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MINUIT χ2 Fit to Plots 7&1; 8&1
Plot 7&1: HBOOK: Gaussian Signal + Exponential Background
File: /build/buildd/mn-fit-5.06/Linux/test_data/hbook4_test.his 23-JUN-2005 09:00
Plot Area Total/Fit    10000. / 10000.
Func Area Total/Fit    2019.0 / 2019.0

Fit Status  3
E.D.M. 1.274E-06

χ2=    26.8 for  40 -  9 d.o.f., C.L.= 68.1%
Individual χ2:    18.4,     8.4
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA   2982.7 ±   131.6 -   0.000 +   0.000
AR1/AREA  0.67690 ±  1.4807E-02 -   0.000 +   0.000
MEAN   2.0033 ±  8.6556E-03 -   0.000 +   0.000
SIGMA  0.24215 ±  9.4821E-03 -   0.000 +   0.000
Function  2: Chebyshev Polynomial of Order 2
NORM   1821.8 ±   53.79 -   0.000 +   0.000
NRM1/NORM∗   1.0000 ±   0.000 -   0.000 +   0.000
CHEB01  -1.0906 ±  6.1744E-02 -   0.000 +   0.000
CHEB02  0.25880 ±  4.4927E-02 -   0.000 +   0.000
Function  3: Chebyshev Polynomial of Order 1
NORM   408.80 ±   16.67 -   0.000 +   0.000
NRM1/NORM∗   0.0000 ±   0.000 -   0.000 +   0.000
CHEB01  -1.0283 ±  2.9066E-02 -   0.000 +   0.000
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��� � � � � � lm%2�'?L!�%;Cr?L�Ic:�>�E?LQg%ed'?D@�%2c'?p9'F¤���4?ZMO9:�>�E?L�>��!f9'F8É;� �"!��E9'c'@�%'#&!DV
��� � � � ��O\� n4?D��M��4?L!B%'�Rh �B��ÕNÏ a F�9'@�#&%2��� �"!E�E9'c'@�%'#
»¹hBÏ j�����bJ*"?L!�9:� *I7 ¼ V
S	� � � qr9>9'�K!f%P�4?DC =J*I9'�A�^� !��"Q4?Nlm� n$�I�Z»¹%'*^�"%'!�F�9'@ ­ ±:³:´ � ®)® ) ¼ V
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Histogram mode

Symbol 1

Symbol 2

Symbol 3

Symbol 4

Symbol 5

Symbol 6

Symbol 7

Symbol 8

Line drawing mode

Symbol -1

Symbol -2

Symbol -3

Symbol -4

Symbol -5

Symbol -6

Symbol -7

Symbol -8

2-D Histogram mode

1,2... Symbol -2

1...Z Symbol -1

.....

.....
Symbol  1

Symbol 10

Symbol 11

Symbol 12

Symbol 13

Symbol 14

Symbol 15

Symbol 16

Symbol 17

Symbol 18

Symbol 19

Symbol -10

Symbol -11

Symbol -12

Symbol -13

Symbol -14

Symbol -15

Symbol -16

Symbol -17

Symbol -18

Symbol -19

1-dimensional plots:
Symbol 1n Show no errors (as above)

Symbol 2n Show x errors Symbol 6n x errors with line at end

Symbol 3n Show y errors Symbol 7n y errors with line at end

Symbol 4n Show x and y errors Symbol 8n x and y errors with lines at end

2-dimensional plots:
Symbol ≥ 1n Symbol area ∼ Number of entries
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  B  b  Β β  | ≅  ✢ ❂
  C  c  Η η  ∃ ⊥  ✣ ❃
  D  d  ∆ δ  ∀ ∂  ✤ ❄
  E  e  Ε ε  ! ƒ  ✥ ❅
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  G  g  Γ γ  > ∪  ✧ ❇
  H  h  Χ χ  ? ⊃  ★ ❈
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abcABC 123

abcABC 123

abcABC 123
abcABC 123

abcABC 123
abcABC 123
abcABC 123
abcABC 123
abcABC 123

abcABC 123

abcABC 123

abcABC 123

αβχΑΒΧ 123
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Æ	;�< ������	�����
 � �L�$	 ���L�$��� 	 �(��� � �T� � ��� ���A����� � ���A���
� ��� 
 � � ����� � 	����

Hatch 313 Hatch 315 Hatch 317 Hatch 319

Hatch 343 Hatch 345 Hatch 347 Hatch 349

Hatch 373 Hatch 375 Hatch 377 Hatch 379

Hatch 623 Hatch 625 Hatch 627 Hatch 629

Hatch 653 Hatch 655 Hatch 657 Hatch 659

Hatch 683 Hatch 685 Hatch 687 Hatch 689
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Æ�:7; ������	�����
 � �L�$	 ���L�$��� 	 �(��� � �T� � ��� ���A����� � ���A���
� ��� 
 � � ����� � 	����

Pattern 100 - Black Pattern 100 - Yellow

Hatch -3 - Black Hatch -3 - Cyan
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HBOOK: Gaussian Signal + Exponential Background

File: /build/buildd/mn-fit-5.06/Linux/test_data/hbook4_test.his
ID IDB Symb Date/Time Area Mean R.M.S.

      7    0    1 050623/0900   3000.   1.578  0.9014

0 1 2 3 4 5
0

200

400

600

800

      6    1    1 050623/0900   1800.   1.368   1.026

HBOOK: Gaussian Signal + Exponential Background

      7    0    1 050623/0900   3000.   1.578  0.9014

0 1 2 3 4 5
0

200

400

600

800

      6    1    1 050623/0900   1800.   1.368   1.026

Symbol 1000
Symbol 2000
Symbol 3000
Symbol 4000
Symbol 5000
Symbol 6000
Symbol 7000
Symbol 8000

Symbol 1345
Symbol 3345
Symbol 5345
Symbol 7345
Symbol 2100
Symbol 4100
Symbol 6100
Symbol 8100
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Æ�:GÆ ������	�����
 � �L�$	 ���L�$��� 	 �(��� � �T� � ��� ���A����� � ���A���
� ��� 
 � � ����� � 	����

HBOOK: Gaussian Signal + Exponential Background

File: /build/buildd/mn-fit-5.06/Linux/test_data/hbook4_test.his
ID IDB Symb Date/Time Area Mean R.M.S.

      7    0    1 050623/0900   3000.   1.578  0.9014

0 1 2 3 4 5
0

250

500

set x label

se
t y

 la
be

l

HBOOK: Gaussian Signal

      5    0    1 050623/0900   1000.   1.998  0.2585

0 2.5 5
0

100

200

300

HBOOK: Exponential Background

      6    0    1 050623/0900   2000.   1.368   1.026

0 2.5 5
0

100

200

300

x psize

y 
ps

iz
e

x margin

y 
m

ar
gi

n

x size

y 
si

ze

Nominal position

xoffyo
ff
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InputRomanGreek Spec Zapf

\0 \0 ∴0 ∴⊗ ✼✐

\1 \1 ∴1 ∴⊕ ✼✑

\2 \2 ∴2 ∴∅ ✼✒

\3 \3 ∴3 ∴◊ ✼✓

\4 \4 ∴4 ∴• ✼✔

\5 \5 ∴5 ∴→ ✼✕

\6 \6 ∴6 ∴↑ ✼✖

\7 \7 ∴7 ∴← ✼✗

\8 \8 ∴8 ∴↓ ✼✘

\9 \9 ∴9 ∴↔ ✼✙

\10 \10 ∴10 ∴⊕⊗ ✼✑✐

\11 \11 ∴11 ∴⊕⊕ ✼✑✑

\12 \12 ∴12 ∴⊕∅ ✼✑✒

\13 \13 ∴13 ∴⊕◊ ✼✑✓

\14 \14 ∴14 ∴⊕• ✼✑✔

\15 \15 ∴15 ∴⊕→ ✼✑✕

\16 \16 ∴16 ∴⊕↑ ✼✑✖

\17 \17 ∴17 ∴⊕← ✼✑✗

\18 \18 ∴18 ∴⊕↓ ✼✑✘

\19 \19 ∴19 ∴⊕↔ ✼✑✙

\20 \20 ∴20 ∴∅⊗ ✼✒✐

\21 \21 ∴21 ∴∅⊕ ✼✒✑

\22 \22 ∴22 ∴∅∅ ✼✒✒

\23 \23 ∴23 ∴∅◊ ✼✒✓

\24 \24 ∴24 ∴∅• ✼✒✔

InputRomanGreek Spec Zapf

\25 \25 ∴25 ∴∅→ ✼✒✕

\26 \26 ∴26 ∴∅↑ ✼✒✖

\27 \27 ∴27 ∴∅← ✼✒✗

\28 \28 ∴28 ∴∅↓ ✼✒✘

\29 \29 ∴29 ∴∅↔ ✼✒✙

\30 \30 ∴30 ∴◊⊗ ✼✓✐

\31 \31 ∴31 ∴◊⊕ ✼✓✑

\32 \32 ∴32 ∴◊∅ ✼✓✒

\33 \33 ∴33 ∴◊◊ ✼✓✓

\34 \34 ∴34 ∴◊• ✼✓✔

\35 \35 ∴35 ∴◊→ ✼✓✕

\36 \36 ∴36 ∴◊↑ ✼✓✖

\37 \37 ∴37 ∴◊← ✼✓✗

\38 \38 ∴38 ∴◊↓ ✼✓✘

\39 \39 ∴39 ∴◊↔ ✼✓✙

\40     

\41 ! ! ! ✁

\42 " ∀ ∀ ✂

\43 # # # ✃

\44 $ ∃ ∃ ✄

\45 % % % ☎

\46 & & & ✆

\47 ’ ∋ ∋ ✇

\48 �8 �8 �↓ �✘

\49 �9 �9 �↔ �✙

InputRomanGreek Spec Zapf

\50 ( ( ≡ ✈

\51 ) ) ″ ✉

\52 * ∗ 〈 ☛

\53 + + + ☞

\54 , , , ✌

\55 - − ∠ ✍

\56 . . . ✎

\57 / / ÷ ✏

\58 �8 �8 �↓ �✘

\59 �9 �9 �↔ �✙

\60 0 0 ⊗ ✐

\61 1 1 ⊕ ✑

\62 2 2 ∅ ✒

\63 3 3 ◊ ✓

\64 4 4 • ✔

\65 5 5 → ✕

\66 6 6 ↑ ✖

\67 7 7 ← ✗

\68 �8 �8 �↓ �✘

\69 �9 �9 �↔ �✙

\70 8 8 ↓ ✘

\71 9 9 ↔ ✙

\72 : : : ✚

\73 ; ; ; ✛

\74 < < < ✜

�-9a\)?BA;=�ÃbH�:�:1Ü �-N):
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Æ�:5æ ������	�����
 � �L�$	 ���L�$��� 	 �(��� � �T� � ��� ���A����� � ���A���
� ��� 
 � � ����� � 	����

InputRomanGreek Spec Zapf

\75 = = ≠ ✝

\76 > > > ✞

\77 ? ? ? ✟

\78 \78 ∴78 ∴←↓ ✼✗✘

\79 \79 ∴79∴←↔ ✼✗✙

\80 \80 ∴80 ∴↓⊗ ✼✘✐

\81 \81 ∴81 ∴↓⊕ ✼✘✑

\82 \82 ∴82 ∴↓∅ ✼✘✒

\83 \83 ∴83 ∴↓◊ ✼✘✓

\84 \84 ∴84 ∴↓• ✼✘✔

\85 \85 ∴85 ∴↓→ ✼✘✕

\86 \86 ∴86 ∴↓↑ ✼✘✖

\87 \87 ∴87 ∴↓← ✼✘✗

\88 \88 ∴88 ∴↓↓ ✼✘✘

\89 \89 ∴89 ∴↓↔ ✼✘✙

\90 \90 ∴90 ∴↔⊗ ✼✙✐

\91 \91 ∴91 ∴↔⊕ ✼✙✑

\92 \92 ∴92∴↔∅ ✼✙✒

\93 \93 ∴93 ∴↔◊ ✼✙✓

\94 \94 ∴94 ∴↔• ✼✙✔

\95 \95 ∴95∴↔→ ✼✙✕

\96 \96 ∴96 ∴↔↑ ✼✙✖

\97 \97 ∴97∴↔← ✼✙✗

\98 \98 ∴98 ∴↔↓ ✼✙✘

\99 \99 ∴99∴↔↔ ✼✙✙

InputRomanGreek Spec Zapf

\100 @ ≅ ≅ ✠

\101 A Α ± ✡

\102 B Β | ✢

\103 C Χ ∃ ✣

\104 D ∆ ∀ ✤

\105 E Ε ! ✥

\106 F Φ # ✦

\107 G Γ > ✧

\108 �8 �8 �↓ �✘

\109 �9 �9 �↔ �✙

\110 H Η ? ★

\111 I Ι ∫ ✩

\112 J ϑ : ✪

\113 K Κ ; ✫

\114 L Λ < ✬

\115 M Μ [ ✭

\116 N Ν ] ✮

\117 O Ο ≥ ✯

\118 	8 	8 	↓ 	✘

\119 	9 	9 	↔ 	✙

\120 P Π { ✰

\121 Q Θ } ✱

\122 R Ρ √ ✲

\123 S Σ ♠ ✳

\124 T Τ ♥ ✴

InputRomanGreek Spec Zapf

\125 U Υ ♦ ✵

\126 V ς ♣ ✶

\127 W Ω ≤ ✷

\128 
8 
8 
↓ 
✘

\129 
9 
9 
↔ 
✙

\130 X Ξ × ✸

\131 Y Ψ % ✹

\132 Z Ζ ∞ ✺

\133 [ [ [ ✻

\134 \ ∴ ∴ ✼

\135 ] ] ] ✽

\136 ^ ⊥ ⊥ ✾

\137 _ _ _ ✿

\138 �8 �8 �↓ �✘

\139 �9 �9 �↔ �✙

\140 ‘   ❀

\141 a α ≈ ❁

\142 b β ≅ ❂

\143 c χ ⊥ ❃

\144 d δ ∂ ❄

\145 e ε ƒ ❅

\146 f φ ∩ ❆

\147 g γ ∪ ❇

\148 �8 �8 �↓ �✘

\149 �9 �9 �↔ �✙

�Ç9E\)? A;=/ÃbH�:GÆUÜ �-N):
�;:;>5AQ9a[)�`>Q<yO1AQO'>9�e=@AQ:{n ��NUx =G: � � �eN :5æ�?
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InputRomanGreek Spec Zapf

\150 h η ⊃ ❈

\151 i ι ⊇ ❉

\152 j ϕ ⊄ ❊

\153 k κ ⊂ ❋

\154 l λ ⊆ ●

\155 m µ ∈ ❍

\156 n ν ∉ ■

\157 o ο ∇ ❏

\158 
8 
8 
↓ 
✘

\159 
9 
9 
↔ 
✙

\160 p π ∧ ❐

\161 q θ ∨ ❑

\162 r ρ ⇔ ❒

\163 s σ ⇐ ▲

\164 t τ ⇑ ▼

\165 u υ ⇒ ◆

\166 v ϖ ⇓ ❖

\167 w ω & ◗

\168 �8 �8 �↓ �✘

\169 �9 �9 �↔ �✙

\170 x ξ ϖ ❘

\171 y ψ ∼ ❙

\172 z ζ ℵ ❚

\173 { { { ❛

\174 | | | ❜

InputRomanGreek Spec Zapf

\175 } } } ❝

\176 ~ ∼ ∼ ❞

\177 � � � �

\178 \178 ∴178∴⊕←↓✼✑✗✘

\179 \179 ∴179∴⊕←↔✼✑✗✙

\180 \180 ∴180∴⊕↓⊗✼✑✘✐

\181 \181 ∴181∴⊕↓⊕✼✑✘✑

\182 \182 ∴182∴⊕↓∅✼✑✘✒

\183 \183 ∴183∴⊕↓◊✼✑✘✓

\184 \184 ∴184∴⊕↓•✼✑✘✔

\185 \185 ∴185∴⊕↓→✼✑✘✕

\186 \186 ∴186∴⊕↓↑✼✑✘✖

\187 \187 ∴187∴⊕↓←✼✑✘✗

\188 \188 ∴188∴⊕↓↓✼✑✘✘

\189 \189 ∴189∴⊕↓↔✼✑✘✙

\190 \190 ∴190∴⊕↔⊗✼✑✙✐

\191 \191 ∴191∴⊕↔⊕✼✑✙✑

\192 \192 ∴192∴⊕↔∅✼✑✙✒

\193 \193 ∴193∴⊕↔◊✼✑✙✓

\194 \194 ∴194∴⊕↔•✼✑✙✔

\195 \195 ∴195∴⊕↔→✼✑✙✕

\196 \196 ∴196∴⊕↔↑✼✑✙✖

\197 \197 ∴197∴⊕↔←✼✑✙✗

\198 \198 ∴198∴⊕↔↓✼✑✙✘

\199 \199 ∴199∴⊕↔↔✼✑✙✙

InputRomanGreek Spec Zapf

\200 \200 ∴200∴∅⊗⊗✼✒✐✐

\201 \201 ∴201∴∅⊗⊕✼✒✐✑

\202 \202 ∴202∴∅⊗∅✼✒✐✒

\203 \203 ∴203∴∅⊗◊✼✒✐✓

\204 \204 ∴204∴∅⊗•✼✒✐✔

\205 \205 ∴205∴∅⊗→✼✒✐✕

\206 \206 ∴206∴∅⊗↑✼✒✐✖

\207 \207 ∴207∴∅⊗←✼✒✐✗

\208 \208 ∴208∴∅⊗↓✼✒✐✘

\209 \209 ∴209∴∅⊗↔✼✒✐✙

\210 \210 ∴210∴∅⊕⊗✼✒✑✐

\211 \211 ∴211∴∅⊕⊕✼✒✑✑

\212 \212 ∴212∴∅⊕∅✼✒✑✒

\213 \213 ∴213∴∅⊕◊✼✒✑✓

\214 \214 ∴214∴∅⊕•✼✒✑✔

\215 \215 ∴215∴∅⊕→✼✒✑✕

\216 \216 ∴216∴∅⊕↑✼✒✑✖

\217 \217 ∴217∴∅⊕←✼✒✑✗

\218 \218 ∴218∴∅⊕↓✼✒✑✘

\219 \219 ∴219∴∅⊕↔✼✒✑✙

\220 \220 ∴220∴∅∅⊗✼✒✒✐

\221 \221 ∴221∴∅∅⊕✼✒✒✑

\222 \222 ∴222∴∅∅∅✼✒✒✒

\223 \223 ∴223∴∅∅◊✼✒✒✓

\224 \224 ∴224∴∅∅•✼✒✒✔
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 � �L�$	 ���L�$��� 	 �(��� � �T� � ��� ���A����� � ���A���
� ��� 
 � � ����� � 	����

InputRomanGreek Spec Zapf

\225 \225 ∴225∴∅∅→✼✒✒✕

\226 \226 ∴226∴∅∅↑✼✒✒✖

\227 \227 ∴227∴∅∅←✼✒✒✗

\228 \228 ∴228∴∅∅↓✼✒✒✘

\229 \229 ∴229∴∅∅↔✼✒✒✙

\230 \230 ∴230∴∅◊⊗✼✒✓✐

\231 \231 ∴231∴∅◊⊕✼✒✓✑

\232 \232 ∴232∴∅◊∅✼✒✓✒

\233 \233 ∴233∴∅◊◊✼✒✓✓

\234 \234 ∴234∴∅◊•✼✒✓✔

\235 \235 ∴235∴∅◊→✼✒✓✕

\236 \236 ∴236∴∅◊↑✼✒✓✖

\237 \237 ∴237∴∅◊←✼✒✓✗

\238 \238 ∴238∴∅◊↓✼✒✓✘

\239 \239 ∴239∴∅◊↔✼✒✓✙

\240 \240 ∴240∴∅•⊗✼✒✔✐

\241 ¡ ϒ ϒ ❡

\242 ¢ ′ ′ ❢

\243 £ ≤ ≤ ❣

\244 ⁄ ⁄ ⁄ ❤

\245 ¥ ∞ ∞ ❥

\246 ƒ ƒ ƒ ❦

\247 § ♣ ♣ ❧

\248 �8 �8 �↓ �✘

\249 �9 �9 �↔ �✙

InputRomanGreek Spec Zapf

\250 ¤ ♦ ♦ ♣

\251 ' ♥ ♥ ♦

\252 “ ♠ ♠ ♥

\253 « ↔ ↔ ♠

\254 ‹ ← ← ①

\255 › ↑ ↑ ②

\256 fi → → ③

\257 fl ↓ ↓ ④

\258 �8 �8 �↓ �✘

\259 �9 �9 �↔ �✙

\260 à ° ° ⑤

\261 – ± ± ⑥

\262 † ″ ″ ⑦

\263 ‡ ≥ ≥ ⑧

\264 · × × ⑨

\265 À ∝ ∝ ⑩

\266 ¶ ∂ ∂ ❶

\267 • • • ❷

\268 �8 �8 �↓ �✘

\269 �9 �9 �↔ �✙

\270 ‚ ÷ ÷ ❸

\271 „ ≠ ≠ ❹

\272 ” ≡ ≡ ❺

\273 » ≈ ≈ ❻

\274 … … … ❼

InputRomanGreek Spec Zapf

\275 ‰   ❽

\276 â   ❾

\277 ¿ ↵ ↵ ❿

\278 �8 �8 �↓ �✘

\279 �9 �9 �↔ �✙

\280 �80 �80 �↓⊗ �✘✐

\281 �81 �81 �↓⊕ �✘✑

\282 �82 �82 �↓∅ �✘✒

\283 �83 �83 �↓◊ �✘✓

\284 �84 �84 �↓• �✘✔

\285 �85 �85 �↓→ �✘✕

\286 �86 �86 �↓↑ �✘✖

\287 �87 �87 �↓← �✘✗

\288 �88 �88 �↓↓ �✘✘

\289 �89 �89 �↓↔ �✘✙

\290 �90 �90 �↔⊗ �✙✐

\291 �91 �91 �↔⊕ �✙✑

\292 �92 �92 �↔∅ �✙✒

\293 �93 �93 �↔◊ �✙✓

\294 �94 �94 �↔• �✙✔

\295 �95 �95 �↔→ �✙✕

\296 �96 �96 �↔↑ �✙✖

\297 �97 �97 �↔← �✙✗

\298 �98 �98 �↔↓ �✙✘

\299 �99 �99 �↔↔ �✙✙

�Ç9E\)?BA;=/ÃbH�:5æBÜ � N):��;:;>5AQ9E[)�D>�< O1AQO'>9�e=@AQ:`n ��N3xB=G:`Æ'Æ � �eN�Æ�?�?
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\300 Â ℵ ℵ ➀

\301 ` ℑ ℑ ➁

\302 ´ ℜ ℜ ➂

\303 ˆ ℘ ℘ ➃

\304 ˜ ⊗ ⊗ ➄

\305 ¯ ⊕ ⊕ ➅

\306 ˘ ∅ ∅ ➆

\307 ˙ ∩ ∩ ➇

\308 �8 �8 �↓ �✘

\309 �9 �9 �↔ �✙

\310 ¨ ∪ ∪ ➈

\311 ä ⊃ ⊃ ➉

\312 ˚ ⊇ ⊇ ➊

\313 ¸ ⊄ ⊄ ➋

\314 Ä ⊂ ⊂ ➌

\315 ˝ ⊆ ⊆ ➍

\316 ˛ ∈ ∈ ➎

\317 ˇ ∉ ∉ ➏

\318 �8 �8 �↓ �✘

\319 �9 �9 �↔ �✙

\320 — ∠ ∠ ➐

\321 ç ∇ ∇ ➑

\322 Ç   ➒

\323 é   ➓

\324 É   ➔
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\325 è ∏ ∏ →

\326 È √ √ ↔

\327 ê ⋅ ⋅ ↕

\328 �8 �8 �↓ �✘

\329 �9 �9 �↔ �✙

\330 Ê ¬ ¬ ➘

\331 ë ∧ ∧ ➙

\332 Ë ∨ ∨ ➚

\333 î ⇔ ⇔ ➛

\334 Î ⇐ ⇐ ➜

\335 ï ⇑ ⇑ ➝

\336 Ï ⇒ ⇒ ➞

\337 ñ ⇓ ⇓ ➟

\338 �8 �8 �↓ �✘

\339 �9 �9 �↔ �✙

\340 Ñ ◊ ◊ ➠

\341 Æ 〈 〈 ➡

\342 ô   ➢

\343 ª   ➣

\344 Ô   ➤

\345 ö ∑ ∑ ➥

\346 Ö   ➦

\347 û   ➧

\348 �8 �8 �↓ �✘

\349 �9 �9 �↔ �✙
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\350 Ł   ➨

\351 Ø   ➩

\352 Œ   ➪

\353 º   ➫

\354 Û   ➬

\355 ü   ➭

\356 Ü   ➮

\357 å   ➯

\358 �8 �8 �↓ �✘

\359 �9 �9 �↔ �✙

\360 ð ð ð ð

\361 æ 〉 〉 ➱

\362 Å ∫ ∫ ➲

\363 ÿ ⌠ ⌠ ➳

\364 Ÿ   ➴

\365 ı ⌡ ⌡ ➵

\366 á   ➶

\367 Á   ➷

\368 �8 �8 �↓ �✘

\369 �9 �9 �↔ �✙

\370 ł   ➸

\371 ø   ➹

\372 œ   ➺

\373 ß   ➻

\374 ù   ➼
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\375 Ù   ➽

\376 þ   ➾

\377 ÿ ÿ ÿ ÿ

\378 \378 ∴378∴◊←↓✼✓✗✘

\379 \379 ∴379∴◊←↔✼✓✗✙

\380 \380 ∴380∴◊↓⊗✼✓✘✐

\381 \381 ∴381∴◊↓⊕✼✓✘✑

\382 \382 ∴382∴◊↓∅✼✓✘✒

\383 \383 ∴383∴◊↓◊ ✼✓✘✓

\384 \384 ∴384∴◊↓• ✼✓✘✔

\385 \385 ∴385∴◊↓→✼✓✘✕

\386 \386 ∴386∴◊↓↑ ✼✓✘✖

\387 \387 ∴387∴◊↓←✼✓✘✗

\388 \388 ∴388∴◊↓↓ ✼✓✘✘

\389 \389 ∴389∴◊↓↔✼✓✘✙

\390 \390 ∴390∴◊↔⊗✼✓✙✐

\391 \391 ∴391∴◊↔⊕✼✓✙✑

\392 \392 ∴392∴◊↔∅✼✓✙✒

\393 \393 ∴393∴◊↔◊✼✓✙✓

\394 \394 ∴394∴◊↔•✼✓✙✔

\395 \395 ∴395∴◊↔→✼✓✙✕

\396 \396 ∴396∴◊↔↑✼✓✙✖

\397 \397 ∴397∴◊↔←✼✓✙✗

\398 \398 ∴398∴◊↔↓✼✓✙✘

\399 \399 ∴399∴◊↔↔✼✓✙✙
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\400  0  0  ⊗  ✐

\401  1  1  ⊕  ✑

\402  2  2  ∅  ✒

\403  3  3  ◊  ✓

\404  4  4  •  ✔

\405  5  5  →  ✕

\406  6  6  ↑  ✖

\407  7  7  ←  ✗

\408  8  8  ↓  ✘

\409  9  9  ↔  ✙

\410 !0 !0 !⊗ ✁✐

\411 !1 !1 !⊕ ✁✑

\412 !2 !2 !∅ ✁✒

\413 !3 !3 !◊ ✁✓

\414 !4 !4 !• ✁✔

\415 !5 !5 !→ ✁✕

\416 !6 !6 !↑ ✁✖

\417 !7 !7 !← ✁✗

\418 !8 !8 !↓ ✁✘

\419 !9 !9 !↔ ✁✙

\420 "0 ∀0 ∀⊗ ✂✐

\421 "1 ∀1 ∀⊕ ✂✑

\422 "2 ∀2 ∀∅ ✂✒

\423 "3 ∀3 ∀◊ ✂✓

\424 "4 ∀4 ∀• ✂✔
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\425 "5 ∀5 ∀→ ✂✕

\426 "6 ∀6 ∀↑ ✂✖

\427 "7 ∀7 ∀← ✂✗

\428 "8 ∀8 ∀↓ ✂✘

\429 "9 ∀9 ∀↔ ✂✙

\430 #0 #0 #⊗ ✃✐

\431 #1 #1 #⊕ ✃✑

\432 #2 #2 #∅ ✃✒

\433 #3 #3 #◊ ✃✓

\434 #4 #4 #• ✃✔

\435 #5 #5 #→ ✃✕

\436 #6 #6 #↑ ✃✖

\437 #7 #7 #← ✃✗

\438 #8 #8 #↓ ✃✘

\439 #9 #9 #↔ ✃✙

\440 $0 ∃0 ∃⊗ ✄✐

\441 $1 ∃1 ∃⊕ ✄✑

\442 $2 ∃2 ∃∅ ✄✒

\443 $3 ∃3 ∃◊ ✄✓

\444 $4 ∃4 ∃• ✄✔

\445 $5 ∃5 ∃→ ✄✕

\446 $6 ∃6 ∃↑ ✄✖

\447 $7 ∃7 ∃← ✄✗

\448 $8 ∃8 ∃↓ ✄✘

\449 $9 ∃9 ∃↔ ✄✙
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HBOOK: Simple Gaussian Histogram

File: /build/buildd/mn-fit-5.06/Linux/test_data/hbook4_test.his
ID IDB Symb Date/Time Area Mean R.M.S.

      1    0    1 050623/0900   951.0 -1.0463E-02  0.9237

Mn_Fit 23-JUN-2005 09:00
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MINUIT Likelihood Fit to Plot 1&0
HBOOK: Simple Gaussian Histogram
File: /build/buildd/mn-fit-5.06/Linux/test_data/hbook4_test.his 23-JUN-2005 09:00
Plot Area Total/Fit    951.00 / 951.00
Func Area Total/Fit    950.90 / 950.90

Fit Status  3
E.D.M. 1.777E-07

Likelihood =    45.2
χ2=    44.1 for  40 -  3 d.o.f., C.L.= 19.7%
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA   1023.2 ±   35.56 -   0.000 +   0.000
MEAN -1.50003E-02 ±  4.2962E-02 -   0.000 +   0.000
SIGMA   1.1062 ±  4.5725E-02 -   0.000 +   0.000

�Ç9E\)?BA;= �bH ÆUÜ6_�=G]sNSÆ � ( 9a]f[yCE=�À�O'? :;:Q9aO��P�Ç91�@H



Æ'Æ'ç ������	�� ��
 � �a� ��� �!
 � 	 ���L����� 	 �

�°��� ������� �c� 	�

���7� �
����� �b��� ��� ��� 

�	� ��
U�
���L���L� ��
4�*�?
�� ��� � �����
�C�?�?� �

� � � � �ÈX 2 �F2 � �32�$����&�
�)² (%©U¢·$ ¶ ½+� µ1µ3(G$)©´³�¹%­ � µ §1$B¢5& ®1®
� ¢ � ² ,i© ² µ � & � ¯~µ)$)¹
� � � � �ÈX��! " " � " � " " � " � " " � " � " " � " � " $#
� � � � �ÈX���%'& ( � �*)�+-,/.0& � �21 � ���2.0&43 �5+	&768,49:+-1��V<
� � � � �ÈX���)�+-,/.0& � �21 � ��� .0& .bA�� �!&HG=.0X �!&RQ��BX � �!D k���% % ���e[ >���� ��� >��F&HGe6 �E+g.\A	.:@ ���2.0& �
� � � � ����� A-.F1 � �R+ �-<��7.F6 � �F&4@L1 �!& � �!D � �M@ ��� �26_1b+�.0& � �
. �i.06_1�@H1 �!& �Z+E1 �	� �-.=<
� � � � �����! " " � " � " " � " � " " � " � " " � " � " $#
� � � � �����
� � � � �����?>L+
��+-1P1b.01 ��.0&��e9
�Y& � �J. �!� �0&HGUG=.e&H. � G	� �J@ � �0O �!D_+ �E+�@_.	�!& � �
� � � � ��� . 2
 +2�� � 132�� � �����
� � � � ��� . 2
 .�� �
� 1F2�� � �����
� � � � ���
� � � � ���
� � � � �����32
 #"�� �%$'& �#(!) *D��*'+  F2A.  � �  �'+ � !�� � % �  E2 .! ��� 03.-,
. �0/21%354%6 ��7�
98!:<;=7?>A@ 6 /5B<C @ED%F /2G � @ BH4 
9I 35J @0K 354!L%M @ JHC%1NJ 
9O�P J P!@ 6�D /!/ � � 
 JHCH1=J?Q 6 391
R�S0T . � 3 �0C > .HU ��� U 7V@ R�S!T . @ 354WB<C=B</ F!X
� C P!O 354%6 6 3!1NJH/96 FHP BY1 I!F /=BZL�4�35J [
� 3 �!C >A@ 6 /5B<C @ED%F /2G � @ BH4]\ I 35J @9K 3^4�L%M @ J%C21=JH\ O!P J P%@ 6!D /0/ ��_H\EJ%C215J?Q 6 301
��7 \ 8!: �?> S JH/9J P ��/ I `�a�b �!/0J'1 62P �%C D C�C94 F C P!O 354
� � � � ���
� � � � ���
� � � � ���dc'eHf � �]gih
� � � � ���jf'k2l<) �2gmhn,po
� � � � ���q"%r�� 
 � �Hgmh
� � � � ��� �YsHt'u �Hgmhn,po
� � � � �����
� � � � ���wv�x2u
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
|{ x]}<s�~#�%u
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 � �mv]�%�'x��],
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 
 �mv]�%�'x��#h
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 ���isHt<�������
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 
dv2�%�<x�h �
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 u �m�]"!���
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 u �m�]"!��}]t�s0�#x�o
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 ��x<s { x2t�r]}'}
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 v 
%���'�
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 ��% �aT=+��I@ �5. � �IX ���!D��/O �E+l@ �01 � ��� .0&
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 ���M& � OUG01 �0X �!D_+BA:1 �0,4+�.0& �!D_+�9
. � �J.0, �0&HG �d+2A �
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 �c; � � �V9:+ �_@W+E1M@ �CQ8+C<
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
�� (!&2��hn��,�,
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
�� l�kH$<��)�e%f�e �]� lm(!�2�<)�e �'�
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
�� k]�]� � ��e%)')�e%$�f'k'�]�
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
|��� k]�'� � ��k2t2�i��u't�sHt 
��' i��u#v �¢¡£¡¤¡¥¡¤¡ �#h0,',]o
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
|� *2c]k � ��¡¥¡£,��¦�§¡£¡ �#h0,',]�
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
�¨ *2c]k � ��¡¥¡£,��¦�§¡£¡ �#h0,',]�
� �zy � � � �
� �$
 "���
 �*��� ��
�	2� ��" � 
 )�*�(�©2��,��ª�



���������	��

��� ����� �����������������! "�$#!��% �'&)(�*�� ��� * �+%�� *�� ��� � ��,-% *.& �)�0/+���1� * 23254

687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 x�  { v%x2u
SUT VWSUX����
SUT VWSUX����?>L+
�B6 @ �!DW+ �
.	�5.06_1 �E<
	 �E+E1cN �01 ���R9 �d+ �J. � �J.01�+�GV+2A
�06 � � �PO0,/9
.	� �:.	�5.06_1-<
SUT VWSUX����
SUT VWSUX�� { x3Yd"<v[Z%�<�Yr<��¡¥�
.3\^]F_ : U K�` ` QbaFaFacaFa
SUT VWSUX��wv�x2u
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 "%r<�2r%~�tp}]t�s9�ix��Y�'s�"0�
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 "%r<�2r%~�tedYx<s { xHt �#�]s�"!�
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 "%r<�2r%~�t§�'s���x<��o
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 "%r<�2r%~�t�v]"2s]�]xp�2t�x'x� 
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 "%r<�2r%~�t�vcZ%�<�Yr'��t�x {
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 x�  { v%x2u
SUT VWSUX����
SUT VWSUX����?>L+
� �0&^.0NF+-1 �	� � 6 �E+-1 �������d+BA-.01 �	� � �!D_+�@ �5. � �-<
SUT VWSUX�����% �aT=+ � � � 9 ��� 9 �5Q Q8+-1 �0&LGe6��C+ �4& ���P+ AE.0& �J<
SUT VWSUX����
SUT VWSUX�� *%�')�)i(0) � � �#*%�]lgf��<s�~mv'v]�Hs� �*��%�% #s]�ih �kj3YYr� Yx% <u#�Hs'�-��s�"0���]t<r%~]  { f
SUT VWSUX��wv�x2u�u#�!u��2x�YYr�v]��uY�Hr� �¡¥¡¥,��ªo�¡£¡ml#h0,','�
SUT VWSUX����
SUT VWSUX�����( �Y1 � �B, �aTF+ �!D_+�9 �01�+�@ �5. � �-<4[�DW+-& +�G	��� �!D_+-, �J.�QR+
� �!D_+-,
SUT VWSUX���� +���� � ���`O � � � X �0& � �0&LG�3�& �	� � Oon ��)	n�
|� <
SUT VWSUX����
SUT VWSUX��pYY�]r2u �

SUT VWSUX����
SUT VWSUX�����k �i.	�E+�G � �R+ � � Q �	�!&
SUT VWSUX����
SUT VWSUX�� *%�') � l<k2$§)�eHf�eH&
SUT VWSUX�� *%�') � l<k2$�li(��2�')�eH&
SUT VWSUX����
SUT VWSUX�����
�GVG �F& �!& �C+-1 � �J. �!D � �M@ �5. �J< � �!&HG=.FX", �01 Q �!& � �F1b+	,4+ �	�:6_1b+
G
SUT VWSUX���� A:1b.0, �!D_+�@_. � � ��� .0& .\A �!D_+ � �0&HG O4, �01 Q �!& �E<
SUT VWSUX����
SUT VWSUX��wv�x2u
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 jiqiv]�%�'x�o
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 Zrqiv]�%�'xp�
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 jiq%�msHt'��h!,
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 Zrq%�msHt'��h0o
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 v[Z%� h
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 dYsHuY"[d��]o'�
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 "%r<�2r%~�t�vcZ%�<�Yr'�Z�msH�<x% <u�s
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 x�  { v%x2u
SUT VWSUX��pYY�]r2u�+� �r�"2�2x<s%tts2gih
SUT VWSUX����
SUT VWSUX����?>L+
�B, �01 Q �!& ��9 � �-T �J. GV+2A
�06 � �
SUT VWSUX����
SUT VWSUX��wv�x2u
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 jiqiv]�%�'xp,
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 Zrqiv]�%�'xp,



232�� &)��� �+� �)��� ���A
P� /�� � ��� & 
 ��� � *

687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 jiq%�msHt'��,
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 Zrq%�msHt'��,
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 v[Z%� lYh0o
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 dYsHuY"[d�,
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 "%r<�2r%~�t�vcZ%�<�Yr'�§"<v[Z%����r<�
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
�¨§� k]�'� � f¦&H~2�<�Yx2t�r]}p���<x% <uiv-fAl#h ��sp¡¤¡£¡¤¡ lYh!,',2o
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 x�  { v%x2u
SUT VWSUX����
SUT VWSUX��jf � s
SUT VWSUX��wv�x2uj"Hr'�]r�~�tjv[Z%����r<� �

SUT VWSUX�� e��'��+��i��}'}	��h
�ks2� � �MN0+E1 � �0O @ �i. ���e.0& �UG	� 
?+-1�+-& � �
� �	�d+
SUT VWSUX��wv�x2u�vcZ���,
SUT VWSUX��wv�x2u d#s%u#"^d��]o'� �lk 1b. � �P#ZD � ���-D �!&RQ
SUT VWSUX��wv�x2uj"Hr'�]r�~�tjv[Z%����r<� �

SUT VWSUX��jf � �]gmh
SUT VWSUX��wv�x2uj"Hr'�]r�~�tjv[Z%����r<��h
SUT VWSUX��dr���x �]gih o<��,
SUT VWSUX����
SUT VWSUX�����f �5. �����
SUT VWSUX����/[ ���ET ���P6�� � .F&��!DW+�9�. � �J.0, �0&HG �d+2A �B.F&��!DW+�.06 � � � GV+
SUT VWSUX���� �0&HGU.0& �!D_+ �!& � �2GV+g.0& �!D_+ �d+2A � � � XB+ � �
SUT VWSUX�����f �5. ����� ;��
SUT VWSUX����?>L+ @ �01 � �Z+ ���]AP1\.0, �!D_+�. �!DW+-1�@ �i. � � � �ED �0&RQ8+ � � � O � �V9:+ �
SUT VWSUX�����f �5. �����
SUT VWSUX�����
�GVG �F& � � � � � �R9
+ �5<
SUT VWSUX�����f �5. ����� ;
SUT VWSUX�����
�GVG �!DW+ � � � �5+ �J. �!D_+�9
. � �J.0, .\A �!D_+�@ �i. � � 1b+
G06 �:+ �!D_+ ��� �-T � ��� + �
SUT VWSUX����
SUT VWSUX��wv�x2u Y#�2r2ups
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 )#(%c��§��eH)])�e�$�e��<)�eH&
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 )#(%c���k �'� (0&�*�e �'��� � � )j(0&�*�(0�<�§eH&
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 )#(%c�� � � � )�e��<)�eH&
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
�¨ *2c]k � � l],�� s
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 *2c]k � ����e%)')�e%$�e%&
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 *2c]k � � � ¡ l2,�� �
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
|� )i(�c���¡¥¡£¡¥,��5hFs�,��¦�
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
�¨§� (0$�,ts],],
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 �]&]��*H�')
SUT VWSUX�� *%�')
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 f � ��gdh
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 ��% �aT=+ �!DW+�@ �i. � �P, �	� �d+-1 �0&HG �:+E& �21�+ � �

687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
|�p� *�(%©H�dh!,
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
�¨�� *�(%©H�§����s
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
|�p� $�k2l<�§����s
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 Z��]s��Yx'�"f�Z��]s���x<� f�¡
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 f � e%)��
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 Z��]s�� fª$�r2t<x ���<x% �u#v-fPlYh ����¡
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 YY�]rHups2gmh
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 v2"2s]�]x��YrHu§r% 



���������	��

��� ����� �����������������! "�$#!��% �'&)(�*�� ��� * �+%�� *�� ��� � ��,-% *.& �)�0/+���1� * 232��

687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 j�v2"2s'�2x�¡ l2,�� o
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 j�uY�'"!��¡¤¡¥¡¥,��=hcs�,��ª�
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 Z§uY�'"!��¡¤¡¥¡¥,��=hcs�,��ª�
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDAR 
 �]&]��*H�')
SUT VWSUX���l'�]�'l<k �
SUT VWSUX����
SUT VWSUX�����
�GVG �E.0,4+	TF+EO � �F&HG �
.0,�,4+-& � �-<
SUT VWSUX�������+-O � �0&HG k*.0,�,4+-& � � �01�+ � � �E. �
� � �Z+
GUX � �!Dg@ �5. � � � �-. O=.06 D �0N0+ �J. � ���01 �
SUT VWSUX���� � &L+-X �E+ �]AE.01�+ � �-Dg@ �5. �J< 	 �E+ �E, A-.F1 �-.0,4+�.\A �!D_+-, �0&HG @ �5. �
SUT VWSUX���� �
.0#b.01bG	�!& � �Z+ � A-.F1	. �!D_+E1 �E< �I. �Z+ �!D � � � AcO=.06 �Y& �
�`6WGR+ �!DW+�@_. � ����� .0& .0&
SUT VWSUX���� �!D_+ � �F,/+ �
�!&L+ � � �!D_+ �Z+ � � � �!D_+ �Z+ � �B,�6�� �M9:+ �Y& � �!&RQ �5+��E6]. �Z+ �
SUT VWSUX����
SUT VWSUX�� �'� ¨ �p&'� �
� 7�� �:9<;>=@?
	��'LKH�OMI�J�
-LKH�? D 
 �'� f^*����H Ys'�ih ��s�"0���]t<r%~]  { f�����sjh����¦��,��ª�§¡¥¡¤¡ l �
SUT VWSUX�� { x3Y�t h-¡ o<,',
� [ ` _5aca�QbaFaFa
SUT VWSUX�� { x3Y�t���¡ t h�l��',
� ` ` ��` a�QbaFaFa
SUT VWSUX�� �'� ¨
� 7�� �:9<;>=@?���;�	��^O��MD[BML�� X 
 s &'� � l]�2o f^*����H Ys'� f ���ª��t h-,��ª��¡¤¡ YY�rl ���
� 7�� �:9<;>=@?
�5O@L L BQJ��eOMD R 
 &'� � hn��s�"0���]t<r%~]  {
9<;>=@?�J-?! =kBMI�
-?"	oOQDAR 
 ���¦��t��p,��¦�§¡£¡ Y#��¡ �

� 7�� �:9<;>=@?
�5O@L L BQJ��eOMD R 
 �'&2�
SUT VWSUX����
SUT VWSUX�����
�GVG � �:.0,�,/+E& � �0&HG �0& �01P1b.0X @_.	�!& ���!&RQ �J. �!D_+ � �5QF& �	�
SUT VWSUX����
SUT VWSUX��dc'e%$'$ �2gmhZ&]� �
9<;>=@?#�^?%$�� 
 *����H #s]�
9<;>=@?�J-?! =kBMI�
-?"	oOQDAR 
 ,��&���',],�,��ª�§¡ tiY#�rl!�§�
SUT VWSUX��j�]&]�
SUT VWSUX����
SUT VWSUX����]l�k � kHl'l�e �
9<;>=@?�J-?! =kBMI�
-?"	oOQDAR 
 lYh-��� f �
X('*),+ �.-)OM; J/� � 9 ;>=M?�$102� 
 h�3 �'�],
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102� 
 h��&��h �',
SUT VWSUX��j�]&]�
SUT VWSUX����
SUT VWSUX��
SUT VWSUX��
SUT VWSUX����`% �aTF+ �4D �01bG �:.:@HOc3 �d+
SUT VWSUX��dx�j<x�"76�$<& � (0) * ¨ *]+FdYx'�FYY+ { x0�irFd#sHt { ,'�
� C P!O 354%6VG9/=B�B P 4 O 1 I!F /5BVL�4�3=J [ `
8 3:9!C >A@:; /5B<C @ED%F /2G�< @ BH4]\ I 35J @9K 3^4�L%M @:; C�9 b2@0O C=B'/ ;HP9F%O Q B24 I
SUT VWSUX����
SUT VWSUX�����% � �C1\. �J.e, �aT=+ �gf�. � � �
�E1 �h@ �BD �F1\G �:.:@HO
SUT VWSUX����
SUT VWSUX��q�9 >=H~i��t<xjh�f�������x { x!�#r%  v0u't�sHu#�%r% � '~H���YxHt+f
SUT VWSUX��wv�x2u d#s%t {�{ x!�ir],'��� Y v �K>L+ � �!D_+ID �01\G �
.:@HOc3 �5+E& �0,4+
SUT VWSUX��pdYsHt { "HrFYCZ Y�rYv!u �i% �0TF+ ��f�. � � � �E1 �j@ �BD �01bG �
.:@LO



2���� &)��� �+� �)��� ���A
P� /�� � ��� & 
 ��� � *

����� _ 7 \ 8 ;NK�> 8 3 9!C @:; /5B<C @ED%F /2G�< @ BH4]\ I 35J @0K 354!L%M @�; C�9 b]@9O C5B</[a � Q b 1��<3 9 9 D C�/	�HC F � F 3=J�JHCE4

�� . S�R >�8HP9F%O G9/ b�X JH/WL�4�3=J [ �
� 8 3:9!C >�@:; /=B'C @ED%F /HG�< @ B242\ I 3 J @0K 3 4!L%M @ ; C 9 b]@9O C B</ca � Q b 1
R /H1NJ'1�G F 3 b JV1EC�9!C2GNJ%C O

���� 7�� >�� C��<3!G9C R /H1NJ'1�G F 3 b J \2G P 923 4%6 I%P GNJ%/ F a�Q��Faca���3 9 9 D CWL<19C O
7 /E42CZ19C�9!C2G=JHC O
SUT VWSUX��q"H�]rYv�x �lk �5. �E+ �!D_+ID �01\G �
.:@HOc3 �5+
� 4 O / I _ P G F / O C=B'/ ;2P0F%O Q B24 I���� 4�35J ` [ ` Q � M<3=J'354%6
SUT VWSUX��
SUT VWSUX��
� 4 O / I _ P G F / O C=B'/Fa � Q BH4 I���� 4�3=J ` [�[YQ � M'3=J<354%6



���������	��

��� ����� �����������������! "�$#!��% �'&)(�*�� ��� * �+%�� *�� ��� � ��,-% *.& �)�0/+���1� * 2����

Gaussian Signal + Exponential Background

0

250

500

Arbitrary Units

Signal + Background

0 1 2 3 4
0

100

200

300

0 1 2 3 4 5

0

250

N
um

be
r 

of
 E

ve
nt

s

Signal

Background

0

100

200

M
ore E

vents

0 1 2 3 4

0

250

y 
la

be
l

Signal

�������
	���
�� ����������� � �������������! "�$#%����&'�)(��*	+�-,�.�/*01�! 2/��*	���/*0"34�������"	+/5,� "6'78�� 9��/��



2��32 &)��� �+� �)��� ���A
P� /�� � ��� & 
 ��� � *

����� ���	��
���
��������	���	��������� ��
"!$#%�&�('*)&�+���&�-,/.�01� 2*���3�(
4,"���5�6�

SUT VWSUX��dx�j<x�" { x!�#r',]o
� C P!O 354%6VG9/=B�B P 4 O 1 I!F /5BVL�4�3=J [�[
8 3:9!C >�O C=B'/Fa0_?Q BH4 I
SUT VWSUX��87:9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9=<
SUT VWSUX��875>@? A	B:C+D-EGF%HI?KJGCMLONPCMBMHI?RQ�STE�?3UVFRWXEGL"Y3Z
SUT VWSUX��875[\E�]^H_NI?a`bJcUVL:deNPfXE5gaSTHhC:J	hi`IB:LjE&fkC\gaSTHhClCMB:?1]mHOd�Nh?mn CMUogaSpE
SUT VWSUX��87:9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9=<
SUT VWSUX��87
SUT VWSUX��
SUT VWSUX��
SUT VWSUX���}'x2u#"^d 6%$'& � (!) * ¨ *'+Hu<xYv0u { sHu�s'+cd'�Yr]rH�<o u�x�v!u�� dm�'v§h!,
. 90/21%354%6�_ 7 \ 8!:<;=7?>A@:; /5B<C @ED%F /2G�< @ BH4]\ I 35J @0K 354!L%M @ JHC%1NJ2\ O�P J P!@:;�D /!/ <�_2\NJHCH1=J?Q ; 391
R�S0T . 8 3 90C > .HU^_F_HU 7V@ R�S!T . @ 354WB<C=B</ F!X
� C P!O 354%6 ; 3!1NJH/96 FHP BY1 I!F /=BZL�4�35J [
8 3:9!C >A@:; /5B<C @ED%F /2G�< @ BH4]\ I 35J @9K 3^4�L%M @ J%C21=JH\ O!P J P%@�;!D /0/ <�_H\EJ%C215J?Q ; 301
_ 7 \ 8!: 8 > S JH/9J P 9�/ I [ b 9!/0J'1 ;2P �%C D C�C94 F C P!O 354
SUT VWSUX��wv�x2u { �!t� �uH~ Y#�2x
SUT VWSUX���}'x2u#"^d 6%$'& � (!) * ¨ *'+Hu<xYv0u { sHu�s'+cd'�Yr]rH�<o u�x�v!u�� dm�'ves#h
. 90/21%354%6�_ 7 \ 8!:<;=7?>A@:; /5B<C @ED%F /2G�< @ BH4]\ I 35J @0K 354!L%M @ JHC%1NJ2\ O�P J P!@:;�D /!/ <�_2\NJHCH1=J?Q ; 391
R�S0T . 8 3 90C > .HU^_F_HU 7V@ R�S!T . @ 354WB<C=B</ F!X
� C P!O 354%6 ; 3!1NJH/96 FHP BY1 I!F /=BZL�4�35J [
8 3:9!C >A@:; /5B<C @ED%F /2G�< @ BH4]\ I 35J @9K 3^4�L%M @ J%C21=JH\ O!P J P%@�;!D /0/ <�_H\EJ%C215J?Q ; 301
_2\[\ �<; � > . F C P J'354%6 8!: U!Urq O 3 F CHGNJH/ F�X >|@�@ R�S0T . @97 
 � R K �
8!: U�Urq O 3 F C2GNJH/ F!X 19C0J JH/ >�@�@ _ 7 \ 8!:�;572@97 
 � R K �
_ 7 \ 8!: 8 > S JH/9J P 9�/ I [ b 9!/0J'1 ;2P �%C D C�C94 F C P!O 354
SUT VWSUX��
SUT VWSUX��
SUT VWSUX��wv�x2u
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts { x]}<s�~#�%u
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts�7�uv?wSyxz]PB|{hE}gaS~HPC	Bl`_NI?a`bJXxIFRW�HhS
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts$d�x<s { x2t���t#�%x]}
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts�7��\JkEGL�CMBMCMSTE
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts�uY��u��]x�~ v�x2t f �i��}'}<xHt�x� �u q�s5Z#v�r]}jv^d�r5q#�0 ���� l%�§f��]rHuiv-f
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts�7_��B|?(`PHI��J �o�P�_�+B:C:���PZ �PfkF8J�gKNPfeB:?1]
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts�q#�0  { ���dh�� sjh�� s
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARtsAx�  { v%x2u
SUT VWSUX��q"%r3Yqh!,�h0,]gih
8!: U�Urq O 3 F C2GNJH/ F!X 19C0J JH/ >�@�@ _ 7 \ 8!:�;57
����� T�S � 7<;=7�� 354 8 � ;=7�> S 9 F C P0O!X C0M<3!1=J<354%6 ; 3!1NJH/06 FHP B F C b 9 P G9C O�> ; �F` [ a
SUT VWSUX��wv2"2s'�2x�h!,2g<,jh0,]g��rs��¦,
SUT VWSUX��jt<x%�m�9 qh!,2gmhph��],�h0,�h�hFsts
� P M<3!1 ��3:9 9 ;2P �HC [ a D 354<1 � L<1�354%6 D 354<1 [ AI� ` a
] P M<3!1 ��3:9 9 ;2P �HC � D 354<1 � L<1�354%6 D 354<1 [ AI� [G�
SUT VWSUX��jt<x%�m�9 qh!,2g���h��],�h0,�h�hFsts
� P M<3!1 ��3:9 9 ;2P �HC [ a D 354<1 � L<1�354%6 D 354<1 [ AI� ` a
] P M<3!1 ��3:9 9 ;2P �HC � D 354<1 � L<1�354%6 D 354<1 [ AI� [G�
SUT VWSUX��87



����� ���	��

��� � �)� /!/!��% ���1��� &)(�* ��/ � � *k�+�'&)( � �1����� �  � * ������% & 
 * 2����

SUT VWSUX��wv�x2utj§�<xHt�rpr2}'} 7��wUVLc?$H 
�C:�tE�SyB|?(EGJ�NhC��0¡ ��NI?a`bx9¡ �
SUT VWSUX��wv�x2urZ��<xHt�rpr2}'}
SUT VWSUX��jf � eH) h0,]gih 7
	vSTHhCvN J�N�C�N^WGSpE
SUT VWSUX�� � �<��ejh0,��',��], 7~[\E�]^H gaSTHhC
SUT VWSUX��wvE~�t<}<+�"�hph!,2g���oCs�oks 7 n5EoWGB:?w?(E�`�{hEGLXJXBlHI?$N J�N_f&HISTHIUtL�JcUtL|deNPfXE5g(S~HhC
S M'3!1 �HC F J<30G9C21 > M�[ � M ` � X [ � X%`
��� [ �
�%` > ` � ` [ [ �
SUT VWSUX��87
SUT VWSUX��87�	vSTHhC C:�tE n�CMUogaSpE-`IB:LjE&fkCMSyx_NIJ�NbC�N1WGSpE
SUT VWSUX��87
SUT VWSUX��wv�x2u� �uH~ YY�]x�YY�]r2upsYh j ��s%t h
Z ��s%t�� �iq�x��%�3d�u { � { q�x��%�3d�u
SUT VWSUX��wv�x2u�vcZ�� l#h
SUT VWSUX��wv�x2utj����N�0l#h§h
SUT VWSUX��wv�x2urZ����N�0l]�§�
SUT VWSUX��pYY�'+� <u2~ Y#�]x s#h
SUT VWSUX��87
SUT VWSUX��
SUT VWSUX��
SUT VWSUX��87y> N��hEzNR�VNILj`PfXHXgax Q�SpE
SUT VWSUX��dx�j<x�"76�$<& � (0) * ¨ *]+FdYx'�FYY+ { x0�irFd#sHt { ,]o
� C P!O 354%6VG9/=B�B P 4 O 1 I!F /5BVL�4�3=J [ `
8 3:9!C >A@:; /5B<C @ED%F /2G�< @ BH4]\ I 35J @9K 3^4�L%M @:; C�9 b2@0O C=B'/ ;HP9F%O Q B24 I
SUT VWSUX��87
SUT VWSUX��875>$NPfkLOH�C�H�F%N��PE-N�	"H JcC:JefeLcB g(C �VNhLO`PfXHXgax
SUT VWSUX��87
SUT VWSUX��q�9 >=H~i��t<xjh�f�������x { x!�#r%  v0u't�sHu#�%r% � '~H���YxHt+f
SUT VWSUX��wv�x2u d#s%t {�{ x!�ir],]o�� Y v 7��(EkC C:�tE �tNILO`^f&HXgax Q	STEe?aNIFRE
SUT VWSUX��pdYsHt { "HrFYCZ Y�rYv!u 7~>$N��hEzN�	5H JGC:JGfeLcB g(C �VNILj`Pf&HXg(x
����� _ 7 \ 8 ;NK�> 8 3 9!C @:; /5B<C @ED%F /2G�< @ BH4]\ I 35J @0K 354!L%M @�; C�9 b]@9O C5B</[a0_?Q b 1��<3 9 9 D C�/	�HC F � F 3=J�JHCE4

�� . S�R >�8HP9F%O G9/ b�X JH/WL�4�3=J [ �
� 8 3:9!C >�@:; /=B'C @ED%F /HG�< @ B242\ I 3 J @0K 3 4!L%M @ ; C 9 b]@9O C B</ca9_?Q b 1
R /H1NJ'1�G F 3 b JV1EC�9!C2GNJ%C O
S M'3!1 �HC F J<30G9C21 > M�[ � M ` � X [ � X%`
��� [ �
�%` > ` � ` [ [ �
7 /E42CZ19C�9!C2G=JHC O
SUT VWSUX��q"H�]rYv�x 7�� STH JeEzC:�tE �tNILO`^f&HXgax Q	STE
� 4 O / I _ P G F / O C=B'/ ;2P0F%O Q B24 I���� 4�35J ` [ ` Q � M<3=J'354%6
SUT VWSUX��
SUT VWSUX��
� 4 O / I _ P G F / O C=B'/Fa0_?Q BH4 I���� 4�3=J ` [�[YQ � M'3=J<354%6



2���� &)��� �+� �)��� ���A
P� /�� � ��� & 
 ��� � *

Different ways of showing 2-D Plots
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S � T��(� y �wv�x2u�u�x�j]u�r�  7��wUVLc? C�E��^CvW&NPf �bHI?-deHIL�Q�?(NIS `IB|J�gaSTNIx
S � T��(� y ��}%~' �r �<x2t��pgih!�tl'�
R 90/0J � [ > 8 L�4<GNJ<3N/94 ��3 9�9 D Cn1NJ%/ F C O P 1 b 9!/9J � [ �
R 90/0J � [ > 8 L�4<GNJ<3N/94 ��3 9�9 D Cn1NJ%/ F C O P 1 b 9!/9J � [ �
S � T��(� y �87
S � T��(� y �875n HPC�E C:�tNhC}NILjE-� gKNk]1EGJ C�HbC:�1B J}g(BMfrCMUVL�EkZ
S � T��(� y �87
S � T��(� y �
S � T��(� y �
S � T��(� y �87y> N��hEzNR�VNILj`PfXHXgax Q�SpE
S � T��(� y �dx�j<x $ 6���� ���	� 
%¨�
 +FdYx'�FYY+ { x0�irFd#sHt { ,ks
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S � T��(� y �87
S � T��(� y �875>$NPfkLOH�C�HbF%N��hE-N�	"H JcC:JefeLcB g(C �VNhLO`PfXHXgax
S � T��(� y �87
S � T��(� y �q�9 >=H~i��t<xjh�f�������x { x!�#r%  v0u't�sHu#�%r% � '~H���YxHt+f
S � T��(� y �wv�x2u d#s%t {�{ x!�ir],ks�� Y v 7��(EkC C:�tE �tNILO`^f&HXgax Q	STEe?aNIFRE
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S � T��(� y �87�E��PB:C 7 �	�hBMC3dcLOHhF > �jn�� ���
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MINUIT χ2 Fit to Plots 7&1; 8&1
Plot 7&1: HBOOK: Gaussian Signal + Exponential Background
File: /build/buildd/mn-fit-5.06/Linux/test_data/hbook4_test.his 23-JUN-2005 09:00
Plot Area Total/Fit    10000. / 10000.
Func Area Total/Fit    2019.0 / 2019.0

Fit Status  3
E.D.M. 1.274E-06

χ2=    26.8 for  40 -  9 d.o.f., C.L.= 68.1%
Individual χ2:    18.4,     8.4
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA   2982.7 ±   131.6 -   0.000 +   0.000
AR1/AREA  0.67690 ±  1.4807E-02 -   0.000 +   0.000
MEAN   2.0033 ±  8.6556E-03 -   0.000 +   0.000
SIGMA  0.24215 ±  9.4821E-03 -   0.000 +   0.000
Function  2: Chebyshev Polynomial of Order 2
NORM   1821.8 ±   53.79 -   0.000 +   0.000
NRM1/NORM∗   1.0000 ±   0.000 -   0.000 +   0.000
CHEB01  -1.0906 ±  6.1744E-02 -   0.000 +   0.000
CHEB02  0.25880 ±  4.4927E-02 -   0.000 +   0.000
Function  3: Chebyshev Polynomial of Order 1
NORM   408.80 ±   16.67 -   0.000 +   0.000
NRM1/NORM∗   0.0000 ±   0.000 -   0.000 +   0.000
CHEB01  -1.0283 ±  2.9066E-02 -   0.000 +   0.000
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MINUIT χ2 Fit to Plots 7&1; 8&1
Plot 8&1: HBOOK: Straight Line Background
File: /build/buildd/mn-fit-5.06/Linux/test_data/hbook4_test.his 23-JUN-2005 09:00
Plot Area Total/Fit    2270.0 / 2270.0
Func Area Total/Fit    963.71 / 963.71

Fit Status  3
E.D.M. 1.274E-06

χ2=    26.8 for  40 -  9 d.o.f., C.L.= 68.1%
Individual χ2:    18.4,     8.4
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA   2982.7 ±   131.6 -   0.000 +   0.000
AR1/AREA  0.67690 ±  1.4807E-02 -   0.000 +   0.000
MEAN   2.0033 ±  8.6556E-03 -   0.000 +   0.000
SIGMA  0.24215 ±  9.4821E-03 -   0.000 +   0.000
Function  2: Chebyshev Polynomial of Order 2
NORM   1821.8 ±   53.79 -   0.000 +   0.000
NRM1/NORM∗   1.0000 ±   0.000 -   0.000 +   0.000
CHEB01  -1.0906 ±  6.1744E-02 -   0.000 +   0.000
CHEB02  0.25880 ±  4.4927E-02 -   0.000 +   0.000
Function  3: Chebyshev Polynomial of Order 1
NORM   408.80 ±   16.67 -   0.000 +   0.000
NRM1/NORM∗   0.0000 ±   0.000 -   0.000 +   0.000
CHEB01  -1.0283 ±  2.9066E-02 -   0.000 +   0.000
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SUT VWSUX��dx�j<x $�{ x!�#r����
� C P!O�	�

� G��=B�B P�
HO���I!F �5BVL 
�	 J [�[
8 	 9!C�� O C=B��Fa a Q B 
HI
SUT VWSUX��87:9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9=<
SUT VWSUX��875>@? A	B:C+D-EGF%HI?KJGCMLONPCMBMHI?RQ�STE�?3UVFRWXEGL �
SUT VWSUX��87 ���1NIF4gaSTE%HOd `ILjNI�+B|?V]�< 	vBlfkCMUtL�EzHOd�N��5�VN^Wc�tN�B|?$f&HhS~HIUtL
SUT VWSUX��87:9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9=<
SUT VWSUX��87
SUT VWSUX��wv�x2u
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts { x]}<s�~#�%u
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts j Ymv]�%�'x����
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts ZiYmv]�%�'xjh��
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARts�u5dm� $ ��o
687 y �:9<;>=@?A=CBEDF;GBEH�IG?KJ'BMLN?POQDARtsAx�  { v%x2u
SUT VWSUX�� $ �]x<s%t
SUT VWSUX��87
SUT VWSUX��87:9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9=<
SUT VWSUX��87 �afG�KEGF%NhCMBlf*HOd�N��5�VN^Wc�tN �v{IEe?3C
SUT VWSUX��87:9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9=<
SUT VWSUX��87
SUT VWSUX��87 �X?af&HhFzB:?1] gtNhLcCMBlfeSpE
SUT VWSUX��87
SUT VWSUX�� { t�s3q�s%t't<r5qplYh��#�'s $ ��¡£¡ml2o
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s|�po
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h���o
SUT VWSUX�� { t�s3q�s%t't<r5qplYh��#�'s $ ��¡£¡ml2o
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h ��o
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h���o
SUT VWSUX�� $ r!�'�#x% <u
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�x��cl �5f �§��� o����ªo�¡ $
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�x��ch&�3f h9o§��� o����ªo�¡ $
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts�x%  {
SUT VWSUX��87
SUT VWSUX��875D-EeC�E�frC�HIL
SUT VWSUX��87
SUT VWSUX�� { t�s3q��<�0 �xjh-�
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h ��o � s
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h � � ���
SUT VWSUX�� { t�s3q��<�0 �xjh-�
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h �§��� s
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h �dh ���
SUT VWSUX�� { t�s3q��<�0 �xjh-�
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s�o§o��¦�
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s�o � ���
SUT VWSUX�� { t�s3q��<�0 �xjh-�
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s�o���� �
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s�o����&�
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SUT VWSUX��87
SUT VWSUX��875>@B:?wB:FzUtFiNh?a`�F%Nk�hB:F-UVF NI?1]PSTEGJ
SUT VWSUX��87
SUT VWSUX�� { t�s3q��<�0 �x��	�
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h���o
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h ��o � s
SUT VWSUX�� { t�s3q��<�0 �x��	�
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h���o
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h � � ���
SUT VWSUX�� { t�s3q�s%t $ h �
X('*),+ � 9<;>=@?
�5?kJ/�^Dc?3s h��po
X('*),+ � 9<;>=@?PDcB>�!;G; s h§h
X('*),+ � 9<;>=@?PBQJ��MIG?"	hs �po � � �
SUT VWSUX�� { t�s3q�s%t $ h �
X('*),+ � 9<;>=@?
�5?kJ/�^Dc?3s h��po
X('*),+ � 9<;>=@?PDcB>�!;G; s h ��sjh � s
X('*),+ � 9<;>=@?PBQJ��MIG?"	hs �§� ��� s �
SUT VWSUX�� $ r!�'�#x% <u
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�� =��
	E� �0 ��5f h ��� ������s ��� o�¡ $ ¡¤¡ �
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�� =��
	E�is�j �5f h'h��=h o � � ��� o�¡ $ ¡¤¡ �
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRtsR7
SUT VWSUX��87 �5�VN^Wc�tN
SUT VWSUX��87
SUT VWSUX�� { t�s3q�s%t't<r5q h���¡¤¡ l#h
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h���o
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h � �����
SUT VWSUX�� { t�s3q�s%t't<r5q h���¡¤¡ l#h
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h���o
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s��������
SUT VWSUX�� { t�s3q�s%t $ h-�
X('*),+ � 9<;>=@?
�5?kJ/�^Dc?3s h��po
X('*),+ � 9<;>=@?PDcB>�!;G; s|�§�
X('*),+ � 9<;>=@?PBQJ��MIG?"	hs ��hFs��&�ks
SUT VWSUX��87
SUT VWSUX�� { t�s3qp��r jdh
Z<x<�'�2r5q h $ � ��h ���
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s �����	���&�
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h9o � � � � �
SUT VWSUX�� $ r!�'�#x% <u
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf¦k���d#s!� dYs����<x% �u�f�h � � ��� s�¡ $
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�x��cl �5f h � ���=h ���ªo�¡ $ ¡£¡¤�
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�x��ch&�3f �����=h ��� o§¡ $ ¡¤¡£�
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�� =���fVh'h��&�p��� s ���ªo�¡¤��¡£¡¤�
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts�x%  {
SUT VWSUX��87
SUT VWSUX��87 ���^CMLON_C�E&�PC
SUT VWSUX��87
SUT VWSUX�� $ r!�'�#x% <u
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf � ���5d�u�f�h � o�� � ���ªo�¡ $
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�c%~<u+fVh � o��=h
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V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf � r]rYv%x f���o � �
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�c%~<u+f¢�po �5h
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf � ~H� �0 �rYv2��u Z�f h9o � s�h � � ���ªo�¡ t�¡¥¡£�
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf ��r� m��u<r2t�f�h0o�� s�h���� ��� o
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts�x%  {
SUT VWSUX�� { t�s3q�s%t't<r5q h-�
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h9o ����h � s
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s hcs�� ��h �&�
SUT VWSUX��87
SUT VWSUX��87:9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9=<
SUT VWSUX��875D-EeC�E�frC�HIL CMB:SyCvNI?a`�H 
}JeEkC
SUT VWSUX��87:9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9�9;9�9;9�9=<
SUT VWSUX��87
SUT VWSUX�� { t�s3q�s%t't<r5q h§h
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s�o����13Eh!�
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h ��� � 3Eh0�
SUT VWSUX�� { t�s3q�s%t't<r5q h§h
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h���� � 3
���5h
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h���� � 3Eh ��� �
SUT VWSUX�� { t�s3q�s%t $ h-�
X('*),+ � 9<;>=@?
�5?kJ/�^Dc?3s h]h � �jh!��� s
X('*),+ � 9<;>=@?PDcB>�!;G; s h-�
X('*),+ � 9<;>=@?PBQJ��MIG?"	hsWl%����h ���
SUT VWSUX�� { t�s3q��<�0 �xjhno
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h]h � ��h!�
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h]h � ��h!����s
SUT VWSUX�� { t�s3q��<�0 �xjhno
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h���� ��h!����s
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h]h � ��h!����s
SUT VWSUX�� { t�s3q��<�0 �xjhno
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h]h �¦�jh�����s
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h]h �¦�����&�
SUT VWSUX�� { t�s3q��<�0 �xjhno
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s h]h �¦�jh�����s
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h]h ��� ���&�
SUT VWSUX�� { t�s3qp��r jdh
Z<x<�'�2r5q h $ � ��h ���
X('*),+ �.-)OM; J/� ! 9 ;>=M?�$102�+s ������h � �=h
X('*),+ �.-)OM; J/�54
9 ;>=M?�$102�+s h9o � ��h � � �
SUT VWSUX�� $ r!�'�#x% <u
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf ��xHu�x $ u�rHt � �H�Hu�s!  { e2}]}#v�x2u+f h ��h � ��� ��� s�¡ $
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�� �<} ��f h'h � o ���¦� ��� �§¡ $ x� �u't<x�¡¤¡ o
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�� � � j�f h ������h����ªo������§¡ $ x% �u]t�x�¡¥¡ o
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�� � � Z+f ��� sjh0���ª� ��� �§¡ $ x� �u't<x�¡¤¡ o
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf�j�fVhcs�� sjh!���ª� ��� �p¡¤¡¥¡¤¡ h
V % S�S 7 T y ��9 ; =@? �5OML
LNBMJ ��OMDPRts  Yx5qgf Z+f
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Bhabha Event in the L3 Luminosity Monitor
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