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Parameters	of	the	IR

Un-normalized?



IR	layout	in	EicRoot simulation



IR	Zoom	in	nearer	the	IP



Zoom	in	even	closer



IR	layout	in	EicRoot simulation	
compared	to	Bob’s	picture

• Note	that	in	my	picture,	 the	proton	beam	is	along	the	z	axis,	but	
in	Bob’s	picture,	the	electron	beam	is	along	the	z	axis



Roman	pot	details

• 4	silicon	trackers	per	station
• Each	tracker	is	10	cm	(?)	apart

• Pixel	size	is	20x20	micron
• Each	tracker	is	x	cm	thick
• The	change	in	beta	function	is	not	accounted	for	within	a	
station
• This	means	that	the	”hole”	in	the	trackers	is	the	same	for	each	
tracker	in	the	station	holding	the	beta	function	at	the	center

• Station	is	rotated	so	that	beam	goes	perpendicular	to	the	
surface
• The	“hole”	around	the	beam	accounts	for	the	emittance	in	
the	x	and	y	directions	(so	the	“hole”	is	a	rectangle,	not	a	
square)



Acceptance	(w/	and	w/o	divergence)

w/	divergence

No	divergence

(This	is	the	pT calculated	folding	 in	
smearing	 from	divergence,	not	the	pT
from	the	physics	source	purely)



Acceptance	compared	to	Bob’s	result

• Looks	like	reasonable	agreement	between	our	evaluations

No	divergence



Pt	reconstruction	details

• Use	machine	learning	algorithm	to	create	a	“lookup	table”	
mapping	input	from	the	detector	to	the	track	pt
• Input	is	the	x,	y,	z	of	the	first	tracker	in	station	hit	position	and	the	3D	
angle	of	the	track	through	the	tracker

• Output	is	the	track	pt
• Best	results	with	a	support	vector	machine	regression	model	(straight	
from	scikit-learn	 in	Python)

• A	best	line	fit	is	found	using	the	hits	in	the	tracker	for	each	station
• The	hits	are	“digitized”	to	for	the	20x20	micron	detector
• Consider	3	models:

• Only	using	RP1	and	RP2
• Only	using	RP3	and	RP4
• Only	using	RP1,	RP2,	and	RP3

• Validate	model	on	set	aside	data	not	used	for	the	model	training



Handling	divergence	at	the	IP

• The	divergence	is	applied	post-collision	as	a	simple	
rotation	to	the	outgoing	momentum	vector
• The	divergence	is	applied	with	different	values	in	
the	x	and	y	direction
• An	angle	in	each	direction	is	pulled	from	a	gaussian
distribution	with	a	mean	of	zero	and	a	width	equal	
to	the	divergence
• The	momentum	vector	of	the	proton	is	then	
rotated	about	each	direction	with	the	angle



Cross	checking	the	divergence	application
• The	distribution	of	the	rotation	angles	applied	as	a	result	of	the	
divergence



Cross	checking	the	divergence	application

pT [GeV/c]

pT [GeV/c]

ΔpT [GeV/c]

• No	divergence
• w/	divergence

ΔpT [GeV/c]

(pT_true – pT_div)/pT_true



Difference	in	hit	position	in	pot	due	to	divergence

• Use	the	power	of	Pandas
• Load	text	files	into	a	dataframe
• Colmuns =	x1,	y1,	z1,	tx1,	ty1,	tz1,	x2,	y2,	z2,	tx2	,ty2	,tz2,	pt

• Merge	data	for	the	roman	pot	reconstruction	before	and	
after	application	of	divergence
• Both	files	record	the	original	proton	pT from	the	collision
• Join	the	two	files	on	the	pT and	only	keep	entries	where	the	pT is	the	same

• Two	files	are	not	the	same	row	by	row	because	divergence	will	cause	some	protons	to	
come	in	or	out	of	acceptance



Difference	in	hit	position	in	pot	due	to	divergence
• First	hit	in	each	RP	station	in	x

RP1

RP2

Δx [cm]

Δx [cm]

Mean	=	-0.028	cm
Std =	1.360	cm

Mean	=	-0.028	cm
Std =	1.366	cm



Difference	in	hit	position	in	pot	due	to	divergence
• First	hit	in	each	RP	station	in	y

RP1

RP2

Δy [cm]

Δy [cm]

Mean	=	0.0028	cm
Std =	0.0615cm

Mean	=	0.0027	cm
Std =	0.0587	cm



Pt	reconstruction	results	
(RP1	and	RP2	only)

• Add	 in	divergence	(but	do	not	retrain	model)
• Evaluate	on	true	pt from	physics

• Add	 in	divergence	(and	 retrain	model)
• Evaluate	on	true	pt from	physics

Base	simulation

re
so
lu
tio

n

re
so
lu
tio

n

re
so
lu
tio

n

Pt	[GeV/c]

Pt	[GeV/c] Pt	[GeV/c]



Distribution	of	the	pt
deviation	in	a	pT bin

No	divergence

w/	divergence

0.5	<	pT <	0.6	GeV/c

0.5	<	pT <	0.6	GeV/c

Retrained	w/	divergence
(pt_true – pt_reco)/pt_true

(pt_true – pt_reco)/pt_true (pt_true – pt_reco)/pt_true
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Need	more	stats	for	further	
analysis	at	other	stations
• Condor	jobs	will	be	launched	soon	to	scale	this	
analysis


