Léampiran 1
Rumusan Bab i

Rumus yang digunakan untuk meneniukan energi foton pada keadan

H

awal,

Ezhy =2 (1-1)
A

dan momentumnya !

p = £ (1-2)

[
Daiiam interaksi ini berlaku kekekalan energi dan momentum, vakni :
E vt = E s e
ataﬁ :

7 otmee? = B e (1-4)
/‘l .

Unti.lk kekekalan momentum beruruf-turut ke arah horisontal dan vertikal, harus

merhenuhi :
L i Cos 6+ mv cos ¢ (1-3)
2 )
0 = f.. sin & - mv sin ¢ (1-6)

Darig persamaan (1-5) dan (1-6), didapatkan perubahan panjang gelombang foton

sebesar:

M=x-2=_1_(1-cos8) (-7

-
m,c




: 2
danf hubungan antara sudui~sudut hamburan dari foton dan elektron, sebesar :

cot & = (1 +_7 Ytan ¢ (1-8)
2 m,e
ataui :
AX = 0,0242 (1~c058) (1-9)

Peréamaan {1-8) memperiihatkan bahwa elektron tidak dapat dihamburkan melajui

sudut yang lebih besar dari 50°.




Lémpiran 2
Tébulasi Perhitungan Data,

Taibel 3.1 Tabel Perhitungan Derajat Kehitaman

Nisbah Kisi Jarak fokus ke film (cm)
50 60 70 g0 90 | 100 | 110 | 120
R1 144 | 1,13 [ 154 (1411123 1,14 | 1,14 | 1,15
| R2 148 | 1,16 | 158 | 1451125 117} 1,17 | 1,17
31 0 1,771 133 [ 1781158 | 134|122 120 1,18
| L2 1,48 1,16 1,59 | 145 | 1251 117 | 117 | 1,147
L1 144 1,13 194 | 141 1123 [ 114 | 1,14 | 1,15
Rt 185 154 | 1581134 111|108 1,20 | 1,22
_ R2 198 | 158 162 141|116} 1,14 | 1,24 | 1,24
61 0 2421 188 192|160 130 124 1,34 | 1,32
. L2 188 | 158 | 162 141116114} 124 | 1,24
L1 195 | 154 1581134 | 1,11 11,08 1,20 | 1,22
R1 2,20 223 | 243241203 241 245 | 247
R2 | 226)] 235 | 2602472101250 251} 253
?8:1 0 2,82 2,82 3,00) 290 ;241|280 278 | 2,74
L2 2,26 235 1260247210} 250 251 | 2,53
L1 1220 223 | 2431241 203|241 245 | 247
R1 168 | 150 (117 | 118 | 1,28 | 1,34 | 137 | 1,05
. R2 1,72 154 | 120|122 | 132| 1,38 | 1,40 | 107
101 0 2,21 192 | 146 ] 143 | 151 | 155 | 1,56 | 1,18
E L2 1,72 ] 154 {120 122} 132 1,38 | 140 | 1,07
L1 168 { 150 | 117 [ 118 | 1,28 | 1,34 | 137 | 1,05

L7
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Tabel 2.2 Hasil prosentase kehilangan sinar primer dengan nfsbah idsi 5:1

pada kisi sinar-X paralel.

FFD  (m)| 50( 60| 70| 80| s8] 100] 110] 120

% CUTOFF | 18,64 | 1504 | 1337| 1076] 821 6,56 5,00]| 2,54

Tabel 2.3 Hasil prosentase kehilangan sinar primer dengan nisbah kisi 6:1

pads Kisi sinar-X paralel.

fFF'D (cm) 50 60 70 80 Sg 100 110 120

%CUTOFF 19421 18,08 | 17,71] 16,25 14,61| 12,90 | 1045 71.57

Tabel 2.4 Hasll prosentase kehilangan sinar primer dengan nisbah kisi 8:1

pada Kisi sinar-X paralel.

F FD (cm) 50 60 70 80 90 100 110 | 120

%?CUTOFF 21,99 2092 19,00] 1690 1577 ] 13,931 11,87 9.85

Tabel 2.5 Hasil prosentase kehilangan sinar primer dengan nisbah kisi 10:1

pada kisi sinar-X paralel.

FFD? (cm) 50{ 60| 70| 80| 90| 100| 110 120

%CQTOFF 23,98 21,87 | 19,86 1748 1523 1355] 12,18 11,02




Lémpiran 3
. Tabulasi Perhitungan Ralat

1. Perhitungan ralat dari hasil eksperimen untuk perbandingan 5:1

FFD =50 ¢m
L2=1,4-4 L21 =1,44 01 =1,72 ——— —
co =20 - 0T
0=177 Loy = 1,39 O,=1,85 oo
L2z = 1,50 0,=1,77
= 18,64%
L;_u: 1,47 04 = 1,79
Lys = 1,40 Os5 =172
0cO _ OF _ 144 _ 0,4596
800 DO 1,77%
co _ 1 _ 1 - —0.5640

30T 0o 1,77

a0 = M

nin+1)

= 0,0243

B \/ L72-177) + (185 -1,77) + (];77 —L77) +(L79-1,77F + (1,72 - 177)*

20
o - Elor - DT}

nin+1)

= 0,0207

_ J@*M ~L44)° + (139 - 144)° + (150 ~ L44Y + (L47 - 144)? + (1,40~ L 44’

20
8co * (aco 2y
sco =[[-——sa) +[ —552)}
50 3z,
=0,0162
=162 %

FFD = 60 cm



FFD

=60 em

L2=1,13

p=1,33

Lz1 - 1,11

01 = 1.33

L'zz =1 ,09

Oy = 1.30

L;!a = 1.15

03= 1134

Lo= 1,17

‘ Cy= 1,38

L25 = 1,13

Oﬁ= 1.30

= 15,04%

FFD

=T70¢m

0=1,78

|j.2= 1,542 Loy = 1,54

01 = 1.73

ng = 1.52

0, =180

Ly = 157

Oa = 1,76

Loe= 155

0,=1.79

Lzs = 1,53

0s=1,72

= 13,37%

FFD =80 cm

Lo=1.41

0=158

Ly =141

0; =155

Lzz = 1 .33

0, =1,58

Lag = 1.42

O;=162

L24 =1 ,40

04 = 1,55

LZG - 1,44

05 = 1.60

FFD = 90 cm

Lo=1.23

;0=1,34

Ly =124

1o, =131

Lzz = 1 ,23

0, =140

L23 =1 ,26

0:=1,28

Lz.=120

04 = 1.39

L;!_l, = 1.22

Os = 1,30

= §,21%




FZFD =100 cm
=1 E. = —_— —
Lg 14 La = 1,06 0;,=1,24 o DO
0 =122 Lop = 1,14 0. = 1,22 0o
' Lys = 1,18 Oy = 1,18
= §,56%
Lg‘2 1,12 04 = 1,26
. Lag = 1,20 Qg = 1,20
FFD  =110em
f.g=1,14 L21=1,14 01-':1,16 oo - 3-0—"?-
0=1.20 Laz = 1,10 0,=1,22 bo
| L23=1,15 03=1,20
= 5%
L24= 1,19 O.; = 1,24
L25=J,12 05=1,18
FFD  =120¢m
Lo=1,15 Ly = 1,47 0, =1,22 S —
co = 22
0=1,18 Le2 =115 0, =1,20 bo
L23=1.12 O.’:=1,15
= 2,54%
L24=1.19 04=1.18
L25=1,12 05=1.14
i-:!asil analogi perhifungan ralat rasio 5:1
FFD aco aco 5 DO 30T 8 CO
(cm) apo | apr (cm) (cm) (%)
50 0,4596 | 0,5649 0,0243 0,0207 1,62
60 0,6388 | 0,5649 0,0222 0,0180 1,75
70 0,4867 | 0,5618 ?,0711.10’3 8,0023.10'3 0,59




T80 | 05648 | 06229 | 0,0138 0,0100 1,00
90 06850 | 0,7463 0,0238 0,0100 1,79
100 0,7658 | 0,7463 0,0141 0,0145 2,12
110 0,7917 | 0,8333 | 10,0141 0,0152 1,69
120 08259 | 0,8475 | 10,0141 0,0138 1,65
2. Per;hitungan ralat dari hasil eksperimen uniuk perbandingan 6:1
FFE?) =50 ¢m
L2= 1'45 L21 = 1,95 01 = 2.40 o -D—'O-'_ -‘?
O =242 Lon = 2,04 0, =246 oo
Lzs = 1.98 03 =242
= 15,04%
L= 1,88 0, =244
Lzs = 1,90 05 = 2,38
FFD = 60 cm
Ly=1,54 Ly = 1,52 Oy =185 Y TB-TE
O=1,88 Laz = 1,51 0,=185 Do
L23 = 1,57 03 = 1,88
= 18,08%
L24 = 1,60 0,=1,92
Lzs = 1,50 05 = 1,90
FFD =70 ¢m
L2§=1,53 Lay = 1,58 O, = 1,94 BT
0=192 L2z = 1,62 0,=180 £o
ng = 1,56 Oy= 1,92
=17,71%
L24'—' 1,59 ‘04 = 1,91
Lzs = 1.55 05 = 1,93




FFD = 80

cm
L2=1,34 L21=1.34 O1=1.56 o - -D“O_—ET—
0=1,60 Lze = 1,32 0z =1,60 bo
L'z:; = 1.36 03 = 1.62
=16,25%
L-z4= 1,33 04 = 1,64
: Lza—_- 1,30 05-"-' 1,58
EFD=90 ¢m
5L2=1.11 Lz1=1.15 Oy =1,30 o - FO—-—_B:ZT
i0=1,30 L22=1,15 02-'-'1,32 Do
| Lz = 1,05 Oy =128
= 14,61%
Ly: 1.09 04 = 1.35
! L25=1.11 05=1.25
FFD =100em
§L2= 1,08 L. =108 0, =120 o - Tﬁ_-_ﬁ
0=124 Laz = 1,11 0, =124 be
' L= 1,06 0a = 1,30
= 12,90%
L24= 1.10 04 = 1,26
Los = 1,06 Os=1,20
FFD  =110cm
L'z= 1.34 Lar = 1,24 0, =1,32 o - ]:a—o'_—;ﬁ
§o= 1,20 L.z = 1,18 0, = 1,24 0o
| Lo = 1,22 Oq = 1,38
= 10,45%
L24= 1.16 04 - 1,30
L25= 1.20 05= 1,36




FFD  =120¢m
L%=1,32 Ln =122 Oy =128 s
0=122 lzz =125 0, =136 oo
Lay=123 Oy = 1,32
=7,57%
Lg‘ = 1,24 04 = 1,36
Lza = 1,16 .05 = 1.28
Ha;sil analogi perhitungan ralat untuk rasio 5:1
FFD | oco | sco | 8DO 50T | 8CO
 (em) 200 | 8DT (cm) (cm) (%)
50 0.3333 | -04130 | 0,0141 0,0286 0,28
60 04360 | -0,5320 | 10,0137 0,0190 1,18
70 0.4290 | -0,5210 | 7,6711.107 | 0,0122 0,70
80 0,5230 | -0,6250 | 0.0141 0,0141 1,15
90 06568 | -0,7692| 0,0171 0,0189 1,83
100 | 0,7024 | -0,8065 | 0.0189 0.0114 1,61
110 | 0,6683 | -0,7463 | 0,0141 0,0141 1,41
120 | 0,7002 | -0,7576 |  0,0179 0,0158 1,73

3. Peﬁhﬂungan ralat dari hasil eksperimen uniuk perbandingan 8 : 1

FFE? =50 cm
L2= 2,20 L21 = 2,18 01 = 2,82 CO _ %- _ -ET—
0 =282 Lz =224 0,=288 Do
Lza - 2.22 03 = 2,82
= 121,99%
Loe= 2,17 O, = 2,87
Ls=219 | Os=2,80

=3




FD =60 ¢cm
?_,: 2,23 Ly = 2,28 0, =283 Y. — 5
O =2,82 Lap = 2,26 0. =282 Lo
| =223 | 0s=279
= 20,42%
L;u"—" 2.18 Og = 2,80
. ng = 2,20 05 = 2.35
FI‘:-'D =70c¢cm
:L1'= 243 Loy = 2,52 0, =248 o - 5 -5
0 =3,00 Lz =248 0, =310 Do
Lz =238 05 = 3,02
= 19,00%
Loy = 2,37 04=2,92
: Las = 2,40 Qs =298
FFD =80 em |
?—2= 2,41 Ly = 2.45 0, = 2,56 o - .5.5- _ .ET-
O = 2:90 Lzz = 2.45 02 = 2,94 Do
. Lza = 2-43 Oa = 2.80
= 16,90%
L;'; = 2.53 04 - 2.94
. ng = 2.33 05 = 2,35
FFD = 90 ¢m
§L2= 2,03 oy = 2,05 0y =241 o - _50__ _ "DT
0= 2,41 Lz = 2,00 0;=2,32 5o
Lyy = 2,02 0,=247
= 15,77%
L:N =201 T O = 2,40
Lis =207 | Os=245

11




FFD  =100em
L2= 241 Loy = 2,41 0, =24 o - Fo - DT
0=280 Lag = 247 O;=2,94 Lo
l Lzs = 2.43 | 03 = 2,80

=13,93%
L24 = 2,36 04 = 2,70
ng = 2,38 05 = 2.30

FFD  =110cm
L2= 2,45 L-21 = 2,55 O = 2,85 o < -5-.?__ —D?-
0=278 L2 = 2,49 0,=22,72 Lo

L2g = 2,38 0,=2,78

=11,87%
Loy= 242 0 =280
L. = 2,40 QOs=275

FFD  =120cm
L2= 2.47 L21 = 2.44 01 = 2,?0 o - 3-5-_:—'0—,1;
0=274 Loz = 2,52 O, = 2,77 oo
’ Lzg = 2,50 0y =2,79

= 9,85%
La=245 0,=270
Lgs =243 05 = 2,74
Hasil analogi perhitungan ralat untuk rasio 8:1
FFD aco 8co 5 DO &5 DT 8 CO
(cm) 200 | 8DT (cm) (CM) (%)
50 0,2766 | -0,3546 0,0167 0,0130 0,65
60 0,2804 | -04484 | 0,0122 0,0184 0,89




70 0,2700 | -0,3333 0,0297 0,0297 1,27
80 0,2866 | -0,3448 0,0303 0,0201 1,11
80 0,3495 | -0,4149 0,0434 0,0130 1,61
100 0,3074 | -0,3571 0,0496 0,0192 1,67
110 0,3170 | -0,3597 0,0221 0,0332 1,38
120 0,3289 | -0,3649 0,0182 0.0177 0,88
4. P;erhitungan ralat dari hasil eksperimen untuk perbandingan 10 : 1
FFD =50 ¢m
L;1_= 1.63 L21 = 1.63 01 - 2.21 o ~5-5-_ -D—T-
=221 Lez=1,72 0; =219 ba
L'zs = 1.64 03 = 2.25
f —— = 23,98%
. Lg4= 1,56 Cl'.s = 2.13
le=170  |Os=222
FFD  =60¢m
L2= 1.50 L21 = 1,43 01 = 1,94 o _= E;-B?-
0=1.92 Loz = 1,50 0, =1,92 oa
ng = 1,53 03 = 1,33
= 21,87%
L24= 1.52 04 = 1.96
: Lzs = 1,47 05 = 1.90
FFD =70 ¢m
L1=1,17 L21=1.19 O1=1.40 o - -D—B-—.DT.T-
0 =146 Laz = 4,20 O, = 1,46 oo
L23=1.16 03= 1.51
= 19,86%
L;_u: 1,14 Oy = 1,42
L25=1,15 O5=1,51

13




FFD = 80 ¢m
;Lz= 1,13 L21 - 1.19 01 = 1,40 o - -D—O-";-D—T:-
0 =143 Lz = 1,21 0, =145 Lo
| Lag= 1,18 O, =143
=17,438%
Log= 1,17 O, =148
: L25=1,15 0531,39
FFD = 90 ¢m
;Lz: 128 Lgy = 1,32 0, =1,53 .. - -5
0=151 Ly =1,28 0, = 1,49 o0
L2z = 1,30 O3 =1,55
= 15,23%
Loa= 1,26 O, =147
Lgs = 1,24 05 = 1,51
FFD  =100¢cm
Ei_2= 1,34 Loy = 1,36 Oy =1,35 o -
0 =155 Ly =1,38 O, =149 Do
| Log = 1,34 0, =155
= 15,23%
Lag= 1,32 TO= 1,47
Lgs = 1,24 05 = 1,51
FFD  =110cm
L= 1,37 Ly = 1,39 0, =154 . —
i co =201
I0=1586 Loy = 1,40 0, = 1,60 Lo
Loa= 1,34 Oy = 1,96
= 10,45%
L24= 1,37 O;= 1,54
Los = 1,35 Qs = 1,56

14




FFD = 120 em

L2=1.05 L21=1,04 01=1.17 o - E—*—-D-,I—:
0=1,18 Ln = 1,04 O,=1,16 0o
' Las = 1,03 05 = 1,18
=11,02%
Lz.s = 1.06 04 = 1,25
: Lm = 1,03 05 = 1,14
l-%lasii analogi perhilungan ralat untuk rasie 10 : 1
| . FFD aco | Bco 5DC 50T 5C0
|  (em) aD0 apT (cm) (em) (%)
T 50 0,3439 | -0,4525 0,0122 0,0141 0,76
60 0,4069 | -0,5208 0,0141 0,0114 0,83
70 0,5489 | -0,6849 0,0226 0,0116 147
80 0,5770 | -0,6993 | 10,0164 0,0100 1,18
90 0,5614 | -0,6623 0,0141 0,0141 1,22
100 0,5578 | -0,6452 0,0114 0,0141 1,11
110 0,5629 | -0,6410 | 0,0108 0,0114 1,41
120 0,7541 | -0,8475 00187 | 8,2443.107 | 1,60

15




Lampirzjm 4

Grid Rasio 5:1
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Rasio 6:1
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FFD=350cm

FrD =60 cm

FFD =70 cm

FFD =80 cm

FFD =80 cm

FFD = 100 cm

FFD = 110 ¢in

FFD = 120 em




Grid Raslo 8:1
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FFD =50 ¢

FEDy =60 cm

FFD = T0em
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FFDia 110 cm

FFD = {20 em

FFD = 126 cm
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Grid Rasio 10:1
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