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Closure Test Procedure and Inputs:
Unfold pythia reconstructed pt in phi 
distribution (Magenta color) using 
UPC smearing matrix.

Pythia Input (MC to be used as data):
§ Measured pt in phi spectrum (reco)

UPC Input (Monte Carlo):
§ Smearing matrix
§ True pt in phi spectrum
§ Measured pt in phi spectrum

Yi
el

d



0 2 4 6 8 10 12 14 16 18 20 22 24
 [GeV/c]TTrue P

5000

6000

7000

8000

9000

10000

11000

12000Yi
el

d

 (UPC)F in TTrue P
xini

Entries  219403
Mean    13.45
Std Dev     6.242

F in TTrue P

F in TReco P

 (UPC)F in TTrue P

0

1000

2000

3000

4000

5000

6000

7000

 Detector Response MatrixF in TP

0 2 4 6 8 10 12 14 16 18 20 22 24
 [GeV/c]F in TReco P

0

2

4

6

8

10

12

14

16

18

20

22

24

 [G
eV

/c
]

F
 in

 
T

Tr
ue

 P

Adet
Entries  219403
Mean x   12.38
Mean y   13.45
Std Dev x   6.159
Std Dev y   6.242

0

1000

2000

3000

4000

5000

6000

7000

Adet
Entries  219403
Mean x   12.38
Mean y   13.45
Std Dev x   6.159
Std Dev y   6.242

 Detector Response MatrixF in TP

index Index (reco)

Index (true)

Yi
el

d



0 2 4 6 8 10 12 14 16 18 20 22 24
i

3-10

2-10

1-10

1

10

210

| i
|d

|
i

TSVDUnfold |d
dd

Entries  37
Mean    2.814
Std Dev     4.695

|
i

TSVDUnfold |d

§ D vector is used for choosing
appropriate regularization.

§ Helps choose the optimum
regularization parameter alias,
kreg.

§ Regularization parameter = 5 was
chosen and set to obtain the
appropriate unfolded spectrum.
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In the cross-check, unfolded pythia is expected to reproduce true pythia distribution
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UPC (used for response matrix) and Pythia (unfolded MC), number of events not normalized

Comparison of the unfolded pythia MC (red) to the generated (blue) pythia distribution
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