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Figure 1. Schematic drawing of the idea of ’scalpel of
molecule’, where a scissor is used instead of a scalpel.

ORFe—EITETE 3D THRD THREKE,

BT A NF—-DONERWTYWEONRET 2R
L7 L&, EREOBIREO— & LTH
BRSOV BE L 3 2 LG 5K
SHTVABLY, B -V FRITLDEL S
214 (Bh—0) REEFRE LT, Ch
S5DF—NVED 7 —a VRFEICKDRFHNNFN
SITHET AHRRRINFO I —o VEREKITH
TW3Y, LhL, ThoDOHETEINRER (X
) ORIED SRS T kL F — 2 EigIc L L
BTEMTEREL-TLbDD, ETRHZIRE
EN TR & OREPRIEDBATEIC D W T D
IR Sh TV,

1983 £, Eberhardt %3 MHELEED 7 &
b YA FOKUEITH U TSI i 5 RIS
T RNVF—IRE LA TFARERSE L TH S,
T X IVF —BIREE LG B 5 W i3 ALE IR
HAFERIEEEDLNIBRRZBEEEEDH LD
Lotz 9,

—7%, FERX RS X v BEERE» 5RE
FF s 44 VORERE - 1 & v OSTREH I LRI
BBt (PSD)RUG & FEEh 2B 13, HL hSMS
NASHR SN TELY, FicA 2 vBEHEh
BEIZIL, SR A 4 v i (PSID) Rt & i3
H, WEDA 4 LATIRERIC & 2R LFERIT
DREENRIT 5729, B, IEHO™ME» 5%
K DHEMBITOOATVE S, ThLDHEDE
FEBPYBARE IS Ute, OB
AFIXFTEHDT, itz A vF—IKELL

BaE BOEE 18 (1996%F)

A+ v BOREERIBE (HEshTw3
b8, NMERRNZRIGEBEERE LAIZIZEA
EBWEE->TRWV, £, BATREDHTFE
Biond 2EBR TN TELY, RBRRIURK
fM#gHE &, PSD & 5\ i3 PSID & DFAR/SBAR I
Boh TV,

PR TG LERRIT & - THME S5 FIE
fEth D5 FOHFE DILEREEPEIRMICYT & h
5B EVIREEERNICHOICTE T &R,
[3F A 2] OEJREMEZFAR S LTEANICEE
THY, BEEZEEALNVUV)PEHRXBRZHH W
TZ OEBHESTEDbI TV S,

KRG ESTF A A ELTHAT 31, B
FOHEHRI & O D FHORE DRSS UM
INANEND BN, THICRBUTD3REEH
TEVNEND 5,

(1) BEOHEE DI & D A3 TFhOREE DRREIC
e U BFIREEET 5,

(2) ZOEDLERES RN R & S UM
T3 (3 VF—FRND 5V IIAEERD
FALZEBUE ) o

(3) EATIME, —RIS(LERIGIT X BIERPT
B RIE =R E 2 5,

(1) B9 2RI, RXBERVTHTF (E
k) T ARFONREFEREST S &I
LDEBHENI 5, AL Fig. 1 T, ADA
MEBEFEMET 5 EITxhT 5, PUREBTE
EROVAERIE, (2) LEEEL, ORFEETIN
I BRESHE~NOBTIE S, FERICRHER
FREEE 1S B - DI PR & — VORI ERIF
BUBEBDHBEVIRE, OYEICBAShE
L (&8) BB ODZ X VEF—BREVAD
RIGSHRBENVTH A D, EWVIBHITERIE
ZRICbEDVTVWS, Lprl, PREFRIEIC
0 (1D)+(2) ORERRIIEIRNELFERIESS
ERRICEL AP E D IdlBD TRESHETH 5o



Wt BIEE1S (19%F)

Tibb, Pt — At — Y 2RI DED
TERMICEEFERICER T 28R, Rtk
D& = VEEESTFHRETICERL, hbER
ik UM 2 ImE L 12 v, BEREESR ST
KRR & NTz 2 IRETFH5% OFERMEELERE Tk
D ONTF OMBET% S LSSV %5 i
9, HFOREEUNSIERFIICE-TL
¥ OB D B, FFIC 2IRETOEEITXD,
BT TRIUERITHATIERETRIE A AL
BBETEMELOND, TOROHRETFRIEH
BoXic & Bk vF —BIRFPELERIGAALE
FRMRIE & L TRFIICAET 9 5 T L 2EBY
KRIET A &M, CORBDFFARELTD
HREME RS L TROEELCHETH 5, TO&X

5 ISKBRIZE TIid, B—ICDFDORE DRIER
RE72 W ARIRMYICE 3 B LA D B 7%, TLED
BH OB EE R % R0 IR & B RRES EEE O
ROBARERTH B, BEEOVBERRB T ORM S
HELTW3,

ARBTIE, MELIBEE S VZERWT, K
DAFAMAY2 Y L—1+ (PMMA) (Fig. 2) #&
Bt U el S h - P ETFRhEIC & BRATL
BESUINT OEBER 2RO L, TINZ <

CHs -« X

O |

/
IO
jo]

I
)

.O~\
o W

CHs Y

Figure 2. Molecular structure of poly (methylmethacry-
late) [PMMA].
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Figure 3. Schematic drawing of ion time-of-flight
method using monochromatic synchrotron radiaton (SR)
pulse.
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Figure 4. Time dependence of mass spectra of vaporized
products during VUV (He I) irradiation to PMMA. The
time after the switch-on of the irradiation is indicated in
the figure. The intensity is 10 times enlarged above m/z
(m/e) = 60.
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Figure 5. Photon dose dependence of photodecomposi-
tion products yields for PMMA film of 1.0 £ m thickness
using 600 eV photon. The dose corresponds to the irradia-
tion time of the synchrotron radiation.
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Figure 6. Comparison of the mass spectra of ionic prod-
ucts measured with a quadrupole mass filter (upper
panel, hy =400eV) and the ion TOF method with syn-
chrotron radiation pulse (lower panel, hy =393eV).
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Figure 7 Typical ion TOF spectra of thin films of PMMA at hy =302¢V. The right panel is after

the expansion of intensity scale of the left.
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Table I Origin of main TEY features near oxygen K edge for poly (methyl methacrylate) (PMMA), poly
(methyl acrylate) (PMA) and poly(methacrylic acid) (PMAA) ®,

* Cited from ref, 27.
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Figure 11. Comparison of molecular structures of
poly (methyl methacrylate) [PMMA], poly (methyl
acrylate) [PMA] and poly (methacrylic acid) [PMAA].
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Figure 12 Photon energy dependencies of total electron
yield (TEY) near OK absorption edge for thin films of
PMMA, PMA and PMAA.
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Figure 13. Photon energy dependencies of CH3* ion

yield near OK absorption edge for thin films of PMMA,
PMA and PMAA.
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