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1999 Function: Halfring Fits
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Physics Function without Phase Modulation
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Physics Function without Phase Modulation: Asymmetry
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Physics Function w/o Phase Modulation: Halfring Fits
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fCBO Decay Time Constant: 1999-Style Function
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fCBO Decay Time Constant: Physics Function without Phase Modulation
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fCBO Decay Time Constant: Physics Function with Phase Modulation
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CBO Envelope: 1999-Style Function
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CBO Envelope: Physics Function without Phase Modulation
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CBO Envelope: Physics Function with Phase Modulation
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DCBO Envelope: 1999-Style Function
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DCBO Envelope: Physics Function without Phase Modulation
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DCBO Envelope: Physics Function with Phase Modulation
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Rob Envelope: Physics Function without Phase Modulation
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Phase Modulation (Jim Term) Envelope
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7�&�1J7�U�:CAJ/�_`:CB,E 1C?�B,_`:CAJ7M5
_I/�&WU�B^E�B,_`<>5X?�<>1CB,EW/�1

R¾¦«o4ª[q���h¦«o4ª6^���i¦«o4ª ¦�;�Dª
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weighted linear mean in [3 GeV; 5.5 GeV]
average over late time bins: (6.4 +- 0.2) %

weighted mean of modulus in [3 GeV; 5.5 GeV]
average over late time bins: (6.8 +- 0.2) %

weighted quadratic mean in [3 GeV; 5.5 GeV]
average over late time bins: (6.9 +- 0.2) %
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/;U�<±N�BH:4G�B@_I7�:I\�S�&�Bh_I/�&X&�<F�<�?�:4365�3a1CBb/�?l369=B,7�?e5P7M9=:43=?M9636BIA0147�_~Ge:4G�/;:[:4G�361[EM3*½�BIAJB,&�_`BRN./�&�3a14G�B,1I\

�èBI:H7�1@E�BIgM&�B�:4G�B^&�<�A~5�/�96361CB,E"B,&�BIAJc��"N;/;AJ36/;:436<>& FH3=:4GV:4365�B�UD�

� ¦«oCª ) � � �`¦«oCª
� � �`¦À�;Z�Z���1~ª % ¦�;;+>ª

/�1p3696967�14:CAJ/;:CB,E"UD�V��3=c>7�A4BK©�);\b��7�A4:4G�BIA~5X<�A4B���FbBKE�BIgM&�B�:4G�B^E�3*½�BIA4B,&�_`B�AJ/;:43=<

� ¦«oCª ) � � b@( � � ¦«oCª ? ��( � � ¦«o4ª
� � b����	� ¦«o4ª ?�) ¦Àm;Z�ª

<E>(200µs)
<E>(t)ζ    =(t)

1
200 µs

ζ

ζ

ζ cut

no cut

no PUS

t

��3=c>7�AJB²©�);Á ��È;Ì�Å�È>Ï�Å�Ë;Ø�Ä�Ë'Ñ²Ï«Û�Ã�È
�
ÃIÌ'È±×DÃ�ÃIØ�Ã`ÌÀ×�â§Ú[Å�Ï«Û Ï�Å«ÐiÃeÑIË;Ì�Ï«ÛDÌCÃ~Ã�Î~È.ÄIÃ`Ä�
 Ú[Å�Ï«Û�Ë;Ç�Ï�ÍlÅ«É=ÃIÇÍ

Ä�Ç�à,Ï�Ì'È�Î,Ï�ÅÀË;Ø¾Ü�¸ØlË���� ����ß %0Ú[Å�Ï«Û^ÍlÅ«É=ÃIÇÍLÄ~ÇMàIÏ�ÌCÈ>Î±Ï�Å�Ë;Ø�È;ØlÆXÚ[Å«Ï«Û�Ë�Ç�Ï�ÇÍ>Í�Ã`ÌKÃIØ�Ã`ÌÀ×�â�ÎIÇ�ÏhÜ�¸ØlË�Î,Ç�Ï���ß %
Ú[Å�Ï«ÛXÍlÅ«É=ÃIÇÍ¼Ä~ÇMàIÏ�ÌCÈ>Î,Ï�ÅÀË;Ø§È;ØlÆ"Ú[Å�Ï«ÛLÇÍ>Í�Ã`Ì�Ã`Ø�Ã`ÌÀ×�â ÎIÇ�ÏpÜ�dÎ,Ç�Ï��dß;ã �èÛ�ÃbÑ�Ç�ØlÎ,Ï�ÅÀË;Ø � ¦«o4ªPÅ«Ø � �±ãhÜ�� �~ß
Å¶Ä�Ï«Û�Ã�Ì'È>Ï�Å�Ë"àJÃIÏ�Ú�Ã~Ã`Ø�Ï«Û�Ã�Ì4Ã4Æ2È;ØlÆ�Ï«Û�ÃKà`ÉÖÇMÃ

�
ÃIÌ�Ï�ÅÀÎJÈ�ÉlÉÖÅ¶Ø�Ã,ã��KË>Ï�Ã�Ï«Û�È�Ï�Ï«Û�Ã^Æ;Å ��ÃIÌCÃIØlÎ~ÃPàJÃIÏ�Ú�Ã~Ã`Ø ��( � �

È;Ø�Æ ��� ��� � � Å¶Ä�Ä�Ï�ÌCË;ØD×>É âWÃ��DÈ,×±×�Ã`ÌCÈ�Ï�Ã4Æ>ã
¨ G�BK:4365�BKN;/;AJ36/;:43=<>&L<�Yr:4G�BP/±N�BIAJ/;c�BXB,&�BIA4c�� Fp3=:4G�<>7�:@?l369=B,7�?L1J7�U�:CAJ/�_`:43=<>&$361HE�<>5�36&�/;:CB,E$UD�

?M3a9=B,7�?��>&�<�:�UD�ec>/�36&iB`½�B,_`:41,\[%dY�&�<F¯:4G�BpE�3*½�BIA4B,&�_`B � � b ( � � ? ��( � � U�BI:�FbBIB,&i:4G�B�/,N�BIAJ/;c�B�B,&�BIAJc>3=B,1
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Pileup Multiplier Study, 1999 Function, 49.2 µs
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Pileup Multiplier Study, Physics Function w/o Phase Modulation, 49.2 µs
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Pileup Multiplier Study, Physics Function with Phase Modulation, 49.2 µs
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Physics Function with Phase Modulation
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Residual Slow Effects Lifetime: 1999-Style Function
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Residual Slow Effects Lifetime: Physics Function without Phase Modulation
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Residual Slow Effects Lifetime: Physics Function with Phase Modulation
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Physics Function w/o Jim Term, Sum of Detectors, Period 1b
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Physics Function w/o Jim Term, Sum of Detectors, Period 2+3
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Physics Function w/o Phase Modulation, Sum of Detectors, Period 4
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Physics Function w/o Phase Modulation, Sum of Detectors, Period 4
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, All Runs
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, Period 1a
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, Period 1a
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, Period 1b
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, Period 1b
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, Period 2+3
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, Period 2+3
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, Period 4
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Physics Function w/o Phase Modulation, Start Time = 49.2µs, Period 4

0

0.002

0.004

0 10 20

Detector

A
(D

C
B

O
)

0

2.5

5

0 10 20

Detector

Φ
(D

C
B

O
)

0.95

1

1.05

0 10 20

Detectorg
(s

lo
w

) 
at

 5
0µ

s

1

1.2

0 10 20

Detector

χ2   19.13    /    21
P1   1.011

0

0.5

1

0 10 20

Detector

F
it

 p
ro

b
ab

ili
ty



),©�m � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �
� ����� ����� ��� � � �	� 	 ��
 � � 
 � � � 	�� � � �
	 ��� � � � �
	 � � � � ��� � 
 � �-� � � � ��� � ��� � �

� ��� �
	�����	���� ��� � �!��"��I) �6� 	 ##� � 	�� �F) �$�	��%��	,�6� �

Full Physics Function (Jim env. = CBO env.), Sum of Detectors, All Runs
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Full Physics Function (Jim env. = CBO env.), Sum of Detectors, All Runs
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Physics Function with exp. Jim Term (τ=154µs), Sum of Detectors, All Runs
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Physics Function with exp. Jim Term (τ=2000µs), Sum of Detectors, All Runs
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Physics Function with exp. Jim Term (τ=2000µs), Sum of Detectors, All Runs
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Full Physics Function (Jim env. = CBO env.), Sum of Detectors, Period 1a
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Full Physics Function (Jim env. = CBO env.), Sum of Detectors, Period 1a

0

1

2

3

0 50 100 150

Fit start time [µs]

A
(J

im
) 

x 
10

3

0

2.5

5

0 50 100 150

Fit start time [µs]

Φ
(J

im
)

0

1

2

0 50 100 150

Fit start time [µs]A
(D

C
B

O
) 

x 
10

3

0

2

4

0 50 100 150

Fit start time [µs]
Φ

(D
C

B
O

)

0.02

0.0225

0.025

0 50 100 150

Fit start time [µs]

A
lo

ss

0.9

1

1.1

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



) ;;© � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function (Jim env. = CBO env.), Sum of Detectors, Period 1b

80

90

0 50 100 150

Fit start time [µs]

R
 [p

p
m

]

151.8

152

152.2

0 50 100 150

Fit start time [µs]

N
 / 

10
6

0.4024

0.4026

0.4028

0 50 100 150

Fit start time [µs]

A

2.96

2.965

2.97

0 50 100 150

Fit start time [µs]

Φ

467

468

469

470

0 50 100 150

Fit start time [µs]

f C
B

O
 [k

H
z]

0.003

0.004

0.005

0 50 100 150

Fit start time [µs]

A
C

B
O

-1

0

1

0 50 100 150

Fit start time [µs]

Φ
C

B
O

0

0.0025

0.005

0 50 100 150

Fit start time [µs]

A
(R

o
b

)

0

2.5

5

0 50 100 150

Fit start time [µs]

Φ
(R

o
b

)

��3=c>7�A4B8),¥�);Á	�MÏ¸È;Ì`Ï�Ï�Å«ÐiÃ�ÄIÎJÈ;Ø�Ú[Å«Ï«ÛVÏ«Û�ÃRÍMÛ�â.Ä~ÅÀÎ`Ä�Ñ~Ç�ØlÎ±Ï�Å�Ë�ØKÑIË;Ì�Ì~Ç�ØeÍ�ÃIÌ~ÅÀË,Æ ��à±ã �èÛ�ÃbÍMÛ�È.ÄIÃ^Ð�Ë,Æ;Ç�Õ
É=È�Ï�Å�Ë�ØWÚ�È.Ä�È;ÄJÄ~Ç�ÐiÃ4Æ�Ï¸Ë8Û�È

�
Ã�Ï«Û�ÃpÄIÈ;ÐiÃKÃ`Ø

�
Ã`É=Ë~Í�Ã^È.Ä�Ï«Û�Ã^È>ÎJÎ�ÃdÍ�Ï¸È;Ø�Î~Ã2Ò�ÓKÔ@ã��èÛ�Ã�ÐeÇ�Ë;ØWÉÖÅ Ñ,Ã�Ï�Å¶ÐiÃ

Ú�È.Ä�Ù �DÃ4Æ"Ï¸Ë�� 
Mã 
 � � ��ÄIã



� ������� ����
 � � 	��X� �H�F�
� � � �
 �:�H� � � �  � � � �B� � � �
 � ) ;�;

Full Physics Function (Jim env. = CBO env.), Sum of Detectors, Period 1b

0

1

2

0 50 100 150

Fit start time [µs]

A
(J

im
) 

x 
10

3

0

2.5

5

0 50 100 150

Fit start time [µs]

Φ
(J

im
)

0

1

2

0 50 100 150

Fit start time [µs]A
(D

C
B

O
) 

x 
10

3

-2.5

0

2.5

0 50 100 150

Fit start time [µs]
Φ

(D
C

B
O

)

0.01

0.0125

0.015

0 50 100 150

Fit start time [µs]

A
lo

ss

0.9

1

1.1

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



) ;;m � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function (Jim env. = CBO env.), Sum of Detectors, Periods 2+3

90

95

0 50 100 150

Fit start time [µs]

R
 [p

p
m

]

681.5

682

682.5

0 50 100 150

Fit start time [µs]

N
 / 

10
6

0.4018

0.4019

0 50 100 150

Fit start time [µs]

A

2.966

2.967

0 50 100 150

Fit start time [µs]

Φ

465

465.5

466

466.5

0 50 100 150

Fit start time [µs]

f C
B

O
 [k

H
z]

0.35

0.4

0.45

x 10
-2

0 50 100 150

Fit start time [µs]

A
C

B
O

5.5

6

0 50 100 150

Fit start time [µs]

Φ
C

B
O

0

0.002

0.004

0 50 100 150

Fit start time [µs]

A
(R

o
b

)

0

2.5

5

0 50 100 150

Fit start time [µs]

Φ
(R

o
b

)

��3=c>7�A4B²),¥���Á �MÏ¸È;Ì`ÏKÏ�Å«ÐiÃ"Ä`Î~È;Ø Ú[Å«Ï«Û§Ï«Û�Ã8ÍlÛ�â.Ä~ÅÀÎ`Ä�Ñ~Ç�ØlÎ±Ï�Å�Ë;Ø$Ñ`Ë�Ì"Ì�Ç�Ø²Í�ÃIÌ~ÅÀË,Æ.Ä � Þ �Dã �èÛ�ÃeÍMÛ�È;ÄIÃ
Ð�Ë,Æ;Ç�É=È�Ï�Å�Ë�ØLÚ�È.Ä�È;ÄJÄ~Ç�ÐiÃ4Æ�Ï¸ËPÛ�È

�
Ã�Ï«Û�ÃpÄ`È;ÐiÃ^ÃIØ

�
ÃIÉ*Ë�Í�Ã�È.ÄpÏ«Û�Ã�È>ÎJÎ�ÃdÍ�Ï¸È;Ø�Î~Ã�Ò�ÓPÔ@ã �èÛ�Ã�ÐeÇ�Ë�Ø"ÉÖÅ ÑIÃ

Ï�Å«Ð�ÃPÚ�È;ÄrÙ��DÃJÆVÏ¸Ë � 
Mã 
 � � ��Ä`ã



� ������� ����
 � � 	��X� �H�F�
� � � �
 �:�H� � � �  � � � �B� � � �
 � ) ;;+

Full Physics Function (Jim env. = CBO env.), Sum of Detectors, Periods 2+3

0

1

2

0 50 100 150

Fit start time [µs]

A
(J

im
) 

x 
10

3

-2.5

0

2.5

0 50 100 150

Fit start time [µs]

Φ
(J

im
)

0

0.2

0.4

0.6

0 50 100 150

Fit start time [µs]A
(D

C
B

O
) 

x 
10

3

0

2.5

5

0 50 100 150

Fit start time [µs]
Φ

(D
C

B
O

)

0.014

0.015

0.016

0.017

0 50 100 150

Fit start time [µs]

A
lo

ss

1

1.1

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



),m;Z � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function (Jim env. = CBO env.), Sum of Detectors, Period 4

85

90

95

0 50 100 150

Fit start time [µs]

R
 [p

p
m

]

280.4

280.6

0 50 100 150

Fit start time [µs]

N
 / 

10
6

0.4016

0.4018

0 50 100 150

Fit start time [µs]

A

2.966

2.968

2.97

0 50 100 150

Fit start time [µs]

Φ

466

466.5

467

467.5

0 50 100 150

Fit start time [µs]

f C
B

O
 [k

H
z]

0.003

0.004

0.005

0 50 100 150

Fit start time [µs]

A
C

B
O

5.5

6

0 50 100 150

Fit start time [µs]

Φ
C

B
O

0

0.002

0.004

0 50 100 150

Fit start time [µs]

A
(R

o
b

)

0

2.5

5

0 50 100 150

Fit start time [µs]

Φ
(R

o
b

)

��3=c>7�A4B2),¥�¥�Á �MÏ¸È�Ì�ÏRÏ�Å«Ð�Ã8Ä`ÎJÈ�Ø�Ú[Å«Ï«ÛLÏ«Û�Ã@ÍlÛ�â.Ä~ÅÀÎ`Ä�Ñ�Ç�ØlÎ,Ï�ÅÀË;ØeÑIË;ÌKÌ�Ç�ØiÍ�Ã`Ì�Å�Ë,Æ 
Mã��èÛ�ÃpÍMÛ�È.Ä,Ã8Ð�Ë,Æ;Ç�Õ
É=È�Ï�Å�Ë�ØWÚ�È.Ä�È;ÄJÄ~Ç�ÐiÃ4Æ�Ï¸Ë8Û�È

�
Ã�Ï«Û�ÃpÄIÈ;ÐiÃKÃ`Ø

�
Ã`É=Ë~Í�Ã^È.Ä�Ï«Û�Ã^È>ÎJÎ�ÃdÍ�Ï¸È;Ø�Î~Ã2Ò�ÓKÔ@ã��èÛ�Ã�ÐeÇ�Ë;ØWÉÖÅ Ñ,Ã�Ï�Å¶ÐiÃ

Ú�È.Ä�Ù �DÃ4Æ"Ï¸Ë�� 
Mã 
 � � ��ÄIã



� ������� ����
 � � 	��X� �H�F�
� � � �
 �:�H� � � �  � � � �B� � � �
 � ),m�)

Full Physics Function (Jim env. = CBO env.), Sum of Detectors, Period 4

0

0.5

1

1.5

0 50 100 150

Fit start time [µs]

A
(J

im
) 

x 
10

3

-2.5

0

2.5

0 50 100 150

Fit start time [µs]

Φ
(J

im
)

0

0.5

1

0 50 100 150

Fit start time [µs]A
(D

C
B

O
) 

x 
10

3

4

6

0 50 100 150

Fit start time [µs]
Φ

(D
C

B
O

)

0

0.001

0.002

0.003

0 50 100 150

Fit start time [µs]

A
lo

ss

1

1.1

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



),m�� � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

� ��� �
	�����	���� ��� � �!��"��I) �6� 	 ##� � �(�l( � *) -$� "�/F�

Full Physics Function, Halfring Fits, All Runs

85

90

95

0 50 100 150

Fit start time [µs]

R
 [p

p
m

]

-0.1

0

0.1

0 50 100 150

Fit start time [µs]

N
 / 

10
6 +593.766

+609.996

-0.5

0

0.5

0 50 100 150

Fit start time [µs]

∆A
 x

 1
03

+0.3974

+0.4062 2.965

2.97

0 50 100 150

Fit start time [µs]
φ

465

465.5

466

466.5

0 50 100 150

Fit start time [µs]

f C
B

O
 [k

H
z]

0.004

0.006

0.008

0 50 100 150

Fit start time [µs]

A
C

B
O

0

2.5

5

0 50 100 150

Fit start time [µs]

φ C
B

O

0

0.002

0.004

0.006

0 50 100 150

Fit start time [µs]

A
R

o
b

0

2.5

5

0 50 100 150

Fit start time [µs]

φ R
o

b

��3=c>7�A4Be),¥.��Á��lÏ¸È;Ì�Ï�Ï�Å¶ÐiÃ�Ä`Î~È;ØPÑIË;Ì^Ï«Û�ÃKÏ�Ú�ËiÛ�È;É Ñ�Ì~Å«ØD×�ÄpÄ,ÃdÍ�È;ÌCÈ�Ï�ÃIÉ â²Ü¸Ì4Ã4ÆVÎIÅ«ÌCÎIÉ6Ã�Ä
�

Æ�ÃIÏ¸ã �;Õ � � �hà`ÉÖÇ�Ã
Ï�Ì�Å�È;Ø�×�É6Ã�Ä

�

Æ�ÃIÏ¸ã � �>Õ � 
�ßiÚ[Å«Ï«ÛLÏ«Û�Ã@ÍMÛ�â.Ä~ÅÀÎ`ÄrÑ�Ç�ØlÎ,Ï�ÅÀË;ØeÑ`Ë�ÌPÈ;É«É�Ì~Ç�Ø�ÄIã



� ���7��� ����
 � � 	��X� �H�F�
� � � �
 �:�H� � � 3
U� � �K�3	���� � ),m�¥

Full Physics Function, Halfring Fits, All Runs

0

0.5

1

1.5

0 50 100 150

Fit start time [µs]

A
Ji

m
 x

 1
03

0

5

0 50 100 150

Fit start time [µs]

φ Ji
m

0

0.5

1

0 50 100 150

Fit start time [µs]

A
D

C
B

O
 x

 1
03

0

5

0 50 100 150

Fit start time [µs]
φ D

C
B

O

0.002

0.004

0.006

0 50 100 150

Fit start time [µs]

A
r.

s.
e.

100

120

140

0 50 100 150

Fit start time [µs]

τ r.
s.

e.

0.9

1

1.1

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



),m.� � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function, Halfring Fits, Period 1a

80

90

100

0 50 100 150

Fit start time [µs]

R
 [p

p
m

]

-0.1

0

0.1

0 50 100 150

Fit start time [µs]

N
 / 

10
6 +43.138

+44.012

-0.5

0

0.5

0 50 100 150

Fit start time [µs]

∆A
 x

 1
03

+0.396

+0.4053
2.97

2.975

2.98

0 50 100 150

Fit start time [µs]

φ

472

474

476

0 50 100 150

Fit start time [µs]

f C
B

O
 [k

H
z]

0.005

0.01

0 50 100 150

Fit start time [µs]

A
C

B
O

0

2

4

0 50 100 150

Fit start time [µs]

φ C
B

O

0

0.005

0.01

0.015

0 50 100 150

Fit start time [µs]

A
R

o
b

0

2.5

5

0 50 100 150

Fit start time [µs]

φ R
o

b

��3=c>7�A4Be),¥�ê�Á��lÏ¸È;Ì�Ï�Ï�Å¶ÐiÃ�Ä`Î~È;ØPÑIË;Ì^Ï«Û�ÃKÏ�Ú�ËiÛ�È;É Ñ�Ì~Å«ØD×�ÄpÄ,ÃdÍ�È;ÌCÈ�Ï�ÃIÉ â²Ü¸Ì4Ã4ÆVÎIÅ«ÌCÎIÉ6Ã�Ä
�

Æ�ÃIÏ¸ã �;Õ � � �hà`ÉÖÇ�Ã
Ï�Ì�Å�È;Ø�×�É6Ã�Ä

�

Æ�ÃIÏ¸ã � �>Õ � 
�ßiÚ[Å«Ï«ÛLÏ«Û�Ã@ÍMÛ�â.Ä~ÅÀÎ`ÄrÑ�Ç�ØlÎ,Ï�ÅÀË;ØeÑ`Ë�Ì^Ì~Ç�Ø2Í�ÃIÌ~ÅÀË,Æ �>È�ã



� ���7��� ����
 � � 	��X� �H�F�
� � � �
 �:�H� � � 3
U� � �K�3	���� � ),m�ê

Full Physics Function, Halfring Fits, Period 1a

0

1

2

3

0 50 100 150

Fit start time [µs]

A
Ji

m
 x

 1
03

0

2.5

5

0 50 100 150

Fit start time [µs]

φ Ji
m

0

1

2

0 50 100 150

Fit start time [µs]

A
D

C
B

O
 x

 1
03

0

2.5

5

0 50 100 150

Fit start time [µs]
φ D

C
B

O

0

0.0025

0.005

0 50 100 150

Fit start time [µs]

A
r.

s.
e.

100

150

0 50 100 150

Fit start time [µs]

τ r.
s.

e.

0.9

1

1.1

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



),m�© � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function, Halfring Fits, Period 1b

80

90

0 50 100 150

Fit start time [µs]

R
 [p

p
m

]

-0.1

0

0.1

0 50 100 150

Fit start time [µs]

N
 / 

10
6 +75.126

+76.895

-0.5

0

0.5

0 50 100 150

Fit start time [µs]

∆A
 x

 1
03

+0.3985

+0.4068
2.96

2.965

2.97

0 50 100 150

Fit start time [µs]

φ

466

467

468

469

0 50 100 150

Fit start time [µs]

f C
B

O
 [k

H
z]

0.005

0.01

0 50 100 150

Fit start time [µs]

A
C

B
O

0

2.5

5

0 50 100 150

Fit start time [µs]

φ C
B

O

0

0.005

0.01

0.015

0 50 100 150

Fit start time [µs]

A
R

o
b

-2.5

0

2.5

0 50 100 150

Fit start time [µs]

φ R
o

b

��3=c>7�A4Be),¥�©�Á��lÏ¸È;Ì�Ï�Ï�Å¶ÐiÃ�Ä`Î~È;ØPÑIË;Ì^Ï«Û�ÃKÏ�Ú�ËiÛ�È;É Ñ�Ì~Å«ØD×�ÄpÄ,ÃdÍ�È;ÌCÈ�Ï�ÃIÉ â²Ü¸Ì4Ã4ÆVÎIÅ«ÌCÎIÉ6Ã�Ä
�

Æ�ÃIÏ¸ã �;Õ � � �hà`ÉÖÇ�Ã
Ï�Ì�Å�È;Ø�×�É6Ã�Ä

�

Æ�ÃIÏ¸ã � �>Õ � 
�ßiÚ[Å«Ï«ÛLÏ«Û�Ã@ÍMÛ�â.Ä~ÅÀÎ`ÄrÑ�Ç�ØlÎ,Ï�ÅÀË;ØeÑ`Ë�Ì^Ì~Ç�Ø2Í�ÃIÌ~ÅÀË,Æ ��à±ã



� ���7��� ����
 � � 	��X� �H�F�
� � � �
 �:�H� � � 3
U� � �K�3	���� � ),m ;

Full Physics Function, Halfring Fits, Period 1b

0

1

2

3

0 50 100 150

Fit start time [µs]

A
Ji

m
 x

 1
03

-2.5

0

2.5

0 50 100 150

Fit start time [µs]

φ Ji
m

0

1

2

0 50 100 150

Fit start time [µs]

A
D

C
B

O
 x

 1
03

0

2

4

0 50 100 150

Fit start time [µs]
φ D

C
B

O

0

0.005

0 50 100 150

Fit start time [µs]

A
r.

s.
e.

100

200

0 50 100 150

Fit start time [µs]

τ r.
s.

e.

0.9

1

1.1

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



),m�m � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function, Halfring Fits, Periods 2+3

85

90

95

0 50 100 150

Fit start time [µs]

R
 [p

p
m

]

-0.1

0

0.1

0 50 100 150

Fit start time [µs]

N
 / 

10
6 +336.081

+345.725

-0.5

0

0.5

0 50 100 150

Fit start time [µs]

∆A
 x

 1
03

+0.3975

+0.4063
2.965

2.97

0 50 100 150

Fit start time [µs]

φ

465

465.5

466

0 50 100 150

Fit start time [µs]

f C
B

O
 [k

H
z]

0.006

0.008

0.01

0 50 100 150

Fit start time [µs]

A
C

B
O

0

2

4

0 50 100 150

Fit start time [µs]

φ C
B

O

0

0.0025

0.005

0 50 100 150

Fit start time [µs]

A
R

o
b

0

2.5

5

0 50 100 150

Fit start time [µs]

φ R
o

b

��3=c>7�A4Be),¥ ;DÁ��lÏ¸È;Ì�Ï�Ï�Å¶ÐiÃ�Ä`Î~È;ØPÑIË;Ì^Ï«Û�ÃKÏ�Ú�ËiÛ�È;É Ñ�Ì~Å«ØD×�ÄpÄ,ÃdÍ�È;ÌCÈ�Ï�ÃIÉ â²Ü¸Ì4Ã4ÆVÎIÅ«ÌCÎIÉ6Ã�Ä
�

Æ�ÃIÏ¸ã �;Õ � � �hà`ÉÖÇ�Ã
Ï�Ì�Å�È;Ø�×�É6Ã�Ä

�

Æ�ÃIÏ¸ã � �>Õ � 
�ßiÚ[Å«Ï«ÛLÏ«Û�Ã@ÍMÛ�â.Ä~ÅÀÎ`ÄrÑ�Ç�ØlÎ,Ï�ÅÀË;ØeÑ`Ë�Ì^Ì~Ç�Ø2Í�ÃIÌ~ÅÀË,Æ.Ä � Þ ��ã



� ���7��� ����
 � � 	��X� �H�F�
� � � �
 �:�H� � � 3
U� � �K�3	���� � ),m�+

Full Physics Function, Halfring Fits, Periods 2+3

0

1

2

0 50 100 150

Fit start time [µs]

A
Ji

m
 x

 1
03

0

2

4

0 50 100 150

Fit start time [µs]

φ Ji
m

0

0.5

1

0 50 100 150

Fit start time [µs]

A
D

C
B

O
 x

 1
03

0

5

0 50 100 150

Fit start time [µs]
φ D

C
B

O

0.0025

0.005

0.0075

0 50 100 150

Fit start time [µs]

A
r.

s.
e.

100

120

140

160

0 50 100 150

Fit start time [µs]

τ r.
s.

e.

0.9

1

1.1

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



),+;Z � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function, Halfring Fits, Period 4

80

90

0 50 100 150

Fit start time [µs]

R
 [p

p
m

]

-0.1

0

0.1

0 50 100 150

Fit start time [µs]

N
 / 

10
6 +138.279

+142.22

-0.5

0

0.5

0 50 100 150

Fit start time [µs]

∆A
 x

 1
03

+0.3972

+0.4061 2.965

2.97

0 50 100 150

Fit start time [µs]

φ

465

466

467

0 50 100 150

Fit start time [µs]

f C
B

O
 [k

H
z]

0.004

0.006

0.008

0.01

0 50 100 150

Fit start time [µs]

A
C

B
O

0

2.5

5

0 50 100 150

Fit start time [µs]

φ C
B

O

0

0.005

0.01

0 50 100 150

Fit start time [µs]

A
R

o
b

0

2.5

5

0 50 100 150

Fit start time [µs]

φ R
o

b

��3=c>7�A4Be),¥�m�Á��lÏ¸È;Ì�Ï�Ï�Å¶ÐiÃ�Ä`Î~È;ØPÑIË;Ì^Ï«Û�ÃKÏ�Ú�ËiÛ�È;É Ñ�Ì~Å«ØD×�ÄpÄ,ÃdÍ�È;ÌCÈ�Ï�ÃIÉ â²Ü¸Ì4Ã4ÆVÎIÅ«ÌCÎIÉ6Ã�Ä
�

Æ�ÃIÏ¸ã �;Õ � � �hà`ÉÖÇ�Ã
Ï�Ì�Å�È;Ø�×�É6Ã�Ä

�

Æ�ÃIÏ¸ã � �>Õ � 
�ßiÚ[Å«Ï«ÛLÏ«Û�Ã@ÍMÛ�â.Ä~ÅÀÎ`ÄrÑ�Ç�ØlÎ,Ï�ÅÀË;ØeÑ`Ë�Ì^Ì~Ç�Ø2Í�ÃIÌ~ÅÀË,Æ 
Mã



� ���7��� ����
 � � 	��X� �H�F�
� � � �
 �:�H� � � 3
U� � �K�3	���� � ),+�)

Full Physics Function, Halfring Fits, Period 4

0

1

2

0 50 100 150

Fit start time [µs]

A
Ji

m
 x

 1
03

0

5

0 50 100 150

Fit start time [µs]

φ Ji
m

0

0.5

1

1.5

0 50 100 150

Fit start time [µs]

A
D

C
B

O
 x

 1
03

0

2.5

5

0 50 100 150

Fit start time [µs]
φ D

C
B

O

0

0.005

0.01

0 50 100 150

Fit start time [µs]

A
r.

s.
e.

100

125

150

0 50 100 150

Fit start time [µs]

τ r.
s.

e.

0.9

0.95

1

1.05

0 50 100 150

Fit start time [µs]

χ2

0

0.5

1

0 50 100 150

Fit start time [µs]

χ2  p
ro

b
ab

ili
ty



),+�� � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

� �X� � " �#��� �,�$	#�& �$�	��%��	,�6��� � 	 � � 	 ����	 � "�/�� 	 � ������� �

Full Physics Function, Start Time = 49.2µs, All Runs

80

90

100

0 10 20

Detector

R
 [p

p
m

]

0

50

100

0 10 20

Detector

N
 / 

10
6

0.35

0.4

0.45

0 10 20

Detector

A

2.96

2.98

3

0 10 20

Detector
Φ

464

465

466

467

0 10 20

Detector

f C
B

O
 [µ

s]

0

0.02

0.04

0 10 20

Detector

A
C

B
O

0

2.5

5

0 10 20

Detector

Φ
C

B
O

0

0.005

0.01

0.015

0 10 20

Detector

A
(R

o
b

)   38.12    /    21

P1  0.3308E-02

0

2.5

5

0 10 20

Detector

Φ
(R

o
b

)   63.43    /    21

P1   2.855

�t36c>7�A4B�),¥�+�ÁRÊ�Å�Ï«ÄPË'Ñ^Å«ØlÆ;Å
�
ÅÀÆ;Ç�È;É0Æ�Ã,Ï�Ã4Î±Ï¸Ë;Ì^Ä�Í�Ã4Î±Ï�Ì'ÈVÚ[Å�Ï«ÛLÏ«Û�Ã@ÍMÛDâÄ�Å�ÎIÄrÑ~Ç�ØlÎ±Ï�Å�Ë�Ø8ÑIË;ÌPÈ�É¶É�Ì�Ç�Ø�Ä`ã



� ��� � � ��� 	�� 	:� � � � � � �B� � � �
 � 	�� � � ����
 � 	����X�7����� ��� � � ),+�¥

Full Physics Function, Start Time = 49.2µs, All Runs

0

0.002

0 10 20

Detector

A
(J

im
)   24.83    /    21

P1  0.6991E-03

0

2.5

5

0 10 20

Detector

Φ
(J

im
)   33.45    /    21

P1   4.781

0

0.002

0.004

0 10 20

Detector

A
(D

C
B

O
)

0

2.5

5

0 10 20

Detector
Φ

(D
C

B
O

)

0.95

1

1.05

0 10 20

Detectorg
(s

lo
w

) 
at

 5
0µ

s

1

1.2

0 10 20

Detector

χ2   18.98    /    21
P1   1.013

0

0.5

1

0 10 20

Detector

F
it

 p
ro

b
ab

ili
ty



),+.� � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function, Start Time = 49.2µs, Period 1a

60

80

100

120

0 10 20

Detector

R
 [p

p
m

]

0

2

4

0 10 20

Detector

N
 / 

10
6

0.35

0.4

0.45

0 10 20

Detector

A

2.96

2.98

3

0 10 20

Detector

Φ

473

474

475

0 10 20

Detector

f C
B

O
 [µ

s]

0

0.02

0.04

0 10 20

Detector

A
C

B
O

0

2.5

5

0 10 20

Detector

Φ
C

B
O

0

0.005

0.01

0.015

0 10 20

Detector

A
(R

o
b

)   14.55    /    21

P1  0.4141E-02

0

2.5

5

0 10 20

Detector

Φ
(R

o
b

)

��3=c>7�A4B8)`�>Z�ÁbÊ�Å«Ï«Ä^Ë'Ñ�Å¶Ø�Æ;Å
�
Å�Æ�Ç�È�É�ÆDÃIÏ�Ã4Î±Ï¸Ë;Ì�Ä¸Í�Ã4Î,Ï�ÌCÈiÚ[Å«Ï«ÛVÏ«Û�ÃbÍlÛ�â.Ä~ÅÀÎ`Ä�Ñ~Ç�ØlÎ±Ï�Å�Ë;ØKÑ`Ë;Ì�Ì�Ç�ØeÍ�Ã`Ì�ÅÀË,Æ ��È>ã



� ��� � � ��� 	�� 	:� � � � � � �B� � � �
 � 	�� � � ����
 � 	����X�7����� ��� � � ),+�ê

Full Physics Function, Start Time = 49.2µs, Period 1a

0

0.002

0 10 20

Detector

A
(J

im
)   7.547    /    21

P1  0.1313E-02

0

2.5

5

0 10 20

Detector

Φ
(J

im
)

0

0.002

0.004

0 10 20

Detector

A
(D

C
B

O
)

0

2.5

5

0 10 20

Detector
Φ

(D
C

B
O

)

0.95

1

1.05

0 10 20

Detectorg
(s

lo
w

) 
at

 5
0µ

s

1

1.2

0 10 20

Detector

χ2   48.81    /    21
P1  0.9923

0

0.5

1

0 10 20

Detector

F
it

 p
ro

b
ab

ili
ty



),+�© � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �

Full Physics Function, Start Time = 49.2µs, Period 1b

60

80

100

120

0 10 20

Detector

R
 [p

p
m

]

0

5

0 10 20

Detector

N
 / 

10
6

0.35

0.4

0.45

0 10 20

Detector

A

2.96

2.98

3

0 10 20

Detector

Φ

467

468

469

0 10 20

Detector

f C
B

O
 [µ

s]

0

0.02

0.04

0 10 20

Detector

A
C

B
O

0

2.5

5

0 10 20

Detector

Φ
C

B
O

0

0.005

0.01

0.015

0 10 20

Detector

A
(R

o
b

)   17.42    /    21

P1  0.5531E-02

0

2.5

5

0 10 20

Detector

Φ
(R

o
b

)

��3=c>7�A4Be)`��);Á�Ê�Å«Ï«Ä^Ë'Ñ�Å«ØlÆ;Å
�
ÅÀÆ;Ç�È;ÉèÆ�ÃIÏ�ÃJÎ,Ï¸Ë;Ì�Ä�Í�Ã4Î±Ï�Ì'ÈiÚ[Å�Ï«ÛVÏ«Û�ÃRÍMÛ�â.Ä�Å�ÎIÄtÑ�Ç�ØlÎ,Ï�ÅÀË;ØKÑIË;Ì�Ì�Ç�Ø�Í�Ã`Ì�ÅÀË,Æ �Dà,ã



� ��� � � ��� 	�� 	:� � � � � � �B� � � �
 � 	�� � � ����
 � 	����X�7����� ��� � � ),+ ;

Full Physics Function, Start Time = 49.2µs, Period 1b

0

0.002

0 10 20

Detector

A
(J

im
)   16.40    /    21

P1  0.1505E-02

0

2.5

5

0 10 20

Detector

Φ
(J

im
)

0

0.002

0.004

0 10 20

Detector

A
(D

C
B

O
)

0

2.5

5

0 10 20

Detector
Φ

(D
C

B
O

)

0.95

1

1.05

0 10 20

Detectorg
(s

lo
w

) 
at

 5
0µ

s

1

1.2

0 10 20

Detector

χ2   17.64    /    21
P1  0.9901

0

0.5

1

0 10 20

Detector

F
it

 p
ro

b
ab

ili
ty



),+�m � ��� 	B���S��� � ��� � � �
R�:�H� ��� � � 	 ��� � ����� � 	  �Q	�� � � �<�D	���� ��� � ��� � ?� ���5�7� 	  �
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Gain Change, Period 23
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Gain Change, Period 23
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Gain Change, Period 0, Cut at 3.2 GeV
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Gain Change, Period 0, Cut at 3.2 GeV
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Physics Func. w/o Phase Mod., Sum of Detectors, All Runs, ESC, Cut at 3.2 GeV
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Full Physics Function, Sum of Detectors, All Runs, ESC, Cut at 3.2 GeV
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Rob’s MC: Start Time = 25.2 µs
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Rob’s MC: Start Time = 25.2 µs
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