Unfolding of flow
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Background

* Traditionally, people believe that flow vector should
be boost invariant:

ﬁn(r/a) — 1_}n(r’b) — ﬁn(r/O)
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* However, recent experiments suggest a
decorrelation effect between dlfferent n segment:
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Background

* The observed data has a smearing effect(both
statistical and non-flow):
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Step-by-step problem

3D unfolding with decorrelation (our aim)

/ \

Toy decorrelation model: Unfolding dimension:
1. No decor. 1. 1D
2. Decor. on EP angle 2. 2D
3. Decor. on EP angle and 3. 3D
maghnitude (More dimensions, more
information.)




Toy decorrelation model
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Toy decorrelation model (Cont.)

Decor. on EP angle and magnitude “AG"

dpq = dyp, = 0.02 (Magnitude)

AB '~Uniform(0,2m)

By this construction, we ensure:
*
(V2,aV2,p)
2
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Dimension choice
Vz,a + vz,b/z
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Method

* Unfold method: Bayesian Unfolding.
* Implement: RooUnfold Package.

Calculate by iteration Known

o

¢ : cause(true); é : ef fect(observation), A;; = Count(e;|c;)
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* This method has been employed in several 1D
unfolding projects successfully.
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Method

The response matrix generation workflow

Sample as the true/cause with
a prior Distri.: ¢

Add response(smearing in our

case) to get observe/effect: e

Fill a 2D histogram to obtain
the response matrix: p(e|c)
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Choice of prior distribution

* The unfolded distribution will by construction be
include in the given prior distribution of response
matrix.

* So the prior distribution should at least fully cover
unfolded distribution.

* It’s wise to choose distribution after smearing as
prior.

* In previous results, we chose a prior distribution on a much larger
region. And consequently, fewer data on the concerned region, more
error on some region.



1D unfolding
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Response matrix

Entries 100
Meanx  0.5346
Meany 0.6825
Std Dev x 0.4654
Std Devy 0.5906
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Response matrix

T T 3
03 rest f —— V_’[I’ue
oL B [nties 2500 -« V_Smear
- Meanx 008971 itr=1
I Meany 009429 f itr=2
N Std Devx 0.0278 . itr=4
i Std Devy 003091 = itr=8
I 800 ——itr=16
n itr=32
200 3
11 | L1 1 ‘ | | L1 1 1 ‘ | 0 0.3

0.06 01 0.15 02 0.25 03
(v2'a+v2'b)/2

16



2D unfolding



Counts

Unfold joint vz'“+v2'b/2 & lvz'“_vz'bl/z
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Counts

Unfold joint "227 720/ & A
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Unfold joint "22772b /. & Au

A A
Unfold result

Smeared distribution True distribution (32 iterations)
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More dimensions give more information!

Response matrix of Ay in 2D unfold
. . +
Response matrix of Ay in 1D unfold (Joint with “>**"22/,)

vz,a"'vz,b/z.

And take a slice of small

o

Entries 100
Meanx 0.5346
Meany 0.6825
Std Dev x 0.4654
Std Devy 05906 25

Entries 100
Meanx  1.312
Meany  1.533
Std Devx 0.871
Std Devy 0.9019
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More likely to be smeared.
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3D unfolding

n running...



