BB T — 4

|
53120 53180

Time [MJD]

FERRDAEDON-TF AR T 1



2 22 T AR DI Rt 0D BA %

FrE ST
EEEL 2 4= B 7 NI
1. IZE®IZ

XAMRICBLNIT, B LORBBHOFE L LTI S T b, MAIZINETITRWEZ72
REBHITIE S LT, ML 2 IO mER 2 BA%E L T 5, SRR L TR RO R 5
W 2 Z EICHRIICHE L7 b O Th 5, XBBLEEICAS L, KL HET DR, SLoE
Gi X7 RVIS ASTEICAKETH D Sy & . ZAVUTTERE R P Aoy ThUT R, Tl RN R 5,
ET2RIEEHIZ DO Z E 2RI L, ZREIRICX#E 4 5 ETAF S, BiRE[ESTHZ LT
WG 2 ET D,

ZOHEEME AL, WEHEAT L XBEESoE SmRtgsE O EEIT LT, £ ORNIIER
ML a4 & < 721 j‘fﬁj‘zéﬁ(ﬁﬂ FRCIRBIROLBIIIAN TE 5, $BEMNTH L Tmd TR F—
D XFITZE O F i L %@ﬁ@ PICBLINA T E D, BUYE L 2RO O MEREREARL 525k
(R E RER) % w1k L X — DRI JEH A O O DR i JE i 3% o> Photon Factory (2
TATW, T 21T~ T,

2. ZBEOYI 2L —v g

S L PREOFBREOV I 2L —varzitolc, M1IEVIal—r a3 ORTH
DX 21E135A fHEAIEK LT D Th D, V2B L@ T Mo/Si CEsut 7B <Th b,
%72 Mo, SioE &3z 2n40A 60A CHEMKIIELTH D,

Mo#0 Si:60 angle:45 ganma:0.4 M0:40 Si:60 angle:45 ganma:0.4

PS_iran=. dp _ F'IS_irans_120_150.qd|;_v
~ & transmission — S transmission
= <
2
i 1.
g g
5 . ol . . .
S0 20 50 100 200 120 130 140 150
wave lengthi&) [ wave lengihA)
K1 :vIal—ar0mbR X2 : X 10 185A M EER Lt 0

LR T L9 IS E 10A DU F iR A mcBb Y 72 < B+ %, Ll 135AHL <ix
RFENC LY KX ERR LN, K2 L0 PRKoFERL SFELOFEEL 10% %81
TV, PR E SIEHRDOFBERDZEE~30% I HWNWH D Z ENNhD,



- ARGHIE F2BR
ﬁﬁ@ FEBRIT A L X — AR A D R R S @BLmAfﬁotol3
Photon Factory ¢ o 52Ba 31 OIS X T 4 %, Photon Factory TIEy v 7rue harideic &
AR O X2 D, BRI EDKF-& 55> T D, %Vki‘ﬁi@[ﬂiﬁ74w5’%i§7\ﬁ%%%®
FRAZ R T DT AN Z—THY THEO 7 A VE—NOERT A NE—FBEETENT
&5, ZOFERTIIHZBFELZEZEL Be, B, Si&xHe,

ep T QYEITS
N =y
ASATAY | V) Dy R—
e , | CCD
S RLEM T4 ILE— Zro4ILA—

TS
< / >
£ Frun— ik
43« FEERAGE AN X
4. FEERER

HEF= AN —ZEHE LT AEAST Yy EAELZEE LRV — Ay BT T,
X4, S53AEICLLBRBED ST 7 THD,

filter:Be 20=W_a filter:Be 96eV_4

BO=V_sig.qdp 96eV_sig.qdp
W[ i S N AL A ]
= i _ &L 4
gl =

; " i i i 1;0 i " " i g;o " " i " 3;0 i i " ll] " i Pa— 150 Pa— " i 2:]0 " i Pa— 350 Pa— "

degre degree

X 4 : 80eV ToOFE@mMED 75 7 5 : 92eV(135A)cooB@imED 75 7

X5 59 EHEAEEKE L LT & SRS PIRIEICENT 20T XBOMENK X<
7252 LD, 92eVABBA)CIHEAAMITE TWVD = LR TX -,

BEISHRAT 247V M ERR 3R O R L O i %) % % 79~ Modulation Factor %3k, SR L 72 f
JERHOVERERFI 21T 5 TETH D,

g



BEFIRILXF—BEDREZRAVERARY) X2 —DEFHMEBEOHR

061a007w #} FasE
EEHIE FLuEA
§.1 BM
Hexld, AR T AZ—%5tB L LB HIEIRER O ERIIFE 1T > T\ D, 7T AK
— LR REBMEEE 57 b DT, ZFORNOERTH 5 E T & R OMER T H 5 B IR
B IR O PRREE T B, DI T AL —L, 7T AR —H A (7 T AX— &R LT
BFFOR)BNES DVBEAITITE FHME 2R R L, ERREWVEAICIEERMEE 256 < R
. Fox DHIIT, TH AT T AKX —DH A ZOENT L 5 EBFHIFFEIRRE DL KB RO 2L %
FBrT X —HBESEE N CTENT 2 2L Th 2,

§.2 REBRAZE

Z OWFFETIT BKERE O KR Z E22 I 5 2 & TR iRz L > TRUARGHE S 1.
T T NNT VAL OREAE LTI A =R EREND, D%, Ax~—%il L TR
fiia B —2A & LT LE =k L% —4#H K5 ik (Electron Energy Loss Spectroscopy ;
EELS)Z W T/ 7 A% —OBEAHIFIERELZBHI L T\ 5, EELS &1k, =¥ —%Hix
T E— AT EEESE, VX — R LEHELE 2 HE T 2 2 & TEEM Ok I
PN F—B L OEERZMD HIETH D,

FHAY FAZ—DBEAIHEFERTIL, 7 TAY —E—LDOHEEDIRIVFEKTEF L7 7 A
X — L ORI BHEE SN D7 2o T LE D, ZOMEEMRT DD, Foxldt
LB E—LE 7 TAZ—E— LRl S R HENEY R <35 2 & CHEZEREE A NS
LA E—LIEZHNTVND,

EEREEMEX A Fig1 (Ord, EREEILS 7 A X — A - KRl - ZEBREO =->
Mo %, FEBENITEZR S Lo TREZEMRIZNTEBY . £OREFE 11X 105Pa f2
EThD,

IRILF—ERIZE

EFE—L
2ET— 55X —E—L

JINILRINLTD

Argasl ; J
A

ZBHxE

IRIILF—5HdR

D3R8 —HEmE

B

i8]

Fig. 1 2E&4

e
[

§.3 BEFTOHMRKR

BaZAMe—sEEHVWTAr 7 7 A4 —OBFF TRV F —HEAT MLORIEIZHKS) L
oo ANHETOTFLF—100eV TOREMERZ Fig.2 (77T, AT ML@IE7 7 AKX —L&
Ry 7T R, AXT "INy 7 7T 00 ROI, AT RMLEIZART R(@)n b
AR M AD)EBINTZ T T AL —DHDEATFNF—HILAT MLTH D,



HWELZEFZRLF—HELART FLIC
ILFR M - DA E R T =R X — (L&
V7 BNER S s, EOERCIIMEE T E
TRVIEE AR B Ap) B T X 7, AT A
7T AL —NTOH 100eV THOEFDOFEHH
TR TARECTHDL, ¥—7 v R Thd Ar
O FERTO R MR MBS 3.716ATH D
ZEnn, 7T AL —ZRER L TW AR DR
FEREEMICE CEBMl S NS Z LR TEA
TX 5,

§.4 SROFPE

HFex OO BWNL HHAZ T AL —DE
TR IR DY A XK TH D, ZOHBY
DD E B DHEatA B, & L < X3 EE D)
ERMETHD EEZTWD, FIHEEE O
FCTHDHIHIEEEECELD Y T AX—DY A
RO ORE D | BUIR O FEEREEE 20 Tl
KEY 7 Z A2 —H A X% 300atoms/cluster
THDHZENHERTE TS, BEHETLIERE
DFE—HIFIRD T2 DI IR A RfEI, LT
L0 EEREE Z R T A XKD 7 Z
AB =TT DENR D D,

INHOEENS, 7T AZ—E—AJREE
BT 5, 7T AZ =DV A XIFRERE S
ThHdHIERE, [UERORE, ZLT/ AL0D
FRIEITEL T D Z ERNMbNTWD, Fx
DOEBPIEE T, K EAJEEZRMEE T T A X
—P A R RELTHDITNE, 7T AF—HRL
WOEN EAOENBRANILS, £log—R

Intensity[arb.units]

4s

0 lives ' LR
e

| surface exciton

| bulk exciton

| atomic energy level

4p (a)

_ k I\t
(c)

10 11 12 13 14 15 16

Energy Loss[eV]

Fig2 Ar 7 7 AZ—OE ST X VF—HEART b,
@I FRE—+R I T RNy 7 FTFTU R
@77 2% —, BEOXRH., VI, BEOKRFOT
RV —HENT 2 HER TRT,

PR T OPRHENCEH LW, BURE U TIRIKER Z 7 & ANV ZHRTHRET 5 &9
i 5 W 72 A 1 IR B S LT %, R TP o0 ) VIR T 2 SR DL IR T 5 70 £ ORI TR

L7,

L2 LEIED M AR TR ER 2 HE AT 20 ER D S,

SBBAIITICHRO BWGEEEORE & . F72 ) AVOBIRESKRTAHZ L TE IRV
A RFERD I T AR —Z KT D2 L ERF LTS,



O00000D0D00O0000O Schwinger-Dyson 0 0

gboooboboooooboooobooooono
gboooooboooo

oo

oooooooooooooooooooogoooooboboboboooobooboooUbbDboooDoboobOOooDLDOoOOgo
0000000000 00000 lattiee00O0O0O0O0OODOOODODOODODO0OO0OO0O000O0000O0OOOQOOSchwinger-Dyson
obooobooooboobooooobOobooooboobooobooobon

$ 000000D00000000d Schwinger-Dysond 00O

0QChOOOUODOoUODoOooooooooooon
00o0Do0000oDo0ooooooooodoooog
gooooDOoOooOoODOoOOOOOoOoOoOoOoOoOoogg
0000000000000 QCbOooOoooooon
O00000000O0-Jona-Lasinio0 0O O0OODOOO
O000000000000000 Schwinger-Dyson O
000000000000 HiggsOOOOOoooooag
00000000000 0O000000000O0O0Ogg
0o0oooooOoooooooooooooo

Oo000o0oobooooooooooooooooon
SUB)y @ SUB) A2 U(1)y@U(1)4 00000000
Oo0o0o000o0o0ooboooboooooooooooon
200 000000000000000000 OO
Oo0b0do0oo0oooooooooooooooooon
oooooooood

O000-Jona-Lasinio 00000000000 OOOOO
O000000000000o00oooooooooo
gooooooooooooooooooooooog
<gg>#0000000D00O0000O0OO0OODOODOOO
00 Goldstone 00D D ODOOODODOONO Schwinger-
DysonODOOOOO0OO0ODOODOOODOOOOOOODOO

gbooboboobooboobooboobobooba

ooobobooooboooooboooooboooooobo
oobobO0ooobOooobooooboooooooan
00 0OSchwinger-Dyson DO O0O0OD0OOOOOO0O0OO
oooobooooooboooooboooobooon

0 O 0 O Cornwall-Jackiw-Tomboulis(CJT) 00 00 O
gboooobooobooooobobooobooobo

DDDDDDDI Schwinger-Dyson 0 0 0000000000000 0OO
00000000000 0ooDoooooooooog

gboobobbooboobooboobobo

$ O00o0oooooo

gbooodbobobooobobougboobonba
goobobobboooooobbboooooobooboood
goooboboobooboooobobooboobo
gooobobobo0ooboobobobooobooboobo
gobooboobooobooboboboboboo
gboogboboboboboobobobobobobgod
gbooboooooboobobobooboobobooobo
000000 (0)Uo0ooooo400000o0000O
00000 w=2mT(000)Dw=2n+1)7T(00O
0000)0000o0oooUuoo0o0oooUoooUo
gbooboobobooobooobooboboo

goobooboooobooooobooooboooobo
gooboobooooooobooobooobobooon
oobooOoobooOoooobooooboooooooobon
gobobooooboobobog2x 200000000
gobobooobooobobooooobooboooobo
ooooOoOoOoooooooboooooobooooobon
gobooboooobobooooobobobooobon

DD[I[IDEII:II

OO000000D0ODOOO000 Schwinger-Dyson 0O 00O
0000000000000 00 Schwinger-Dyson 00 0O O
goooooCJToogoooooooooooooooo
coooooOooooOoOoooOooobooooooooono
0000000000000 Schwinger-Dyson 000000
Ooooooooooooooooo



bbbttt

gogd
gooobobbooooobbb bboooooo
godd
ooooob obood

00

EmstemOODUOOODODOOO0DOO0ODOOOO
gbobobooooobbboooobbobodd
gbbboooobbbbouooobbboado
gbobobooooobbbbooooobobbod
gbbbooooobbboooobbbood
godbooboouoobobobooogbobo
gbobobooooobbbooooobbobod
gbobobooooobbboooobbobogd
ODCMBOOODOOOOOODOOOOOODO
OoooobooooooocMBOOOODOO
bbobbobobobbobbobbobbob
gbobooogoboboaoobon

1 00

ggbootbbooboboobboaubabooo
00000000000 () 0000 Friedmann
0000000000000 (DD00O0GONewton
000000000000 O00O0OOoon)d

a\> 8
(5> :EGP(G)D (1)
0000000000 e=0000000000
0000 (00000ooo)booooooood
0000 (1)0D000000 Wheeler-DeWitt O O
goddoooooooooooooooooan
Ogoooooooooooooooooooogoo
gododooodoooooooooooooo
go00ooooooooooogoooonoan
goddooodooodooodoooooo
go00ooooooooooogoooonoan
gooooouoon

O2100000000000000000000
00 M.Bojowald OO OODOOOOGOOOooOoQog

0000000000000000000000
0000 (1) 0000000000000 [2] O
00000000000000000300000
S.Tsujikawa 00000 CMB(OOOOO0O0OOO0
00)00000000000000000000
00000000D00000000 (30000
0000CMBODOOOOOODOOOOODOO
000000000000000000000C0
0000000000000000000000
0000000000000000000000
00000000000000000M.Bojowald
000000000000000000000C0
000 400000000000000000
00000000000000000000

2 0O0O0O0OOoo

Ubodbooobobboobodbdin ggO
00000 0000000000000

gap = €Leln;;0 (2)

00007, 0 MinkowskiO OOOOOOOOODO
000 Ashtekar 0 00 A% = T° — yK{(T:0 00
D000000yImmiziOO0000K:0OO
00)000000000E? = Lejre®ee]el (e
0000000000)000000000000
0000000000000 Einstein00000
0000000000D0003000000 (00
00000 GO00000000V,0000000
00000 S)000000000000nOonoon
D0000000 000000000000
O0000D00 Dirac00000000

(A E)u) =0 )
(A, E)|l¢) =0



0ooooooooooooooooooooo
Ashtekar 0000 00000hA(A) = Pexp [, A
goooodoooooooooooooooo
googoobooogo

3 0OO0OO0OoOoooo

ggbobbobouoooobbobodoooobbob
ggbobobooogoobobobooooobbobod
0000000« 0000000000000
goooodg

dj = D(q)—0 (4)

godooooouoooouoodd e, 0o
DDDDDDDDDD(]:Z—;DDDDDDDD
DDDDDDD(Q)DDDDDEDDDDDDDD
¢q>10 D(q)=10¢< 10 D(q) x¢® 000
goooodoooooode=00000000
gooooooood
gdodooooooouooooooooooad
000000000000 O000O000O0 Fried-
mann U 000

= (-) =S (e ve)o @

a

gogboobooogoon

DY . Vig)
5)¢+D7%T_nm (6)

$+<MJ—
00000000000 (0000000000
0000000000000000000000
000 V(¢)=im?¢?000)0(6)00 20000
0000000000000 (e<a,)00000
0000000000000 000000000
0000000000000000000000
00000000000000 [2]0
000000000000000000000
000000000000 0000000000
00000000000000000000O0OnO
00000000 [3)0000000000000
00000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
00000000000000000000 ay,ay

00000000 logO0ON, = log ¢ (e-folding 0)
06000 7m000000000O0OO0O((MCOO
O00000000)00D00000ooooogo
0000000000000 bDOO000ono CMB
godoououououoooon

4 000000000000 O0OO0OO0

goobobooogoboboboooobboboa
ooocMBODOOOOOODODOOOODOOO
gobobboooooboboboooobobbood
gooo
gogobobbodboogoboobbodgooo
gbobboooobbbbouooobbbodgo
gboboboooooboooobbbouoogn
ooocMBOODODOOOOOODOOODOODO
gbobobbooboobuogboguoboaon
B0O0O00O0CMBOOOODODODOODOOOOO
gbooboogoobbboooobobodad
gbboboooobobboboduooobbbadao
goboobobooooooboboobobodabbodad
gbboboooobobbobouoooobbbodgo
gboobooooon
OoOoOocMBOOOOOOOO WMAPODOODO
gboobooooobbobooooobbobod
000 PlanckOODOO CLOVEROOOODOODO
gboboboogoobbbooooobobobogd
gbgobdoobobbobbobobbbadbd
gboboboogoobbooooobbobodd
gbbobooooobbbooooobbobod
gboboboogoobbooooobbobodd
OO0O0000b00000000M.Bojowald D OO
gboobooooobbobooooobbbod
00000000000 4ooooooood
gobooboooooooooobobbogo
Dooboobooboobg

Ooon

[1] M.Bojowald,Phys. Rev. Lett.86(2001)5227-5230
[2] M.Bojowald,Phys. Rev. Lett.89(2002)261301

[3] S.Tsujikawa et al,Class. Quant. Grav.21(2004)
dT67-5775

[4] M.Bojowald et al, Phys. Rev. D74(2006)123512



ool Xoooooooobooooogo

go d
gbooD oo og

1 Introduction

ooobooXOoboooooooo Xbooooobooooooooo ~100evoooooooono
0000000000000 OoXOoOoooo ROSATOOOODODODDODDODODDDDOODOODODOOO
00000000000 0000O0000Ovan den Heuvel et al. (1992) 00000000000
goboobooobbooobooboooboboobooonbooo

obodboobobooooo Xboboooooobobooooooboboooobobooboo
O0000000000000000000000 (Hachisu & Kato 20050 00000000000
googoboobooobooboooboboobooobobooboboobobbooboobon
gboobooooboooobobooobobooooboboooooboboobooobobboooboboo X
gobooboobbooboobooonoo

2 SuzakuJ0105-72

000 XOOOO0OO0O000000000000000000000000000000000000
000000000 -00000000000000000000000000000000000
000000000000000000000000000000000000000 X00000
00000 XO0O00O0O000 ~2keVOOOOO0O0O000XO0000000000000000
00000000000 XO0000000000000000 X0 cchboon (XIs)oooooo
000000000000000

0000020050 80 31000000 XOOODODOOOOO0O000000 10000 (Fig.1)d
Suzaku J0105-72 0 0 00 0 (Takei et al. 2007)0XISO00000000 (Fig.2) 00000000
00000 -00-00000Suzaku0105-7200000000 XO00OO0ODODO00O0OO0O00000O
000000000000000000 -00000X0000000000 X00000000
0000000000Suwakul0105-72000000000 X000O00O0000000000

00000000000000000000 100000000000000000000000 3
0000000000000000000000000000000 2000000000000
0000000000000000000000 XO0O0O0O0O000000000000000000
000000000000000000000000000000000000000000000
000006000000 KOOOODDOOOOOOOOOOOODOO000056000000 700
00000000000000000000000000 ~5868e¢V 0000000000000
00000000000000000000000000000 1.2000000000000

-71:50:00 (a) -71:50:00 (Ib)

55:00 55:00

1E0102.2
e 7919

RX J0105.7
1E0102.2 L 7207 @R 1
7219 . 4

-72:00:00 -72:00:00

Source

05:00f 05:00F

Dec. (J2000)
Dec. (J2000)

2E 0101.5

10:00 10:00
50 pc @ 60 kpc 50 pc @ 60 kpc
— —

by 15:00
06:00 05:00 01:04:00 03:00 02:00 06:00 05:00 01:04:00 03:00 02:00
R. A. (J2000) R. A. (J2000)

15:00,

Figure 1: 0000000 XISOOOOOO (a) 0.2-2.0 keVO (b) 2.0-12.0 keV O X 00 00 O 0 Suzaku J0105-72 O
XI[SOOOODoOoOO20kev OO0OO0OO00ODOOO0OOOOODOOOOOOO



- TF ' xis0 }
$ 5
=)
X o Xis3
n ‘Q_ 3 T i -
n 2 ||
£ oF Ovi edge L -
=4
¥ 11
Q © Ovii edge
o -
o~ F
< o
C}l L
<
7
o~ b
< o
(}l -
<[
7
0.2 0.5 1 2
Energy (keV)

Figure 2: 0000000 XISOOO (40)000 XO0OOOoOooOoooOoooooOooooooooooooooo
gdebO00bO0O0ODOOOOOOODOOODOOODOOODOD

3 CALS87

CAL870 U0 Einstein 000 XOOOOO (Longet al. 1981) OO0 0O0OO0O0OOO0OOOOOOOO
0000000 XOOOOOOOvan den Heuvel et al. (1992) 00 0000000000000O0O
CALS7O000D00ODOO0000DOOO0O00ODDO XOOO cAL3OODOOOoOoOoooooooag
0001996000 ASCAOOO0OO0ODO CALS7rOO0DOOO0O0OO00oOoooooooooooooo X
O000000000000000000000 (Ebisawa et al. 2001)0

20030 4000000000000 O0O00O0O0 XMM-NewtonOOOOOOOOO (RGS)O O
0000 CALS7TOO000O00OO0O0OASCADODOOOOODODO XOccboooooooooooo
OO0CAIR7O0O00OO0O00O0OOO0O00ODOOO0O0ODOO00O0ODOOO0ODODOOODODDOOObODOOOO
XMM-Newton 0000000000 (Fig3)0OOOODOODODODO0DO0DO0DO0DO0DO0O0O0O00OO0OOOOO
000 (Orio et al. 2004)020010 80 U0 ChandraD 0000000000000 OOOOOOO
O00000000000000000000000 (Greiner et al. 2004)0 00 0 XMM-Newton O
0000000 CALS7OOOD0OOOOEDbisawaet al. (2001) 000000000000 0ODOOOO
gboooboboooboobbobooboboooobobbooooboboooobooobobooo
O00000000oDooCoo0O0XOooo CAL7TO XOooooooooooopooo

T T T
RGS1 A
ovil fGsz |

15

NVII

- | —
owvi

|

|
|

Counts s~ keV-'

0.5
T

g o

1
0.6 0.8
Energy (keV)

Figure 3: XMM-Newton 00 RGSOUOD (20)000 XOOOOODODOOOOOOOODODOOOooOoooooO

References

[1] van den Heuvel, E. P. J., Bhattacharya, D., Nomoto, K., & Rappaport, S. A. 1992, A&A, 262, 97

[2] Seward, F. D., & Mitchell, M. 1981, ApJ, 243, 736

[3] Takei, D., Tsujimoto, M., Kitamoto, S., Morii, M., Ebisawa, K., Maeda, Y., & Miller, E. D. 2007, PASJ, in press

[4] Long, K. S., Helfand, D. J., & Grabelsky, D. A. 1981, ApJ, 248, 925

[5] Ebisawa, K., et al. 2001, ApJ, 550, 1007

[6] Orio, M., Ebisawa, K., Heise, J., & Hartmann, J. 2004, Revista Mexicana de Astronomia y Astrofisica Conference Series,
20, 210

[7] Greiner, J., Iyudin, A., Jimenez-Garate, M., Burwitz, V., Schwarz, R., DiStefano, R., & Schulz, N. 2004, Revista
Mexicana de Astronomia y Astrofisica Conference Series, 20, 18



FF ] S PR PE D FRFIE SR BRIV D AR AR O AIFFE

CH  EE
BEHE HH KE

§1 BHW
B HRYE 2 A& 5 (B L CIR R SR R M ORREE 2 9~ 5 EBR A FHE L T\ 5, Z DEER
TIFAE URIB L7211 &2 A b v/ R—(ZHDIAA, 20O RE SIS B#%E Au EiE
THELS ., ZORBID S EELOAE SR OIERNHELZ | D, = 2 TLi MMEMB L TV
LEN)ZENKREEETHY ., FLAEPRBLRETOIMLERH D, £ T, B
BrT D &0 RIBBARLERZDOER L E ORIRE DR, RROREFIZ OV TEREZIT
STz, THVH D B R R B EDRFEEBR DO v b T v TR RD | ERRICEREIT O,

§ 2 RBLAREZDERM

A MR L7 8L 24T D ik & L C L tilted-foil 1% FV % . tilted-foil 15 & 13,
BT 7= (tilted-foil) (24 A B —LZ@i@SE., FFERBEELFETH D,
tilted - foil {&1%, JFEMICE— 2 (B) OFEHEIC X S22, foil OEAHEE CTREE K
RC&E 5, Fo, B RV FXF—HEKCRMRE DD ENTELLWVWIFEDLH S,
2006 12 KEK—TRIAC TIT > 72 EBRIZI W T~ 70k, BRAEZR L, °
Li DIRMBE%Z B —NMRIEIC L > THIE LTZ, TORER, K TE XZ 6 %DOREI 5
BNDZ & ERER LT, BEREERICAMA RO NN D, 5% X0 K& R
ERGELND RIAZTH D,

e
=
~
=
=}
- p—
-
N
N
o p—
S
]
—
=]
= ’05 Nov.Exp. 178keV/u : carbon foil (70deg)
9 ’07 Jan.Exp. 178keV/u ; polystyrene(70deg) =&t
- >07 Jan.Exp. 240keV/u ; polystyrene(70deg)
{ ’07 Jan.Exp. 240keV/u ; polystyrene(80deg) g
-4
-6} 349"

0 5 10 15 20 25
number of foil

L. (RIS O & R L OBFR (1]



§ 3 (RIBOKRE

HRF [ BB FRME D RREFZBR IC B\ T MBI ERE LT D 72 O RBEE D A b v /3 —
FDbD ALY NI L, ABHRIHE S KRS 2 E ST 2 BB b 5, Z 0T DI
ORI E&MEH 50 O /OB T 5, 2007 FEE 2P K Van de
Graaff TEBRZITV, A b v /X—OMEIC L 2O SORBRERIC LB 85 2 R~ T,
A ARBOFFFNCEED 5, A — R (T) IZOW T TORRNELN
oo ZORERNBE LT A by N— BLERFHEGNIRE TE 7,

7
6 {
5
34 I
3 I §
F 3 i é
2 § L A Pt
a
b = Cu
n e Al
0 @
0 500 1000 1500 2000 2500

15 (gauss)

X 2. AV —AIEFEE (Th) OB EENE

§4 SEDFE

A F TIHRBEDOHEIEIC f —NMR iEZ2 WA 720, (REFRE 2580 1200 T D LB
HYVFERLTCWEEBHAELRENVWLD ThHo72, 5%I1T. RIBEDOHK L, KARA %
HWNS R ARy R—FD 0 ORRBEZITOA by = ICREMEHERZ R E T X
% X 912 L. TRIAC TR SERRIMEDIRFED EBRA1T 5,

(1] P —, “Fpk 18 FERIIRMER" L0 “FIifERHE".



Lit « (2-Butanol) D1 AV BEIEDH A 5 ) T 1 KTFHKE

NERPEAMARNYEZERELTRE2F

§1#HREN
BEEEZRWCKEROA AV BEE
AEFBEIRILF—BHDOA A Y —DFK
IEZEFARBICIIRBEDORBRFETH D, —
FH. BRREIZIEAASILDFERENZ—
XY DRFMNEET %o N1 TILDFIEZED
BENEWIEELDBERICHZ2DFD
ETHB (M) o A1 IIATFIFES.
e, BRAEOYEN. {tEHEENLE
UCTHDO, ZDIdHhA ZILDFDHE
DEEFIEBICELL, LA L. A1 T
FES UVOEEERRT Y v I)LDEL
MNSHA ZIVDFAA Y DBEEICEIE
UCSHgEENH D, AAKRDOBERIEHA S
IWRFAAYDOBBEREICE > THFD
HAZVT1%ZHATBIETH S,

M1 AZAInF

§ 2 BENEEDHE

BEIEEE IREFROA AV BEE % B
ETDEODERFETH D, —KBESH
Db > e BBROPICHhESEEFTELT
K<, TORBHBEIBEEHIEINDHDT
HB. CDRBAZTAAVDRIT D&
ZEZ D, AAVIFEZTIESI NS HN.
SEDFEDERICLDIRILF—%K
S IXRILF—DIENDDH e 3
TAAVIE—EDRERE THRENITSLS
L1850 DDA A DEHHRDFY
DRE=ZBHNEEVI, BBEZEET2EH
BEKIEZRATERINDS

vi=KE

BARTE

BEHE /N\RBX HF
BHEKIESEDF &1 4 > OFEEMERE
TRE D, EERMEEISFTRNICITHEEE
FARTY v I)LICEKET 2D T, BEEAR
EICEDMEEERRT Y vILICDWVWTD
MEEBZENTE D,

§3MAVBEEDHA S T 1 IKFH
FACHRNTCKDIENA IR FEEFED
DFEENEWRRDOBRICH 2 0FD
CET, FIDERBHFICA4DDRIZDIE
HORTFDTHHIEET 52 &TIDORERN
BEnadcepmsnhtng, —xa. 1A
BEERA A2 —DFEOBREERRT >
VrILTEX S, HIZIE

BFRAAV+EFRPEDF
BFRAAV+EFRPUEDF

D2 DDBAETIFEEERART > v LN
ERZUEENH B, Lich> TEHENR
EILLDHN1TY T OFEBIHTEERIET
TH Do

§4MAVHBRAAVIROREFE
BHENEICLED A TY T D#EAZ
T21BICE. M ZIINDFEeZDiEE%
WiET S B N1 Z7)T1Z2REFL:
FXRAAMTIREND D, RFDFD
A AMICIE—RICITBFEENLBVS 1
5D, DA TINDFIEDFEDKERHD
THHDEFEETIEIKENEEELTLE
S, ULeht > T, BFEEICLDMA
TEAALZILDFDAALZY) T+ IFRET
=RV, T THAIIDFEHAZY
T Z2RmREUVEERRAAMTEDRAAY
HEMEAAVIRZRAAE LU, RI3ICZFD
BN Z R,



i I
g/J_- OF:2
[

VA=Y T —

AAvmE |
— 3=l
m

10-4Pa

31 A VIR

BZEdCENMNMIEEILRNICHFEFEL
TH<. BILASBTERS NILIA A Vi
BIETINRENENDFEEFRT D, BEY
BIDREL. EHATTEA A VIFZERRG
IEXDDPFITHNET S, TDEEILHISE]
EHEINHBEAAVIET—>T 1)L
Y —THENTIND, FLAEETIE
h4 ZILHF & LT2-ButanolfER Y %,

§5EMRRLESERDOEE

NEA AV EREERLICDT, 1A VIR
BREEICHEMAAH. BUARDOHRE, =
EEAROHELEREZITVWTHEERZH
#Hlco UHUL. B AVIRICEAULTRD
FENF EUBEEAEICE > TLRWLD
MR TH %,

- LiA A VsaENDR L,
LAY I v —DEER

AAYVREIADOBBOTRZEET S
CETLAA YIS —EIDBEMNAE
ZEBE L. & DEMGELIA A VAR,
CILhSDEIZEHULZHRATWS, S&
E. CDAAVIRZRWIBEEICLSAH
142U T 1 HANATEETHDHHER L.
AV—DFRIDNCEFTZHAZ) T aIKF

B4 RERAAYDEEARY MLTH HICDWTHARZFETH D
%, Li1A >, 2-ButanollcLir > hY 1
DEFTHEBELE 28K AV, 2DHEL
E3EERAAVYNKRETH DI EDERT
X%, HAEZKEL LTWL &Lir A Y
DE—TJIIRET ZH. FORDLODONHEA
FAYOE—IU DRI %,
30 + Li*(CH,0), Li"C,H,,0
20 17 J 2-Butanol 20Pa  Li*
10 +— S\
I — TNHaAMMWM‘JTMMHVH,mK“MJI -
A\ 20 40 60 80
~t ' .
v 304 Li*C,H,,0 L
& 201 2-Butanol 15Pa |
:Z\H' 10 . . L1+(C4H100/)i'\j\ /\\M
23 | = ﬁr S e | i
20 40 60 80
L
30 4 Li*C,H,,0 L
20 + 2-Butanol 10Pa \
N W‘J\\‘& =3
) N +A~_JL~W [ =

20 40 60 80
DA4—>T 1LY —BEWV)

X4 BEANRYT N



KEG5eIMR & Y BB

1. [ZC®IT

KEFERAMER O AIAESEI SO R # 1T %12 UVA(315-400nm) . UVB(280-315nm), UVC(100-280nm)
DI DI ND, TORHITE > TRKAY v & RIGEINROBMRZTHAT 5 Z LA TE 5, UVC 13k
JEE A N Ko TR S R IZITmE 2720, UVB b ELERKQFOA Y Tk - TEE A EDIRIX
ENDHN, LENH EICEET S, TRzl ETo UVB &I ed Y v BOBMICEETH S, —F
UVA 34 Y N dk o TE o< N ENTIFE A ENM BICBET S, AMFETIIINLEZEE LN b
{HrwLF—=za, artrFar, FETL—FRIIEBITH UVA &, UVB B E08HT —
ANBAY U RBEOEENIZOWTHE L UVB/UVA OFEMEEHEND 5,

2. BR%E

PELEE 1T A SISO B (MS-212A) | B fEIRER MR G (MS-212W) . 2K H 5T (MS-802F) .
NS MSTOD 2 LT 5, HIEEEIT 1 3 SR RICRELTRY, £ r~vLrF—=39,
arwSvar, BT L—F AT H KGEIMNIREHUVA, UVB) &2 a%E LBIRIL T\ D, K1, K2,
3FEN L4 UVA fiditit, UVB UGr, 800 it ofiER 2~ LT %,

— T, FME-k ,e-*“;____ﬂm BT — i T, RS

e
¢ = = . ™, F r .
L | L] atms L g .l"n 1 [ { { [ *\ |

- .
XTEHSATA1kT i i
- A=l ¥

T —
T L]
i i - = LA 1}
E = Lt S
THabI iR I
: L1 EEE e el
T
-_—— 1

s 3 L e o EE
‘;h“f'f T - L Y
= i - CoER
e ['/- § | :
k= N e
AT 100V H 3 &M arikrmaase

B3 s BoE T INGET Hz : OvE 2HIEMESE



3. BFFRI

M 41X200 3405200 64ED4EMICY L~ F—=2(29.4° S,53.8° W) THLUHI S i=2848 5k
HOT—2 0o KBGIEREED UVA, UVB AR, F 72[F—#1H5 TO Brewer Dobson 43 tit T 51
A o aBEERWCTIEITE Y U BEERD, UVB/UVAI%] & OMBEEZRLIZLOTHD, FEEEEDO 7 >
T A T EITOHBR A RO 7SR, BRI 0.80 (272~ 7e, R RBENELEEDONEBOT —X DH
I U722 K 5 R T, [ARRICHIRBBEBIC L2 7 40 v T 4 v T aAT o 2GR, FHEREA 0.95 DFf
BAOMBEIZR>T2, ZOZENLRIEDE WA Z®O UVB/UVA Oz HW 2% Z &1 & - TRAUC K D kAL
LEORBENRESNDTZD, BEOF Y BEEOBENRHALNERD,

UVB/UVA vs eff Ozone 03-06 UVB/UVA vs eff Ozone Fineday data of 03-06

40 10 b

14
=)

>

=3

>

0r

UV-R/UV-Al%1
UV-B/UV-AT%1

200 250 300 350 400 450 500 550 200 250 300 350 400 450 500 950

Effective ozone amount[DU] Effective ozone amount[DU]
M4 R5

4. 5IzONWT
SRlFarvrvar, TUoATL—FRIOWTOEBNT —ZZHNCOMIL A4V 7 —%%=ZH L CH
FEOBRAT 217\ UVB/UVA & 4V o 2BEOEENC DWW TR,



TFS OH

06LAO015R
OH OH
OztH- OH*(v'  9)+02 OH*(V) - OH*(v")+hv hv
ARV OH
10
OH
OH
OH TFS TFS Tilting Filter
Spectrometer
( )
Ao n (0}
A A =A o (N2-sin2p )2

TFS 13
(1500-1550nm) OH(3-1) 3 P (2P1:1524.10nm  3P1:1533.24nm
4P1:1543.22nm) Q (1505.56nm )

0 0
30 30 30 30 0 1
1500-1550nm 2 1
1 1
1 3 P Q 4

170K

OH



2006,/09/20,20h-21hE] BT —3

5
%
Y
4 Al
0:0” 2 ‘: ’*‘ .0" 00
- e . .t
3 4" “.“" + ’; "?‘; ’:’ * “o
~§:' ‘«.ﬁ‘ "’ + “ . 4
+ . * . hd -
+ * v N .
ot + P “ . -

g oot RSP S T
” :.0‘.%’ + V3 o‘.‘ R :
S * ‘t’. % ot

R ASPIRTI

1 *+ ‘:v S -

- e 2 £,
1 MR A e
* "*s .’
1 1 L I A

8] Y

0 5 10 15 20 25 30
. TR S
(  1)2006/09/20 20 -21 1
170K Za L —HR20068/09/20,20h-21h
0og
i:ﬁ « gAIF —%=
Y e v3al —vay

-0

TaLSIE A




oooouoobuoooobooo

gobobboooonobboooooboooon
gogobbooooboood

aod

ooooooooooooooooocooooooOoOoboOoOoOoOoOoOoOobobOOoOoOoOoOoOOOOOOoOooOoOObCOoOoOoOooon
gooooooooooooooobooooooooOoboOoO0OoOoOoOoOOOO0OOObOOOCOOObOOODOObObOOOOOooon
goooooooooooooooooOoOoooooooboOooooo

1 00000

gooooooooooooooooooooooon
000000oo0o0o00o0ooooooooooooOn
00000 PolyakovO OO

SﬂLX%=/d%v—w“%X*&X

000000000 XOoOooooooooooooo
1

_gf’a(v —99""0,X,)) =0

<

oooooooooooooooboooooooboboon
cooooo0ooobooobooobooooooobooboooan
000000000000 e*00000000000O0
cobooooooooooooooo gbobooooon
OO0O0O000CO0OCO0O00O0O0O000000 ga =ne O
oooooobooobooooooooooooooboobooD
cooooboobobOobOobOOoOoocooooboOoboon
0000000000000D00000000 (0oOooo
00)0000000000000O0O00O0o0OoO0

1
7m2 —

1 N-1

00000o0Oo NDODODOODDODODDODODmMOooood
Om?=-40000000000m?2=00000000
0000000000000 000D0000000000
00000000000000000000000000
0000000000000 0000000000000

cooboboooboooooooooooOoooon

2 BRSTOOODOOOOOOO

oboobOobOobOoooooocoocoocoobooobonon

oooboboooooOoooobooooobooDoooon
0000000000000 O0O0OO0O0 (oooo)oo
cooboooboobooboooooooooooboooboon
cooooooboooboood

[XH*(T,0"), PY(1,0)] = in"" (0’ — o)

0ooooo " =-10000000000000000
O00000000000000000 (00D0)000d

00000000000 00O00O0O00o0O0O0 BRSTOO
ooooooooooocooooboooobobooooooa
oooboobOobDOoobDOooooobooobooooooooo
000000000000 0000 e, OOOODODO
oooboooooooobooooooo

S =5+ Sgh s Sgh = /d20’l7abbadabcd

0000000000000000000000000
000000000 BRSTOOOOOOOOOOOOO
000000000000 000000000000 Qp
0000000000000000000000000
Qpy =000 ¢ # Qp(any state) 0000000000
000000000000000000000
000000000000000000000000
Qpy=00000000000000000000000
0000000000000000000

S:/(W*QB\I/—I—;gO\II*\II*\I/)

0000000 100000000000000000 2
00000000000000000000000000
vO00000000000QeY=00000000000
00000000000000000000000000
00000000D000+«000020000000000
000000000000002000000 (00000
00)300000000000000000000000
000000000 00 =QpA+go(¥*xA—AxV) 00
00000000000000000000000000
0000000000-0000000000000000
0000000000

3 D0OO0O0O0OoO0

gbooobooobooboobOoooocOooboOooooon
oooooooooooooooooDoDDODODOOn
Schnabl 000000000000 Schnable0OOOOO
oboobOobobobooboobOoboooboooooooon
obooooooooboobooobobooooooobooon
coboooooooooboooooooo





