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BPM	pedestal	Study

qGoal: To help resolve the yields drift problems
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qToday

• Current Status Summary 



Recall	Beam	Position		Issue	
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Energy	2254	GeV	-- beam	information	at	target	versus	Run	Number

Use	Pengjia’s databaseX	versus	RunCurrent	versus	Run Dx/dz versus	Run

y versus	Run Dy/dz versus	Run



Recall	Beam	Position		Issue	
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Energy	2254	GeV	-- beam	information	at	target	versus	Run	Number

Use	Pengjia’s database

X	versus	RunCurrent	versus	Run Dx/dz versus	Run

y versus	Run Dy/dz versus	Run

If	plot	the	beam	information
Versus	current



Recall	Beam	Position		Issue	

Two	issues	to	check

• Current	dependence

• Suddenly	 jumps
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Energy	2254	GeV	-- beam	information	versus	Current



q The	calculation	of	beam	position	(pengjia technote):

q To	get	the	offset	b
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Beam	pos

Recall	BPM	Calibration	

• 𝐴" ,	𝐴#:	bpm	raw	signal	for	+	and	– channel

• 𝐴"$%& ,	𝐴#$%& :	bpm	pedestal	for	+	and	– channel

• 𝑏",	𝑏#:	offset,	calibration	constant	

• 𝑔), 𝑐,,	𝑐-,	𝑐.,	𝑐,/ ,	𝑐-/ ,	𝑐./ :	calibration	constant

Consider	 the	unlinear response	of	bpm



Recall	Beam	Position		Issue	
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However,	For	5T	longitudinal
• Only	3%	data	took	>50nA	 for	5T
• 15%	data	took	within	45nA	to	50nA
• 60%	data	took	within	40nA	to	45nA
• 22%	data	took	below	40nA

From	Pengjia’s email:
• Calibration	runs	on	different	beam	

current	(50-100nA)	on	May	3	(run	5490)

New
• Use	the	stable	yields	and	stable	BPMA	

runs	to	remove	the	current	dependence
• Use	the	new	offset,	put	in	the	old	

calibration	runs	 to	do	a	new	calibration



Using	the	old	database Using	the	new	database

Ebeam=2.2GeV,	momentum	2.049GeV,	Longitudinal	5T	
new	database	after	remove	current	dependence	

choose	the	runs	without	yields	to	correct
Each	mark	stands	for	one	run	 in	the	plot
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Only	runs	from	2.094GeV Only	runs	from	2.094GeV



Recall	Beam	Position		Issue	

Two	issues	to	check

• Current	dependence

• Suddenly	 jumps
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Energy	2254	GeV	-- beam	information	versus	Current

Use	Pengjia’s database



Recall	Beam	Position		Issue	
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Energy	2254	GeV	-- beam	information	versus	Run	Number

How	to	deal	with	beam	jumps	here:

Two	types	of	beam	position	 jumps
a) Red	circle	part	(	after	adding	 the	carbon	

cover,	run	5816),	 jump	about	5mm	or	
5mrad?	But	yields	no	change

b) Blue	circle	part	(run	5838-5851,	continuous
taking	data,	position	 jump	back	and	forth,	
spread	3mm	or		3mrad)	
yields	change	within	3%

9mm 9mrad

Use	Pengjia’s database



run materialID Momentum current/nA
yield(use	6mm
Raster	cut) BPMA x	(mm) BPMA y	(mm) BPMB x	(mm) BPMB y	(mm)

Horizontal
tg_x (mm)

tg_phi=dx/dz
(mrad)

Vertical tg_y
(mm)

tg_theta =dy/dz
(mrad)

5809 17 1.8857 44.07 1 -1.39 -2.35 -1.23 -2.57 -0.9 -1.23 -3.11 0.04
5810 17 1.8857 44.39 1.005 -1.37 -2.34 -1.19 -2.57 -0.78 -1.12 -3.05 0.08
5811 17 1.8857 44.12 1.003 -1.37 -2.34 -1.2 -2.56 -0.84 -1.18 -3.06 0.06
5812 17 1.8857 44.17 1.001 -1.37 -2.35 -1.18 -2.57 -0.78 -1.12 -3.05 0.08
5813 17 1.8857 42.92 0.997 -1.36 -2.34 -1.2 -2.56 -0.87 -1.21 -3.07 0.05
5814 17 1.8857 41.89 1.01 -1.39 -2.34 -1.24 -2.56 -0.94 -1.27 -3.09 0.05
5815 17 1.8857 42.84 1.005 -1.39 -2.35 -1.23 -2.58 -0.9 -1.24 -3.11 0.03
5816 17 1.8857 42.72 1.004 -1.36 -2.37 -1.2 -2.59 -0.85 -1.21 -3.11 0.03
5818 17 1.8857 39.35 1.002 -1.86 -2.02 -1.31 -0.64 -3.45 -3.3 2.89 6.4
5819 17 1.8857 41.33 1.006 -1.84 -2.02 -1.39 -0.57 -3.87 -3.76 2.89 6.39
5820 17 1.8857 40.19 1.005 -1.84 -2.02 -1.35 -0.59 -3.7 -3.59 2.93 6.43
5821 17 1.8857 39 1.021 -1.84 -2.02 -1.27 -0.59 -3.42 -3.29 3.08 6.59
5822 17 1.8857 38.88 1.006 -1.86 -2.02 -1.3 -0.61 -3.47 -3.33 2.99 6.51

Ebeam=2.2GeV, momentum 1.886GeV, Longitudinal 5T – 1st type jump
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1.5	hours	beam	down	 (target	anneal)	between	run	5816	and	run	5818
Carbon	cover	added	after	run	5816
Calibrated	Beam	position	 Jump	happened	when	beam	back
X	jump	-2.6mm;		y	jump	6.0mm
Theta	jump	6.37mrad;	phi	jump	 -1.8mrad
Data	Yields	within	1%	for	the	momentum	 setting
Usually	1mm	(1mrad)	 shift	change	yields	~3%



Ebeam=2.2GeV, momentum 1.886GeV, Longitudinal 5T – 1st type jump

Page	12

Run
Current

/nA
BPMA	1

Ped
BPMA	2

Ped
BPMA	3

Ped
BPMA	4

Ped
BPMB	1

Ped
BPMB	2

Ped
BPMB	3

Ped
BPMB	4

Ped
BPMA x	
(mm)

BPMA y	
(mm)

BPMB x	
(mm)

BPMB y	
(mm)

Horizontal
tg_x (mm)

tg_phi
=dx/dz
(mrad)

Vertical
tg_y
(mm)

tg_theta
=dy/dz
(mrad)

5811 44.12 12958.9 10269.2 28438.7 20938.9 9690.3 24686.4 38748.7 13262.3 -1.37 -2.34 -1.2 -2.56 -0.84 -1.18 -3.06 0.06
5812 44.17 12958.9 10268.9 28439.8 20937.2 9690.7 24687.3 38744.7 13261.7 -1.37 -2.35 -1.18 -2.57 -0.78 -1.12 -3.05 0.08
5813 42.92 12959 10268.8 28440.4 20935.9 9690.6 24686.6 38742.3 13261.9 -1.36 -2.34 -1.2 -2.56 -0.87 -1.21 -3.07 0.05
5814 41.89 12959.1 10268.8 28440.6 20934.9 9690.3 24684.5 38741 13262.9 -1.39 -2.34 -1.24 -2.56 -0.94 -1.27 -3.09 0.05
5815 42.84 12959.1 10268.8 28440.8 20934 9689.9 24682.1 38740 13264 -1.39 -2.35 -1.23 -2.58 -0.9 -1.24 -3.11 0.03
5816 42.72 12959.2 10268.8 28441 20932.9 9689.5 24679.3 38739.3 13265.2 -1.36 -2.37 -1.2 -2.59 -0.85 -1.21 -3.11 0.03
5818 39.35 12412.3 11070 25768.7 21291.5 11193.8 23134.9 23097.8 12869 -1.86 -2.02 -1.31 -0.64 -3.45 -3.3 2.89 6.4
5819 41.33 12412.8 11070.5 25787.7 21304.2 11191.6 23135.4 23100.4 12872.8 -1.84 -2.02 -1.39 -0.57 -3.87 -3.76 2.89 6.39
5820 40.19 12413.3 11070.9 25803.9 21314.9 11189.8 23134.7 23103 12876.4 -1.84 -2.02 -1.35 -0.59 -3.7 -3.59 2.93 6.43
5821 39 12413.7 11071.3 25819.1 21325 11188.2 23132.6 23106.5 12880.6 -1.84 -2.02 -1.27 -0.59 -3.42 -3.29 3.08 6.59
5822 38.88 12413.8 11071.5 25823 21327.6 11187.8 23132.1 23107.4 12881.6 -1.86 -2.02 -1.3 -0.61 -3.47 -3.33 2.99 6.51
5823 38.95 12414.2 11071.8 25834.3 21335 11186.6 23130.5 23110 12884.6 -1.82 -2 -1.27 -0.6 -3.43 -3.29 2.99 6.46
5824 44.33 12414.2 11071.9 25836.5 21336.5 11186.4 23130.2 23110.5 12885.2 -1.81 -2.1 -1.4 -0.66 -3.91 -3.88 2.68 6.21
5825 45.06 12414.3 11072 25840.4 21339.1 11186 23129.7 23111.3 12886.3 -1.82 -2.07 -1.44 -0.61 -4.05 -3.99 2.74 6.25
5826 47.12 12414.4 11072.1 25843.8 21341.4 11185.6 23129.2 23112.1 12887.2 -1.78 -2.06 -1.4 -0.61 -3.99 -3.96 2.72 6.2
5827 41.87 12415.2 11072.9 25870.3 21359 11182.9 23125.8 23117.8 12894 -1.82 -2.04 -1.04 -0.73 -2.55 -2.41 3.1 6.61
5828 42.37 12415.8 11073.6 25892.6 21373.7 11181.8 23127.3 23115.5 12892.1 -1.83 -2.03 -0.9 -0.74 -2.08 -1.91 3.32 6.83
5829 40.86 12417.1 11075.4 25935.5 21402.6 11180 23135.5 23100.2 12877.7 -1.83 -2.03 -1.26 -0.69 -3.25 -3.12 2.78 6.28
5830 41.3 12418.1 11076.7 25967.6 21424.4 11178.6 23142 23090 12868.1 -1.82 -2.04 -1 -0.79 -2.3 -2.15 2.98 6.48

We	saw	big	pedestal	jumps	for	both	BPMA	and	BPMB
BPMA	x	change	from	-1.36mm	to	-1.86mm,	y	change	from	-2.37mm	to	-2.02mm	



Ebeam=2.2GeV, momentum 1.886GeV, Longitudinal 5T – 1st type jump
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Run
Current

/nA
BPMA	1

Ped
BPMA	2

Ped
BPMA	3

Ped
BPMA	4

Ped
BPMB	1

Ped
BPMB	2

Ped
BPMB	3

Ped
BPMB	4

Ped
BPMA x	
(mm)

BPMA y	
(mm)

BPMB x	
(mm)

BPMB y	
(mm)

Horizontal
tg_x (mm)

tg_phi
=dx/dz
(mrad)

Vertical
tg_y
(mm)

tg_theta
=dy/dz
(mrad)

5811 44.12 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.35 -2.34 -1.16 -2.64 -0.59 -0.93 -3.26 -0.15
5812 44.17 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.36 -2.35 -1.15 -2.65 -0.54 -0.88 -3.25 -0.13
5813 42.92 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.35 -2.34 -1.17 -2.65 -0.61 -0.96 -3.27 -0.17
5814 41.89 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.38 -2.34 -1.2 -2.65 -0.68 -1.01 -3.3 -0.18
5815 42.84 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.38 -2.35 -1.2 -2.66 -0.66 -0.99 -3.32 -0.19
5816 42.72 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.35 -2.37 -1.16 -2.68 -0.6 -0.96 -3.31 -0.19
5818 39.35 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.34 -2.34 -7.47 0.6 -26.08 -27.54 -5.72 -2.73
5819 41.33 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.35 -2.33 -7.21 0.61 -25.29 -26.7 -5.21 -2.2
5820 40.19 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.33 -2.34 -7.35 0.62 -25.79 -27.24 -5.45 -2.45
5821 39 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.32 -2.34 -7.48 0.66 -26.28 -27.76 -5.61 -2.62
5822 38.88 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.33 -2.35 -7.56 0.64 -26.48 -27.96 -5.77 -2.78
5823 38.95 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.3 -2.33 -7.5 0.65 -26.35 -27.83 -5.73 -2.78
5824 44.33 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.35 -2.39 -6.68 0.42 -23.43 -24.8 -4.62 -1.54
5825 45.06 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.37 -2.35 -6.64 0.46 -23.26 -24.58 -4.44 -1.36
5826 47.12 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.36 -2.33 -6.28 0.41 -22.07 -23.34 -3.97 -0.9
5827 41.87 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.34 -2.34 -6.52 0.41 -22.84 -24.15 -4.43 -1.38
5828 42.37 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.35 -2.33 -6.26 0.39 -21.98 -23.25 -4.01 -0.95
5829 40.86 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.35 -2.33 -6.89 0.46 -24.02 -25.37 -5.03 -2.01
5830 41.3 12960.8 10273.7 28466.8 20890.4 9634.3 24319.8 38692.9 13401.6 -1.34 -2.34 -6.55 0.35 -22.83 -24.15 -4.68 -1.64

This	table	use	the	same	pedestal	(from	run	5816)	
BPMA	pos no	jumps????



BPMA	Database	for	run	after	5104
Calibration	runs	from	May	3rd 5490

The	offset	 is	b	factor	in	the	formula

The	offset	has	a	very	big	 shift

How	to	deal	with	b	factor:
b	got	from	current	dependence
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BPMA	Database



BPMB	Database	for	run	5485-5816

BPMB	Database	for	run	5817-5920
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BPMB	Database

Calibration	constant:

Offset:	b	offset
Gx,	gy:	relative	gain

A,b,c:	 linear	effect



BPMB	Database	for	run	current	around	37nA

BPMB	Database	for	run	current	around	42nA

Page	16

BPMB	Database



Ebeam=2.2GeV, momentum 1.469GeV, Longitudinal 5T – 2nd type jump

1. a	linear	current	dependence	 for	BPMB	x	from	run	5838	to	5842?	Due	to	unstable	BPMB?
2. almost	no	yields	change	from	run	5842-5843,	and	BPMA	just	drift	0.02mm	in	x,	the	calibrated	horizontal	x	jumped	 from	

-4.54mm	to	-1.43mm	from	run	5842	to	5843
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run materialID Momentum current/nA
yield(use	6mm
Raster	cut) BPMA x	(mm) BPMA y	(mm) BPMB x	(mm) BPMB y	(mm)

Horizontal
tg_x (mm)

tg_phi=dx/dz
(mrad)

Vertical tg_y
(mm)

tg_theta =dy/dz
(mrad)

5838 17 1.4684 40.88 1 -1.85 -2.03 -0.67 -1.08 -0.67 -0.42 2.8 6.31
5839 17 1.4684 41.61 0.992 -1.82 -2.04 -0.89 -0.87 -1.81 -1.63 2.97 6.48
5840 17 1.4684 42.59 0.993 -1.82 -2.03 -1.26 -0.84 -3 -2.87 2.32 5.78
5841 17 1.4684 45.7 0.977 -1.78 -2.06 -1.08 -1.12 -2.02 -1.9 1.8 5.24
5842 17 1.4684 46.39 0.973 -1.78 -2.06 -1.88 -1.08 -4.54 -4.54 0.37 3.74
5843 17 1.4684 49.78 0.966 -1.76 -2.06 -0.73 -0.9 -1.43 -1.3 3.09 6.57
5844 17 1.4684 51.21 0.969 -1.73 -2.07 -0.89 -0.86 -2.07 -2 2.88 6.34
5845 17 1.4684 54.02 0.969 -1.73 -2.08 -0.71 -1.02 -1.23 -1.12 2.79 6.25
5846 17 1.4684 54.27 0.985 -1.71 -2.09 -0.62 -1.03 -0.99 -0.89 2.88 6.33
5850 17 1.4684 45.98 0.973 -1.79 -2.05 -0.78 -0.79 -1.71 -1.56 3.37 6.87
5851 17 1.4684 43.05 0.983 -1.8 -2.02 -0.74 -0.63 -1.85 -1.68 3.91 7.42



• Beam	jumps	has	two	types.
• Any	suggestions?
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