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HMS Hut Layout - nearly to scale

Drift Chambers: 1) Active area ~113cm by 80cm, centered at (0,0).
                            2) z given from center of detector.
                            3) 1.8 cm between planes, 1.000252cm wire spacing.
                            4) Plane order: x,y,u,v,y’,x’.
                            5) u (v) plane 15 deg. ccw (cw) from horizontal (looking from target).

Hodoscopes:     1) Active area 120cm by 75cm, centered at (0,0).
                            2) z given from center of detector.
                            3) Paddle size: 2.12cm x 8 cm x 75(120.5)cm for x (y) plane.
                            4) ~0.5cm overlap between paddles.
                            5) 2.12cm staggering in  z (odd tubes in front).

Cerenkov:           1) Active area ~119cm by 63cm, centered at (0,0).
                            2) z given from mirror position.
                            3) 165 cm long.

Calorimeter:       1) Active area 130cm by 70cm, centered at (-6,0).
                            3) z given from front of calorimeter.
                            4) Block size: 10cm x 10cm x 70cm.

z=-78.19 z=-40.725 z=40.725 z=89.14 z=108.83 z=310.13 z=329.82

DC1 DC2
S1X S1Y S2X S2Y

Cerenkov

z=350.0

Calorimeter

z=230

The following values are from the software parameter files.  If they are wrong, they should be updated (email johna@cebaf.gov).
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AfT�y*ADL@Ax8�V@ADC£~
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o G�A���rt7 XfEZNO>�KM<?N�ADC QcEZ8
L�J�b�KaN�ADV�EMQ�V@XD<YNO>F<YbYbYKa>BEMLIXfEZ8�NO>BAfLFVf~ o G�A�>�y�E �	� ��J�bYKMN�ADV�y*ADL@A
VFAfhZ;=ADNO>BAfC�<YN`>BG�AxC�<YV@JwAfLFV@<?{ZAIC�<?LFADXj>B<?EZNtKaN�C\>FG�AI>�y*E��"T �3J�b�KMN
ADVPy�AfLFA&V@ADhZ;=ADNO>FADC�<?N\>BG
A
N�EZNW��C�<?VFJ�ADLFV@<?{MA�C�<YL@ADXf>F<YEZN-~ � N�>FG�AP��r�7&>FG�ADL@A5y�AfLFAi� ] V@XD<YNO>F<YbYbYKa>BEML�XfEZ8�NO>BAfLFV�<YN�>FG�A�C�<?VFJ�ADL"�
VF<e{ZA�J�b�KMN
ADV*KMN�Ct� _ <YN�>BG
A�N�EMN9��C�<?VFJ�ADL@VF<?{MA�J�bYKMN�AfVD~�p�KMX�G�XfEZ8�NO>BAfL ^ EZL*J�KMC�C�b?A ^ XDEZN�V@<YV">BADC3EMQ
VFXf<YNO>B<?bYbYKa>B<?N�h�;qKa>FADL@<�KMb � ¡5s ¦O]M¦ ��<?N�V@>FLF8�;=ADNO>FADC�yP<?>FG�J�G�EM>FEM>B8
:wAfV � R�G�<?bY<YJ
V �(R � � � � ¡ �PEZN
A}KaX�G�ADN�C£~ o G
A�VFXf<YNO>B<?bYbYKa>BEZLky�KMV5XfEZ8�J�b?ADC=>BE&>FG�A�J�G
EM>BEM>F8�:�ADV�:OT � � o bY8�Xf<?>BA�bY<?hZGO>�hZ8�<YC
ADVD~
� G�AfNtK�X�G�KaLFhZAfC\J�KaL@>B<?XDb?A�J�KMV@VFADC`>BG
LFEZ8�hMG`>FG�A(VFXf<YNO>B<?bYbYKa>B<?N�hx;3Ka>FADLF<YKMb�<?>5y*EZ8�b?C�C
ADJ�EZVF<e>PK
VF;3KMb?b)KM;=EZ8�NO>PEMQkAfN�ADL@hMT�yPG�<?X�G�y�KMV�XDEZNO{ZAfL@>FADCt>FE3b?<YhZGO>}~ o G
Axb?<YhZGO>�J�L@EZJ�KMhZKa>BAfC�>FG�LFEZ8
hZG
>BG
A3V@XD<YNO>F<YbYbYKa>BEML�J�KMC�C
bYA�<YN�:wEa>BG�C�<YL@ADXf>F<YEZN
VxKaN�CzJ�L@E9C
8�XDAfCzVF<?hZN�KMb?Vi<YN�:wEM>FG�J
G�EM>BEa>B8�:�ADVf~

o G�AxVFXD<?NO>B<Yb?b�Ka>FEZL�J�KMC�C�b?ADVPy�AfLFA&EMN�AxXf; >BG�<?X��`KMN�C�AD<?hZGO>�Xf; yP<YC�A ^ KaN�CtKaC	�FKMXDAfNO>�J�KMC
C�bYAfV
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Discrim.

Hodoscope

Splitter DISC
4564

4564

A

S1Y

S2Y

S1

S1X

S2X

S2

A

T
S

T S

T

To Trigger

S
- ADC

- TDC

- Scaler

- Ribbon Cable

- LEMO Cable

- Delay

- ECL to NIM

- NIM to ECL

128 128

128

128

128/86 128/86

7/6/95

8LM S4 ?

6

H: 3,3 and 3,4
S: 3,7 and 3,8

H: 7,4-7&9
S: 5,4-7&9

H:4,1-1to15
S:4,2-1to15

H:4,1-19&21
S:4,2-19&21

H:4,1-(25)1to6
S:4,1-(25)9to14

H:7,2-10to12
S:5,2-10to12

H:7,3-11(1to6)
S:5,3-11(1to6)

H:7,4-21&23
S:5,4-21&23

Labels - <rack#>,<crate#>-<module#>(<channel#>)

R,C-M(c)

H:7,4-19(16to21)
S:5,4-19(16to21)

H:6,4-3to10
S:4,5-16to21

H:6,5-11(1to6)
S:4,5-15(1to6)

H:1,3to6
S:1,3to6

H:6,3to4
S:4,3to4

S1X = (S1X+ )& (S1X-)
S1=(S1X)+(S1Y)

Not there yet

6 ns

0 ns

0 ns

0 ns

6 ns

6 ns

�S<?hZ8�LFA � �B� ] ©���r�7�79Xf<YNO>B<?bYbYKa>BEZLSADbYAfXf>FLFEZN�<?XDVf~ o G�A�V@<YhZN�Kab,QcEML*ADKMX�Gq>B8
:wA�<YV�VFADNO>5>FE�K o His ^
¢�His ^ KMN�C3KiV@X}KMb?ADLf~ o G�APVF<?hZN�KMb?VSQcLFEZ; >B8�:�ADV�EZN�>FG�APVBKM;=A�J�KMC�C
bYA�EZL�J�bYKMN�APKML@A�XDEZ;&:�<YN�AfC
>BE�QcEZL@; >BG
AI:�KMVF<?X�>BLF<?hZhZAfLD~

<YN�>BG
A�VFKM;=A�J
b�KMN�A�y*ADL@A�V@>BKMhZhZAfLFAfCqVF8
X�G3>BG�Ka>*>FG�ADL@A�y�KMV*K ] ~ � XD; E|{ZAfLFbYKMJ=>FExJ
LFAf{MADNO>�KaNUT
J�KML">B<?XDbYAfV�;3<?VFV@<YN�h�K�J�bYKMN�A(:OT`J�KMV@VF<YN
h�>FG�LFEM8�hZG`>BG�AiVFJ�KMXDAi:�Af>�y*ADADNtJ�KMC�C�b?ADVf~

o G�A(VF<?hZN�KMb?V*QcL@EZ; >FG�A�J�G
EM>BEM>F8�:�ADV5y*ADLFA(V@ADNO>�>BE�¢�His�V�KMN�C o His�V ^ KMV�y*ADb?b£KMV�V@X}KMb?ADL@V
KMN�C�b?EZhZ<?Xx;=E9C
8�bYAfV�QcEZL�>BLF<?hZhZAfLF<YN
h�~ o G�A�V@XD<YNO>F<YbYbYKa>BEML�J
b�KMN�AfV�QcEZL@; >FG�A�:�KMV@<YV�EMQ�>BG�A���r�7
>BL@<YhZhMADLD~\¢�b?b�>F8�:wAfV�QcLFEZ; EZN
A�ADN�C EaQ�K\J�b�KMN
A3y*ADLFA���� � C�>BEZhZAj>BG�AfL ^ KMN
C KMbYb�>B8�:�ADVxQcLFEZ;
>BG
AxEM>FG�ADL�ADN
C\y*ADLFA���� � C\>FEZhZAj>BG�AfLD~ o G�AfVFA����WV�y�AfLFAx>FG�ADN��	�	
WAfCt>BEZhMAf>BG
ADLD~ � Qk>BG
ADLFAiy�KMV
Ka>�bYADKMV@>�EZN�A&G
<?>PQcLFEZ; ADKMX�G�ADN
C�EMQk>BG
A&J�bYKMN�A � ;=A}KMN�<?N�h�>BG�Ka>�Ka>�bYA}KaV@>�EMN�AI>F8�:�A&EZN�ADKMX�G
ADN
C J
LFEWC�8�XDAfC K�VF<?hZN�KMb�b�KML@hZADLI>BG�KaN K�J�LFA���V@Af>�C�<?VFXDL@<Y;=<YN�K«>BEZL ��>BG�AfN >FG�A�J�bYKMN�A3VBKa>F<YV@d�ADC
>BG
A��	��
�~ o G
A�	��
9VPQcLFEM; >BG�AiQcEZ8�LPJ�bYKMN�AfV�y*ADL@A&8�V@ADC\>FEZhZAj>BG�AfL�KMN
C\<?N\XfEZ;�:�<?N�Ka>B<?EZN�yP<?>FG
VF<?hZN�KMb?V�QcLFEZ;�EM>FG�ADL�C�Af>FADXj>BEZL@V�>BEIQcEZLF;�{aKML@<YEZ8�V�>BL@<YhZhMADL�>�TWJwAfV�KMV�EM8
>Bb?<YN�AfC3<?NqVFAfXf>F<YEZN � ~ _ ~?�Z~
�S<?h�~ � �B� ] VFG�E|yPVP>BG�AiAfbYADXj>BL@EZN�<YXfV�X�G�KM<?N�QcEZL5>FG�AiVFXf<YNO>B<?bYb�K«>BEZL�J�b�KaN�ADVf~

o <Y;=<YN�hP<?N
QcEZLF;3Ka>F<YEZN�QcL@EZ; >BG�A*J�G�EM>FEM>B8
:wAfV�y�KMVSXfEZLFL@ADXf>FADC&QcEML�J�8
bYVFA�G�Af<YhZGO>SKMN�C&>F<Y;=<YN�h
EMvwVFAj>BV�<?N3ADKMX�G�AfbYAD;=ADNO>D~ o G�A�C
<YVFXfLF<?;3<?N�Ka>BEMLFVk<?N3>BG
A�AfbYADXj>BL@EZN�<YXfV�y*ADL@A�XfEZN�V@>BKMNO>�>FG�LFAfVFG�EZb?C
C�<?VFXDL@<Y;=<YN�K«>BEZL@V ^ yPG�<YX�G�>F8�LFN�AfC�EZN�EZN�XfA&>BG
A�LFADXfAD<e{ZADC�J�8
bYVFA&LFA}KaX�G�ADC�>BG
A�bYAj{ZADbSVFAf>(Ka>�>BG
A
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C�<?VFXDL@<Y;=<YN�K«>BEZLf~ o G
<YV�:�<�KMV@ADC�>BG�AP>B<?;3<?N�h�QcEZL�C�<ev-AfLFADNO>*J�KML">B<YXfbYAfV�VF<YN
XDAP>BG�A�LF<?VFA�>B<?;3A�QcEZL�>BG
A
J�8�b?VFAfVxQcEZLiC�<ev-AfLFADNO>&J�KML@>F<YXfbYADV(y*EZ8�b?Cz:�A=>FG�AqVFKM;3Aa~�RSKaL@>B<?XDb?ADViyPG�<YX�G�C
ADJ�EZVF<e>BADCzK\b?EM>iEMQ
ADN
ADLFhaT � J�LFEa>BEZN�V ^ QcEZLiA���Ka;3J�b?A ��y�EM8�bYC�LFADKMX�Gz>BG
A3>BG
LFADV@G�EZb?C�Ka>xKMN�A}KML@bY<YAfLiJwEZ<?NO>xEMN�>BG
A
bYADKMC�<?N�h\AfC�hZA=>BG�KMN�J�KML">B<YXfbYAfVI>FG�Ka>xC�ADJ�EZVF<e>BAfCzbYAfVFVxADN�AfLFhMT � ;=<YN�<?;�8�; <YEZN�< �D<?N�h�J�<YEMN�VIQcEML
Aj�
KM;=J�b?A �j~ � ¢ XDEMN�V@>BKMNO>SQcLBKaXf>B<?EZNIC�<YV@XDLF<?;3<?N�Ka>FEZL ^ EZNI>BG�A�EM>FG�ADL�G�KMN�C ^ V@>BKML@>FV�>FG�A�b?EZhZ<YX�J
8�bYV@A
Ka>�KtXDEZN
V@>�KaNU>�JwEZ<?NO>�KMb?EZN�h`>BG�A�L@<YV@<YN�h\ADC�hZAa~ � o G
<YV�Ajv-AfXf>�KMN
Cz>BG�A3>B<Y;=<YN
h�Eav-V@Af>BV�y*ADL@A
XDEMLFLFAfXf>FADC3QcEML�ADKMX�GqX�G�KMN�N�Afbw8�V@<YN�hxKMN=E��=<YN�APXDKMbY<?:�LBKa>F<YEZN&LFEZ8
>F<YN�APEZL@<YhZ<?N�KMb?b?TiC�Aj{ZADb?EZJ�ADC3QcEML
7 �)¢�s A��9JwAfLF<Y;=ADNO> � pP� � >FG�Ka>�G�KMV�:wAfADN�;3EWC�<ed�ADC�QcEZLS8�VFAP<YN���KMbYb�s�~ ��EZLkC�Aj>�KM<?bYVkEMN�>FG�ADV@A
J�L@E9XfADC�8�L@ADV ^ V@ADA � � � 
 ~

� ��� � � �3���� ���@��4���#$�,�	��� � ���� m �����

H�LF<eQ >Is�G�KM;&:wAfLFViy�AfLFA=8�VFAfCz>BE�d�N�C�>BG�A�J�EZVF<e>B<?EZN�KMN�C�C�<YL@ADXf>F<YEZN
V(EMQ�>FG�A�J�KML@>F<YXfbYA�Ka>i>BG
A
QcEWX}KMb�J�b�KMN
AM~ o G�<YV(<?N
QcEZL@;qKa>F<YEZN`y�KMViLFADgU8�<?LFAfC�<YN�EZL@C�ADL�>FE�LFADXfEZN�V">BLF8
Xf>(>BG
A�JwEZV@<?>F<YEZN�KaN�C
;=EZ;3AfNO>B8�; Ka>�>BG
A�>�KML@hZAf>D~ o G�A�>BLFKMX��U<YN�h�V"T9V">BAf; y5KaV=XfEZ;=J�LF<?VFADC EMQP>�y*E�V@Af>FV=EaQ�C
LF<?Q >
X�G�KM;&:wAfLFV ^ EZN�AI<YN`QcLFEMNU>�EMQ�KMN�C�EZN�AI:wAfG�<YN�C�>BG�AiQcEWX}KMb)J�bYKMN�Aa~5H�LF<eQ >PX�G�KM;�:�ADL@V�J�L@E9C
8�XDAxK
VF<?hZN�KMbwQcLFEZ; >FG�Ai<YEZN
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A
hOKMV�<?N�>BG�APX�G�KM;&:wAfLD~ o G�A�bY<?:wAfLBKa>FADC�AfbYADXj>BL@EZN�V�KMLFA�XfEZbYb?ADXj>BADC=Ka>�>FG�A�yP<YL@ADV�<YN�>BG
A�X�G�KM;�:�ADL ^
KMN�C�>BG�Ai>B<?;3<?N�h�EMQk>FG�AIVF<YhMN�KMbYVPK«>�>FG�AxG
<?>PyP<YL@ADV�KMLFAI8�VFAfCt>BE=LFAfXDEZN
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A
J�KML">B<?XDbYA5>FG�Ka>�J�KaVFVFAfCq>BG
LFEZ8�hMG=>FG�APX�G�KM;�:�ADLf~ o G�A�X�G�KM;�:�ADL@V*<?N�>FG�A���r�7�y�AfLFAPd�bYb?ADC�yP<?>FG
K\;=<e�W>F8�LFA=EMQPADgU8�Kab*J�KaL@>BV&KMLFhMEZN KMN�C�;3Aj>BG�KaN�A3yPG�<?X�G�y5KaV&;3KM<YNO>�Ka<YN�AfCzKMN
CzQcADCz>FEt>BG
A
X�G�KM;&:wAfLFV�QcLFEZ; K�GU8
>�KM:�E|{ZAi>BG�AiG�KabYb ~
p�KMX�G�C
LF<?Q >�X�G�KM;�:�ADL(<?Nt>BG
A���r�7�G�KMC�V@<e�tVFAf>FViEMQ�VFADN
VFA�yP<YL@ADVD©�>BG�A&�zKMN�C�� � J�bYKMN�AfV

;=A}KMV@8�LFAfCn>FG�A�C�<YV@JwAfLFVF<e{ZA�C�<YL@ADXj>B<YEMN ^ 	6KMN�C 	 � J�bYKMN�AfV�;=A}KaVF8�L@A�<?N�>BG�A�N�EZNW��C�<?VFJ�ADLFV@<?{MA
C�<?LFADXj>B<?EZN ^ KaN�Cz>BG
A�� KMN�C���J
b�KMN�AfVxy*ADL@A�LFEM>BKa>BAfCz:OT � � �  QcL@EZ;2>BG
Aq� KMN�Cz���kJ�b�KMN
ADVD~
o G�AIJ�b�KaN�ADV�y*ADLFAIVFJ�KMXDAfCz�Z~ � Xf; KMJ�KaL@>}~ o G�AIEZL@<YADNO>BKa>B<?EZN�EMQS>FG�A(yP<YL@ADVP<YN�>BG
Ax��r�7�C
LF<?Q >
X�G�KM;&:wAfLFV�<YV&<YbYb?8�V@>FLBKa>FADC�<?N �S<?h�~ � ���Z�Z~�p�KMX�G yP<YL@A�<YN�>FG�A�X�G�KM;�:�ADLxy5KMV�L@A}KMC EZ8
>�:UT�K
o His�~ o G�A�>F<Y;=<YN�hIVF<?hZN�KMb?V*QcL@EZ; >FG�A�yP<?LFADV ^ LFAfb�Ka>F<?{MA�>BE&>FG�A�>BL@<YhZhMADL�V">�KML"> ^ y�AfLFAiXDEZNO{MADL@>FADC
>BE J�EZV@<?>B<?EZN XfE9EMLFC�<?N�Ka>BAfV�KMN
C�XDEZ;�:
<YN�AfC >BE�QcEZL@; K�V@>B8
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EZL@>�>FLBKMX�� QcEZLF;=ADC0QcLFEZ;
>BG
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C\>BG
A&J�EZVF<e>B<YEMN\KaN�C
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HMS Drift Chambers.
(viewed from target)

hdc_alpha_angle=

X      Y     U     V

90 0 75 - chamber roll
hdc_beta_angle= 0 0 0 - chamber pitch

hdc_gamma_angle= 0 0 0 - chamber yaw

χ
ψ
α

β

γ

For      =    = 0:β γ

U plane:

ψ

χ
α

+x

+y

=   x sin(  ) + y cos(  ) = coord. along wire
= -x cos(  ) + y sin(   ) = perpendicularχ

ψ αα
αα

113 X,X’ wires.
107 U,V wires.
52 Y,Y’ wires.
1.000252 cm wire spacing.

X Y U V Y’ X’

BEAM

1.8 cm

This assumes
that the roll, pitch,
and yaw are
small enough
to be treated
independently.

Wire numbers increase
in the following directions:

BEAM

105

0

0

X,X’

U

Y,Y’

V

???

�S<?hZ8�LFA � ���M�Z© � <?LFA�EZL@<YAfNU>BKa>B<?EZN�V�<YN�>BG
A���r�7�H�LF<eQ >is�G�Ka;�:wAfLFV ^ KMV(VFAfADN�QcLFEZ; >BG�A�J�EZ<?NU>
EMQ�{W<YAfy$EMQSKMN\<?N�XDEM;3<?N�h�ADb?ADXj>BLFEMN£~

C�<?LFADXj>B<?EZN�EaQ�>BG
AqJ�KML">B<?XDbYA=Ka>i>FG�A3QcEWX}KMb�J
b�KMN�A ^ KaN�Cz>BG
ADN�K«>x>FG�A=>BKMLFhMAf>}~ o G
A3yP<YL@ADVI<YN�K
hZ<e{ZADN�J�bYKMN�A�y�AfLFA3KMLFLFKMN�hZAfCzKaViQcEMbYbYE|yPVf~ o G�ADL@A=y*ADL@AqKMbe>BAfLFN�Ka>F<YN�h�d�ADbYC�KMN�C�VFAfN�VFA=yP<YL@ADVD~

o G�A(d�AfbYC`yP<YLFAfV5y�AfLFAI;qKa<YNO>�KM<?N�ADC`K«>�K�bYKMLFhMA�N�ADhZKa>B<e{ZAiJwEa>BADNO>F<�KMb � � �M]Z]Z] ��EMb?>BV ��LFAfb�Ka>F<?{ZA
>BE�>BG
AxV@ADN�V@AxyP<YL@ADVf~ o G�AIVFJ�KMXf<YN�h3:wAj>�y�AfADNt>FG�AIVFADN
VFA&yP<?LFADV�y�KMV � �IXD;�~ � N�KaC�C�<?>F<YEZN�>FE
>BG
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;=EZLFA(8�N
<?QcEZL@;3beT3<?N�>BG�AiC�L@<?Q >PJ�bYKMN�AM~

o G�A5J�EZVF<e>B<?EZN�V�EMQ�>BG�A*G�<?>�yP<YL@ADVShZK|{MA5VFEM;3A*<YN
QcEZL@;qK«>B<YEMNIEMN&>BG�A�JwEZV@<?>F<YEZNIEMQ�>BG
A�J�KML">B<?XDbYA
<YN�>BG
A�J
b�KMN�Aa~ � V@<YN�hi>BG
A�>F<Y;=<YN�h(V@<YhZN�KabYVkQcLFEM; KMbYb
VF<e�=J
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E¨y*Af{MADL ^ KMbYb?E|y�AfC
QcEZL�K�;&8�X�G ;3EZL@A�J�L@ADXD<?VFA�C�Aj>BAfLF;=<YN�Ka>F<YEZN-~ o G
A�>B<Y;=<YN
htVF<?hZN�KMb*EMQ�A}KMX�G yP<?LFA�<YV&8�VFAfC >FE
C�Aj>BADL@;3<?N�A�>FG�AiC�<YV">�KMN�XfA�QcLFEZ;�>BG
AiyP<?LFA�>FG�Ka>�>FG�A(J�KML">B<YXfbYA�J�KMVFV@ADC�>BG�L@EZ8�hZG�>FG�AiJ�b�KMN
AM~�¡*T
XDEM;3J�KaLF<YN
hi>FG�A�yP<?LFAfV�G�<e>*<?N3C
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 / ndf 2χ  5.078 / 4

Prob   0.2794

p0        0.003743±     1 

p1        6.352e-05± -0.0005056 

 / ndf 2χ  5.078 / 4

Prob   0.2794

p0        0.003743±     1 

p1        6.352e-05± -0.0005056 
Target Boiling, no offset
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 / ndf 2χ  1.189 / 4
Prob    0.88

p0        0.003519±     1 
p1        5.003e-05± -0.00021 

 / ndf 2χ  1.189 / 4
Prob    0.88

p0        0.003519±     1 
p1        5.003e-05± -0.00021 ’Boiling’ Carbon
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Prob   0.7119
p0        0.001883±     1 
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p0        0.001883±     1 
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AµOffset = -0.307 
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