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B~ BARA (44)

FE (LD P BpiE LR = e R PR
0 RL, [B& B B B B (B
(] |mm] |2 = 7= = E |E |E
(111)- |(111)- |(100)- |(100)- [(110)- |(110)- |(110)- ((110)-
a, =la, =a, =a, =lay, Flay =lay =a =
0°[nm] |60°[nm]|0°[nm] |45°[nm](0°[nm] |45°[nm]|90°[nm]{135°[nm]

7

801 |1.4 |28.1 0.8 -0.8 0.0 0.0 -18.2 |-18.2 |-18.2 |-18.2

802 [-10.8(30.7 |-5.3 (8.0 2.7 -1.3 [-17.2 |-17.2 |-17.3  |-17.2

803 |[-15.6|32.4 |-6.8 [12.4 |57 |-2.7 |-153 |-15.3 |-15.4 |-15.3

803 |-24.4|31.8 |-6.5 [17.8 |-11..7 |-5.2 |-84 |-88 |-9.0 |-8.8

802 |-19.5/26.6 |-5.8 [124 |68 |-3.2 |-10.2 |-10.3 |-10.4 |-10.3

804 |64 (201 |3.0 |[-24 -0.6 |-0.3 |-12.4 |-124 |-12.4 |-12.4
805 [10.8 |344 |9.0 -6.0 -3.0 |-1.5 [-19.3 |-19.3 [-19.3 |-19.3
806 (0.2 [10.0 [0.1 -0.1 0.0 0.0 -6.5 |-6.5 |-6.5 |-6.5

807 |-11.1 (22.0 |-3.9 |5.9 2.1 |-1.0 |-12.2 |-12.2 [-12.3  |-12.2
808 (0.1 (18.5 0.0 0.0 0.0 0.0 -12.0 [-12.0 |-12.0 |-12.0

809 |-0.8 (9.0 |-0.1 0.2 0.0 0.0 -5.8 |-58 |58 |-5.8

810 (1.1 (124 |0.3 -0.3 0.0 0.0 -8.0 [-80 |80 |-8.0

811 |-16.8[9.4 |-2.0 |3.8 -1.9 [-0.9  |-42 |-42 |42 |42

812 |-10.4(29.8 |-5.0 |7.5 24 |-1.2 -16.9 |-16.9 |-16.9 |-16.9

813 [-8.8 [34.7 |-5.2 |73 -2.1  |-1.0 20.5 [20.5 [20.5 |20.5

814 |94 (175 |-2.8 4.0 -1.2 |-0.6 [-10.2 |-10.2 |-10.2 |-10.2

815 |-27.4[28.1 |-53 |169 |-12.2 |-53 |52 |-64 |-6.1 -6.4
816 |-28.7(40.2 |-7.1 [24.8 |-186 |-7.9 |62 |-85 |-7.6 |-85

817 |-30.8(39.0 |-6.3 |24.7 |-19.6 |-8.1 -39 [-8.0 |57 |-8.0

=& -48.9 [136.1 |-90.9 |-40.3 [-212.9]-220.9 [-218.0 |-220.9
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E -~ HARA (45)
%5
TH 7L EDE P B DUR OB DR e i e
0 RL, |B REBR |[BRE K (B | B B
1 |mm] Z= % = |E = |E = P
(111)- |(111)- |(100)- |(100)- |(110)- |(110)- |(110)- |(110)-
a, =la,. =la, =|la, =la, =la . =la, F|a L =
0°[nm] |60°[nm]|0°[nm] |45°[nm]|0°[nm] |45°[nm]|90°[nm]|135°[nm]
801 |-11.6|32.1 |-5.8 [9.0 |32 |1.6 |-17.6 |-17.6 |-17.6 |-17.6
802 [19.5 [28.3 [133 |61 |73 |-3.4  |-10.9 |-10.9 |-10.9 |-10.9
803 [24.7 [33.8 [19.1 |-69 |-12.7 |57 |86 |92 |93 |-9.2
803 [17.7 [34.3 147 |74 |75 |-3.6  |-14.6 |-14.6 |-14.8 |-14.6
802 [12.7 [31.6 [9.7 |-60 |38 |18 |16.7 |-16.7 |-16.8 |-16.7
804 |52 277 |27 33 |06 |03 |-17.4 |-17.4 |-17.4 |-17.4
805 |-4.5 [34.6 |-3.0 35 |05 |-03 |21.9 |-21.9 |-21.9 |21.9
806 |-8.6 [19.5 |-2.9 |40 |-1.1 |-0.6 |-11.6 |-11.6 |-11.6 |-11.6
807 |-0.5 [16.5 |02 o2 |00 0.0 |-10.7 |-10.7 |-10.7 |-10.7
808 |-8.2 [25.6 |37 |50 |-1.4 |-0.7 |-153 |-153 |-153 |-15.3
809 |-7.5 |10 |-1.3 [1.8  |-04 |02 |-61 |-61 |-61 |-6.1
810 |-9.1 [13.1 2.0 |29 |08 |-04 |77 |77 |17 |17
811 9.0 |99 [21 |15 |-06 |03 |58 |-58 |58 |-5.8
812 [2.6 |307 [1.8 |-1.6 |-02 |01 |-19.8 |-19.8 |-19.8 |-19.8
813 (0.9 [34.0 [0.6 |06 [0.0 0.0  |-22.1 |-22.1 |-22.1 |-22.1
814 |13 |104 [03 |03 oo |00 |67 |67 |67 |67
815 235|163 (8.9 |34 |57 |26 |47 |48 |49 |48
816 [24.6 372 [21.0 |-7.6  |-13.9 |62 |-9.6 |-10.2 |-10.3 |-10.2
817 [29.4 [29.6 [18.5 |-5.1 |-14.1 |59 |4.0 |62 |-52 |62
&t 88.3 |-16.8 |-73.7 |-33.5 |-231.9]-235.4 |-235.2 |-235.4
[l
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T RAEE AL A DN E Nsin-1{NA/ny} =sin’
{0.8/1.5597} =30.9 % - # &L81TH S B FLEZ L R& KK
LA A30.8 K
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B~ HARA (49)
By A e A3 B E B ETHESE p(100)- & &
F e s F(ll)-&#Fd ~ RA(1I1I0O)-2RFT @
BrRAEASEBAEOREIREZIEIERIANESR
B AR — B4 AE-—RBBHEE)SHFRMEEE -
-4 andgHartgrdpgraidageanrl

B R R
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8 A
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E~ #HARA (50)
# | -
A EHEA - BHETHNRERRFTE LR EE
X EH RPN ERLEZENGHBELEREDAZBR IR
AN
ERXERLEEEAREAETERFEFTEFTY  HFHR
EMBE LA F L BEEEHRERAMB(HFE LtEHRE NE
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B A L EHBETRTAOREART E BEF XS
— T ERPREREMRREFTE 2H T RZREARHE
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LB R BA T YEM - ARG BEHER T BBE L
B —RAMBLEHHUEERBEEHLBAAHEIRTH
R4 B & -
TR XTSI T HERMEL  RTHKRELATE
W) & B R BRI R
1. Monte-Carlo & #
2. # # B K("Simulated Annealing")
3. WA 8 %("Treshold accepting")
4. F R A w B BB K
5. E A% B ik
L E—RAERATE —BAEHEHLAFLIEE S E(FGH) 7T
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%~ e (51)

FGH2 : (111)-# 4% > % #& A60 &

FGH3 : (100)- & 4% » % # A0 XK

FGH4 = (100)- & 4 » % # A40 K&

Atk BAFAUTFERN —BEEYRET OB FE -
#) A"Monte-CarloE K" F X A A& T WifEad R

(FGHI-FGH2) B h E AR B ¥ H H£(TI) B HF R4 &M

¥k UARBSEHHTFTERN -—BEEIHNEAEFTASERA

B, - 263 5] 4 & #L801-L81TW B b & B 5 & R 3% #

BB, R6ERHIEE —BAEAEH RSB LTFTARLAER

MR EBLEESSEEBEEREYN LSRR EE - K KO T

TR 4R K4 ERHKEE A -

%6

B FAEAAE (e A, ] |RSHE LA RAE T ALK

3R B B BR DL Ry R B
%% [nm] &% [nm]

L801 <100> 45 0.0 -3.1

L802 <111> 60 -13.0 29.7

L803 <100> 0 -15.1 -27.6

L803 <100> 0 -26.0 -19.2

L802 <111> 60 28.3 -14.2

L804 <111> 0 -1.6 9.8

L805 <100> 45 -3.1 -1.0

L806 <100> 0 0.0 -2.1

L807 <111> 60 -7.8 1.0

L8308 <100> 45 0.0 -1.1

L809 <100> 0 0.0 -0.7

L810 <100> 0 -0.1 -1.5

L811 <100> 0 -3.9 -1.7

L812 <111> 0 15.4 -5.0

L813 <100> 0 -3.7 -0.2

L814 <100> 0 -2.1 -0.1

L815 <100> 45 -11.4 -6.6

L816 <111> 60 -16.8 49.6

L817 <111> 0 55.7 -12.2
Bt -5.0 -2.7
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%~ HARA (56)

B 2 [nm] LR
28 CaF2

1 103.54 MgF2

2 41.54 LaF3

3 33.35 ‘MgF2
30.8 LaF3

5 39.53 ‘MgF2

6 35.34 LaF3

7 32.05 MgF2

8 27.25 LaF3

9 28.57 MgF2

10 26.48 LaF3

11 27.64 MgF2

12 26.17 LaF3

13 27.36 MgF2

14 26.11 LaF3

15 8.66 MgF2

HEHH n k

LaF3 1.760026 0.00118471

MgF2 1.506675 0.00305275

o
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150nm & A2 # K > e BAHAB/ BN REEIT SRR - R
AABHBGFT ETUAABERALEE NS H EF &K KM
AL BT ELERS THEXLE
*1
B | B e | HTETsR 12 5
(7K 157.629nm)|EHRE
0 0.000000000 27.171475840 [N2 [1.00031429 46.200
0.000000000 0.602670797 (N2 [1.00031429 52.673
L601 [900.198243311AS [15.151284556 |CaF2[1.55929035 53.454
-235.121108435 9531971079 N2 (1.00031429 54.049
L602 |-167.185917779 8.294716452 |CaF2(1.55929035 54.178
-132.673519510 14.020355779 |N2  [1.00031429 54.901
L603 [-333.194588652 9.893809820 |CaF2[1.55929035 53.988
-155.450516203 15.930502944 [N2 |1.00031429 54.132
L604 |-73.572316296 7.641977580 |CaF2[1.55929035 53.748
-68.248613899AS  [2.881720302 [N2 [1.00031429 55.167
L605 |-86.993585564AS  [5.094651720 |CaF2|1.55929035 52.580
-238.150965327 5379130780 |N2 [1.00031429 53.729
L606 |-163.613920870 5.094651720 |CaF2[1.55929035 53.730
153.417884485 34150169591 (N2 |1.00031429 56.762
L607 [-92.061009990 5.094651720 |CaF2[1.55929035 58.081
8491.086261873AS |19.673523795 (N2 |1.00031429 74.689
L608 [-407.131300451 30.380807138 [CaF2[1.55929035 87.291
-140.620317156 0.761662684 |N2 [1.00031429 91.858
L609 [-4831.804853654AS [50.269660218 |CaF2[1.55929035 117.436
-192.197373609 1.688916911 (N2 |1.00031429 121.408
L610 |-367.718684892 21.227715500 |CaF2[1.55929035 127.704
-233.628547894 2224071019 |N2  [1.00031429 129.305
L611 |709.585855080 28.736922725 |CaF2[1.55929035 137.016
1238.859445357  [9.120684720 (N2  |1.00031429 137.428
L612 [1205.457051945  |49.281218258 |CaF2[1.55929035 138.288
-285.321880705 1.625271224 (N2 [1.00031429 138.379
L613 [137.549591710 56.718543740 |CaF2[1.55929035 108.652
-4380.301012978AS [0.623523902 |N2  |1.00031429 106.138
L614 [2663.880214408  [6.792868960 |CaF2[1.55929035 103.602
149.184979730 15779049257 (N2  |1.00031429 84.589
L615 [281.093108064 6.792868960 |CaF2[1.55929035 83.373
184.030288413 32.341552355 |N2  |1.00031429 77.968
L616 |-222.157416308 5.094651720 |CaF2[1.55929035 77.463
101.254238115AS  |56.792834221 |N2 [1.00031429 71.826
L I el
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L617 |-106.980638018 5.094651720 |CaF2{1.55929035 72.237
1612.305471130 20.581065398 N2 1.00031429 89.760
L618 |-415.596135628 26.398111993 |CaF2|1.55929035 96.803
-204.680044631 0.713343960 N2 [1.00031429 103.409
L619 [-646.696622394 25.867340760 |CaF2|1.55929035 116.636
-231.917626896 0.766268682 N2 [1.00031429 118.569
L620 |-790.657607677 23.400482872 |CaF2|1.55929035 128.806
-294.872053725 0.721402031 N2 |1.00031429 130.074
L621 (782.625567756 40.93230820S |CaF2|1.55929035 141.705
-431.247283013 12.736629300 (N2 (1.00031429 142.089
0.000000000 -8.491086200 N2 |1.00031429 134.586
L622 [295.022653593AS [20.185109438 |CaF2|1.55929035 139.341
449.912291916 0.619840486 N2 |1.00031429 137.916
L623 |358.934076212 48.662890509 (CaF2|1.559290335 136.936
-622.662989878 30.955714157 N2 |1.00031429 135.288
L624 |-224.404889753 12.736629300 (CaF2|1.55929035 134.760
-251.154571510AS  [16.079850229 N2 |1.00031429 134.853
L625 |-193.582989843AS [16.510083506 (CaF2|1.55929035 134.101
-198.077570749 0.880353872 |IN2  [1.00031429 136.109
L626 |206.241795157 19.927993542 [CaF2|1.55929035 101.240
338.140581666 0.925956949 N2 [1.00031429 97.594
L627 [111.017549581 24.580089962 |CaF2[1.55929035 85.023
169.576109839 0.777849447 N2  |1.00031429 81.164
L628 (117.982165264 31.161065630 |CaF2|1.55929035 75.464
921.219058213AS  [6.934980174 N2  [1.00031429 69.501
L629 |0.000000000 22.260797322 |CaF2(1.55929035 63.637
0.000000000 4.245543100 N2 |1.00031429 48.606
L630 |0.000000000 21.227715500 |CaF2(1.55929035 41.032
0.000000000 8.491086200 |N2 (1.00031429 26.698
0.000000000 0.000000000 1.00000000 11.550
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K0.0000
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C28.50731836e-013
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C7 -4.28323389e-030
C80.00000000e-000
C90.00000000e-000

#4604 89 JF K @ ¥ R
K -1.3312

Cl -4.03355456e-007
C22.25776586e-011

C3 -2.19259878e-014
C44.32573397e-0138

Ch -T7.92477159e-022
C67.57618874e-026

CT -7149627979e-030
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C80.00000000e-000
C90.00000000e-000

# 45L605 8 JF K @ ¥ &
K -1. 1417
C11.33637337e-007
C21.56787758e-011

C3 -1643624848e-014
C43.59793786e-0138

Co -5.11312568e-022
C61.70636633e-026
C71.82384731e-030
C80.00000000e-000
C90.00000000e-000
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#4EL60T &) JE K B W &
K0.0000
C11.34745120e-007

C2 -2.19807543e-011
C31.20275881e-015
C44.39597377e-020

CH -2371328199e-023
C62.87510939e-027

CT -1.42065162e-031
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C80.00000000e-000
C90.00000000e-000

# &L609 & JF K @ F #
K0.0000
C16.85760526e-009

C2 -4,84524868e-013
C3 -6.28751350e-018
C4 -3.72607209e-022
C53.25276841e-026

C6 -4.05509974e-033
CT -3.98843079e-035
C80.00000000e-000
C90.00000000e-000

# L6613 & JF K | ¥ K
K0.0000
C12.24737416e-008

C2 -4.45043770e-013
C3 -4.10272049e-017
C44.31632628e-021

CH -3.27538237e-025
C61.44053025e-029

CT -2.76858490e-034
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C80.00000000e-000
C90.00000000e-000
BCKL>

% L6168 JFK @ ¥ K
K0.0000

Cl1 -2.83553693e-008
C2 -1.12122261e-011
C3 -2.05192812e-016
C4 -1.55525080e-020
Cbh -4.77093112e-024
C68.39331135e-028

CT -8.97313681e-032
C80.00000000e-000
C90.00000000e-000

# 4L622 8 kK @ ¥ &
K0.0421
C17.07310826e-010

C2 -2.00157185e-014
C3 -9,33825109e-020
C41.27125854e-024
C51.94008709e-027

C6 -6.11989858e-032
C72.92367322e-036
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C80.00000000e-000
C90.00000000e-000

% L6248 kK & ¥ #
K0.0000
C13.02835805e-010

C2  -2.40484062e-014
C3 -3.22339189e-019
C41.64516979e-022

C5 -8.51268614e-027
C62.09276792e-031

C7T  -4.74605669e-036
C80.00000000e-000
C90.00000000e-000
k1>
#L625 M E K @ ¥ &
K0.0000
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C25.79276562e-014
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5~ #HHRA (72)
C80.00000000e-000
C90.00000000e-000

#&L028 W F K @ WK
K0.0000
C14.40737732e-008
C21.52385268g—012

C3 -5.44510329e-016
C46.32549789e-020

Ch -4.58358203e-024
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&= P Lics 55 MEIT IS 12 HEH
(&£ 157.13nm) |ERK
0 0.000000000 34.000000000 1.00000000 82.150
0.000000000 0.100000000 1.00000000 87.654
L801 |276.724757380 40.000000000 (CaF2|1.55970990 90.112
1413.944109416AS |95.000000000 1.00000000 89.442
‘SB]. 0.000000000 11.000000000 1.00000000 90.034
0.000000000 433.237005445 1.00000000 90.104
L802 |-195.924336384 17.295305525 |CaF2{1.55970990 92.746
-467.658808527 40.841112468 1.00000000 98.732
L803 (-241.385736441 15.977235467 |CaF2{1.55970990 105.512
-857.211727400AS  {21.649331094 1.00000000 118.786
SP2  |0.000000000 0.000000000 1.00000000 139.325
253.074839896 21.649331094 1.00000000 119.350
L803’ [857.211727400AS  |15.977235467 |CaF2|1.55970990 118.986
241.385736441 40.841112468 1.00000000 108.546
L.802° |467.658808527 17.295305525 |CaF2{1.55970990 102.615
195.924336384 419.981357165 1.00000000 95.689
SP3 |0.000000000 6.255658280 1.00000000 76.370
0.000000000 42.609155219 1.00000000 76.064
71 0.000000000 67.449547115 1.00000000 73.981
L804 |432.544479547 37.784311058 |CaF2[1.55970990 90.274
-522.188532471 113.756133662 1.00000000 92.507
L805 |-263.167605725 33.768525968 |CaF2|1.55970990 100.053
-291.940616829AS |14.536591424 1.00000000 106.516
L806 |589.462961222AS |20.449887046 [CaF2|1.55970990 110.482
-5539.698828792 443.944079795 1.00000000 110.523
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L807 (221.780582003 9.000000000 |CaF2|1.55970990 108.311
153.071443064 22.790060084 1.00000000 104.062
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