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ANSWERS TO THE COMMENTS OBTAINED FROM COLLABORATION1

MEMEBERS ON2

Measurements of γvp→ p′π+π− cross section with the CLAS detector for 0.43

GeV2 < Q2 < 1.0 GeV2 and 1.3 GeV < W < 1.825 GeV4

by G.V. Fedotov, Iu. Skorodumina, V.D. Burkert, R.W. Gothe, K. Hicks, V.I. Mokeev,5

and CLAS Collaboration6

We would like to thank all the Collaboration members, who have sent their comments, thus helping us to improve7

the paper significantly. The answers to the comments are given below.8

9

Comments by D. Carman10

11

General:12

13

- Figs. 3, 4, 6, 8, 9, 10, 13, 15: I think that you make the presentation less complete when you present these 2D14

figures in B&W. I strongly recommend that you replace these figures with color versions..15

We have tested both options and found that B&W style looks better indeed.16

17

• Page 1:18

1. Title: Use ”Measurements of the ...”.19

Done.20

2. Note: Throughout the paper you use ”$ \gamma {\rm v} $”. This really should be ”$ \gamma v $”.21

We introduced text letters instead of italic for those indices that correspond to text scripts22

according to the comment by Whit Armstrong received at the first round of the Ad Hoc23

review.24

3. Abstract: Line 4. Use ”... final hadronic system ...”.25

Done.26

4. Abstract: Line 6. Use ”... experiments to date.”.27

Done.28

5. Abstract: Line 9. Use ”The data offer promising prospects to improve knowledge on ...”.29

Done.30

6. Line 12. Use ”During the last several decades, ...”.31

Done.32

7. Line 19. Use ”... of the extracted observables ...”.33

Done.34

8. Line 31. Use ”... new data for the full integrated ...”.35

We don’t see any particular difference and prefer our version.36

9. Line 37. ”They are also available on GitHub [3].” I do not think that it is appropriate to cite data on a37

private github repository for CLAS. The CLAS physicsdb is sufficient and appropriate. I recommend to38

remove this reference.39

We found that to obtain the whole set of the cross sections from the CLAS Physics40

Database, a user needs to download hundreds of files manually (it means to push hun-41

dreds of buttons and spend a lot of time). We provide the github link as a complementary42

to the main source (CLAS db) for the convenience of those users, who need a quick access43

to the whole dataset. Additionally, we have already sent the data to Vitaly Chesnokov and44

hope he will soon upload them to the CLAS db.45
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10. Line 39. Use ”... in W ), as well ...”.46

Done.47

11. Line 40. Use ”... statistical uncertainties than were achieved ...”.48

Done.49

12. Line 41. Use ”... cross sections [4-6].”.50

Done.51

13. Line 58. Use ”... range, direct comparisons with these data are not straightforward and are not shown52

here.”53

Done.54

14. Line 66. Use ”... above the ∆(1232).”.55

Done.56

15. Line 71. Use ”... Q2 binning, which is valuable ...”.57

Done.58

16. Line 74. Use ”The most common way ...”.59

Done.60

• Page 2:61

1. Line 78. Use ”This model, which aims at ...”.62

Done.63

2. Line 87. Use ”... on the kinematic region), which is a very promising ...”.64

Done.65

3. Line 88. Use ”... of the resonant ...”.66

Done.67

4. Line 91. Use ”... within the JM model, ...”.68

Done.69

5. Line 97. Use ”... were acquired at JLab in Hall B ...”.70

Done.71

6. Line 99. Use ”... [1], which consisted ...”.72

Done.73

7. Line 101. Use ”... Drift Chambers (DC), a {\v C|herenkov} ...”.74

Done.75

8. Line 102. Use ”... a Time-of-Flight ... and a sampling ...”.76

Done.77

9. Line 105. Use ”... allowed for the determination of their momenta in the DC.”.78

Done.79

10. Line 109. Use ”... period that lasted from ...”.80

Done.81

11. Line 112. Use consistent significant figures on beam energies.82

We are not able to find the precise value for the part of the run with about 1 GeV beam83

energy. However, we prefer to keep all significant digits in ”2.039” GeV, since even 1 MeV84

is essential for some analysis procedures such as momentum corrections. So, we left it as85

is.86

12. Fig. 1 caption. Use ”... during the CLAS ”e1e” run period.”.87

Done.88

13. Line 118. Use ”... along the z-axis (near the center of CLAS), and ...”.89

Done.90

14. Line 123. Use ”The target cell had 15-µm-thick aluminum entrance and exit windows. In addition, an91

aluminum foil was located 2.0 cm downstream of the target center.”.92

Done.93

15. Line 128. Use ”... and served for both the estimation ... of events that originated ...”.94

Done.95
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16. Line 132. Use ”... included runs with the target cell ...”.96

Done.97

17. Line 140. Use ”Both distributions are normalized to ...”.98

Done.99

• Page 3:100

1. Line 147. Use ”... target runs shows two peaks that correspond ...”.101

We like our version better.102

2. Line 150. Use ”... a cut on the z-coordinate of the electron ...”.103

Done.104

3. Line 151. Use ”... by the two vertical ...”.105

Done.106

4. Line 167. Use ”... responses were analyzed.”.107

Done.108

5. Line 168. Do not begin a new paragraph with this sentence.109

We think that the sentence is good.110

6. Line 176. Use ”In the next step, a so-called sampling fraction ...”.111

Done.112

7. Line 184. Use ”... of Pe′ should be nearly a fixed constant. This constant is roughly 1/3, since by the113

EC design ...”.114

We don’t see any particular difference and prefer our version.115

8. Line 195. Use ”... while the other two curves ...”.116

Done.117

9. Line 196. Use ”... cut that was determined ...”.118

Done.119

10. Line 198. Use ”... for the experimental data ...”.120

Done.121

11. Line 208. Use ”As was shown ...”.122

Done.123

12. Line 210. Use ”... photoelectrons (the so-called ...”.124

Done.125

13. Fig. 4 caption. Last line. Use ”... that was applied ...”.126

Done.127

• Page 4:128

1. Left column: Line 2. Use ”... photoelectrons, shifted the measured CC spectrum toward zero ...”.129

Done.130

2. Left column: Line 5. Use ”... buy a more pronounced ...”.131

Done.132

3. Line 214. Use ”... denominator corresponds to the ...”.133

Done.134

4. Line 223. Use ”... As is seen in Fig. 4, ...”.135

We like our version better.136

5. Line 225. Use ”... sector (shown in white).”.137

Done.138

6. Line 230. Use ”... originated from the black ...”.139

Done.140

7. Line 233. Use ”... signals from the inefficient ...”.141

Done.142

8. Line 235. Use ”... as shown in Fig. 5. This peak in the photoelectron ...”.143

Done.144
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9. Line 244. Use ”... by the function:

y = ..., (1)

which is a slightly modified Poisson distribution where ...”.145

We like our version better since it explains things more consistent.146

10. Line 250. Use ”Finally, the correction factors defined as:

Fph.el. = ..., (2)

were applied as a weight for each event that corresponded to the particular PMT.”147

We like our version better since it explains things more consistent.148

11. Line 253. Do not begin a new paragraph with this sentence.149

The sentence looks good for us.150

12. Line 257. Use ”... for a charged particle track, ...”.151

The TOF system is able to provide timing information for neutral particles, too. So, we prefer to keep152

our version.153

13. Line 258. Use ”... candidate was calculated.”.154

Done.155

14. Line 262. Use ”... given by:”.156

Done.157

15. Eq.(4) should end with a comma not a period.158

Done.159

16. Line 271. Use ”... is given for scintillator 34 of CLAS sector 1.”.160

Done.161

• Page 5:162

1. Line 287. Use ”... bands in the experimental ...”.163

Done.164

2. Line 294. Use ”... the reconstructed momentum and ...”.165

we changed to ”... the measured momentum and ...” in order to avoid the confusion with166

the ”Monte Carlo reconstructed”.167

3. Line 296. Use ”... effects were of ...”.168

Done.169

4. Line 297. Use ”... they could not be simulated ...”.170

Done.171

5. Line 298. Use ”... procedure was needed ...”.172

Done.173

6. Line 302. Use ”It was shown ... position was shifted from the proton mass value and this shift depended174

on the CLAS sector.”175

The suggestion changes the meaning of the sentence. In the Ref.[14] (in the old paper176

version) the general statement, which is not based on the analyzed dataset, is given. So,177

we keep our version.178

7. Line 306. Use ”... effect depended on the ...”.179

Kept as is for the reason described above.180

8. Line 308. Use ”... 2.039 GeV, there was a small shift ...”.181

We do not see any particular difference, so our version was kept.182

9. Line 309. Use ”... peak position, while Ref. [14] ...”.183

See the answer to the previous comment.184

10. Line 319. Use ”... momenta could be neglected.”.185

We prefer to keep our version.186

11. Line 323. Use ”... correction, as well as an ...”.187

Done.188
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12. Line 332. Use ”... due to their interaction ...”.189

Done.190

13. Line 336. Use ”... and, therefore, the effect ...”.191

Done.192

14. Line 339. Use ”... shifts in the distributions ...”.193

Done.194

15. Line 342. Use ”... low-energy protons ...”.195

Done.196

• Page 6:197

1. Line 343. Use ”... loss in the materials.”.198

Done.199

2. Line 350. Use ”... 4π [1] as the areas covered ...”.200

Done.201

3. Line 353. Use ”In addition, the detection ...”.202

Done.203

4. Fig. 8 caption: Line 2. Use ”... plot shows the ...”.204

Done.205

5. Fig. 8 caption: Line 5. Use ”... curves show the applied ...”.206

Done.207

6. Line 365. Use ”For these particles, sector ...”.208

Done.209

7. Line 368. Use ”... as a function of the angles ...”.210

Done.211

8. Line 372. Use ”... cuts that select ...”.212

Done.213

9. Fig. 9 caption: Line 2. Use ”... plot shows the ...”.214

Done.215

10. Fig. 9 caption: Line 5. Use ”... curves show the applied ...”.216

Done.217

11. Line 376. Use ”... cuts were the best ...”.218

We prefer to keep our version, since this statement is general and does not correspond to219

particular dataset.220

12. Line 386. Use ”... areas were typically caused ...”.221

Done.222

13. Line 391. Use ”... were different for each CLAS sector.”.223

Done.224

14. Line 395. Use ”... run, variations of the experimental conditions, e.g. fluctuations in the target density225

or changes in the response of parts of the detector, ...”.226

Done.227

• Page 7:228

1. Line 398. Use ”Only the parts ...”.229

Done.230

2. Line 401. Use ”... per Faraday Cup (FC) charge ...”.231

Done.232

3. Line 408. Use ”The DAQ live time ...”.233

Done.234

4. Line 412. Use ”... is shown as a function of the DAQ live time and the yields ...”.235

Done.236

5. Line 419. Use ”... two final state hadrons ...”.237

Done.238
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6. Line 421. Use ”... can be reconstructed using ...”.239

We prefer to keep our version.240

7. Line 423. Use ”... between four different event topologies depending on the ...”.241

Done.242

8. Line 425. Use ”... final state hadrons (X is the undetected particle):”243

The X there is not necessarily the undetected particle, for example for 3-pion background244

it corresponds to more than one particle. So, we keep our version.245

9. Fig. 11 caption: Line 1. Use ”... of blocks as a function of DAQ ...”.246

Done.247

10. Fig. 11 caption: Line 2. Use ”... and the yields ...”.248

Done.249

11. Fig. 11 caption: Line 4. Use ”... lines show the applied cuts.”.250

Done.251

12. Line 431. Use ”... conditions, topology 1 ...”.252

Done.253

13. Line 434. Use ”... among the other ...”.254

Done.255

• Page 8:256

1. Fig. 12 caption: Line 2. Use ”... for the four event topologies ...”.257

Done.258

2. Fig. 12 caption: Line 5. Use ”... while the curves are from the simulation. The plot shows the ...”.259

Done.260

3. Line 450. Use ”cannot”.261

Done.262

4. Line 455. Use ”... and the absence of ...”.263

Done.264

5. Line 461. Use ”... 50%), but also to ...”.265

Done.266

6. Line 469. Use ”... final state hadrons, ... four-momenta of the initial state ...”.267

Done.268

7. Line 475. Use ”... final state particles.”.269

Done.270

8. Line 479. Use ”... curves show the simulation. The plots in Fig. 12 represent topologies ...”.271

Done.272

• Page 9:273

1. Line 498. Use ”... calculations, experimental events ...”.274

Done.275

2. Line 501. Use ”... simulation, the reconstructed .... subject to the same summation.”.276

Done.277

3. Line 506. Use ”... final state hadrons were known ...”.278

We prefer to keep our version.279

4. Line 513. Use ”... sections were obtained ...”.280

Done.281

5. Line 527. Use ”... final state hadrons ...”.282

The sentence was changed to “The kinematic variables that describe the final hadronic state are283

calculated from the four-momenta of the final hadrons in the c.m.s.”.284

6. Line 534. Use ”... final state hadron description ...”.285

The sentence was changed to “There are several ways to choose the five variables for the description286

of the final hadronic state.”.287
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7. Line 537. Use ”... pair of hadrons ...”.288

Done.289

8. Line 539. Use ”... pair of hadrons ...”.290

Done.291

9. Line 542. Use ”... between the two plans (i) defined by the ... and the first final state hadron and (ii)292

defined by the three-momenta of all final state hadrons ...”.293

Done.294

10. Line 564. Use ”... encompasses about 1.2 million ...”.295

Done.296

11. Line 567. Use ”... final state hadron ...”.297

The collocation was changed to ... in the hadronic variables ....298

12. Line 571. Use ”... 1.22 GeV, as well as ...”.299

Done.300

13. Line 574. Use ”Special attention was required for ...”301

We prefer to keep our version in order to keep the generality of the statement.302

• Page 10:303

1. Table I caption. Use ”... final state hadron ...”304

The collocation was changed to ... in the hadronic variables..305

2. Line 582. Use ”... Mupper was calculated ...”.306

Done.307

3. Line 607. Use ”... extracting the cross sections, the event yield was divided ..”308

Done.309

4. Line 608. Use ”... width ∆M , thus ...”.310

Done.311

5. Line 612. Use ”... data were not sufficient ...”.312

Done.313

6. Line 616. Use ”... which was different ...”.314

Done.315

7. Line 620. Use ”In addition to the above ...”.316

Done.317

8. Line 622. Use ”... variable was assigned ...”.318

Done.319

9. Line 624. Use ”... behavior, the ... size caused ...”.320

Done.321

10. Line 627. Use ”... applied that included ...”.322

Done.323

11. Line 628. Use ”... to 4% for some ...”.324

Done.325

• Page 11:326

1. Line 634. Use ”... of this paper) ...”.327

Done.328

2. Line 635. Use ”... σe via:”329

Done.330

3. Eq.(9) should end with a period.331

Done.332

4. Line 636. Use ”Here d5τ is ...”.333

Done.334

5. Line 637. Use ”... state that were described in Sec. IV A.”.335

Done.336
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6. Line 638. Use ”... photon flux given by”337

Done.338

7. Eq.(11) should end with a period.”.339

Done.340

8. Line 643. Use ”Here ν = ...”.341

Done.342

9. Line 651. Use ”... event was weighted ...”.343

Done.344

10. Line 660. Use ”... hydrogen, and NA ...”.345

Done.346

11. Line 664. Use ”... simulation and R ...”.347

Done.348

12. Line 683. GENEV needs a reference.349

Done.350

13. Line 691. Use ”... approach in Ref. [15].”.351

Done.352

14. Line 694. Use ”... procedures. The efficiency ... was then calculated in ...”.353

Done.354

15. Line 702. Use ”... and increased up to a few ...”.355

Done.356

• Page 12:357

1. Fig. 15 caption. Line 2. Use ”... uncertainty vs. efficiency.”.358

Done.359

2. Line 710. Use ”cannot”.360

Done.361

3. Line 712. Use ”... along with the other ...”.362

Done.363

4. Line 714. Use ”... and, therefore, some model ...”.364

Done.365

5. Line 725. Use ”Additionally, the efficiency in some ...”.366

Done.367

6. Line 726. Use ”... due to boundary effects, ...”.368

Done.369

7. Line 729. Use ”These cells could be differentiated from the cells with reliable efficiency by their larger370

relative ...”.371

We prefer to keep our version in order to maintain the generality of the sentence, but we372

removed the article ”the” in front of ”reliable efficiency”.373

8. Line 737. Use ”As is seen in ...”.374

We like our version better..375

9. Line 740. Use ”... efficiency was obtained ...”.376

Done.377

10. Line 752. Use ”... 22], as well as ...”.378

Done.379

11. Line 753. Use ”... and, therefore, provides ...”.380

Done.381

12. Line 755. Use ”.. describes in detail the approach ...”.382

Done.383

13. Line 760. Use ”... to the case when the ...”.384

Done.385

14. Line 761. Use ”... cells was ignored, and ...”.386

Done.387
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15. Line 762. Use ”... for the case when the empty cells were taken into account ...”.388

The collocation was changed to “... for the case when that was taken into account ...”.389

16. Line 763. Use ”The black curves represent the TWOPEG cross sections that were ...”.390

Done.391

17. Line 766. Use ”... from the empty cells ...”.392

Done.393

18. Line 770. Use ”... due to the negligible/zero CLAS acceptance in these regions.”.394

The sentence was changed to ”... due to the negligible/zero CLAS acceptance in the395

corresponding directions.”396

19. Line 776. Use ”... total statistical uncertainty, as was done in Refs. [6,22].”.397

Done.398

20. Line 780. Use ”... using the TWOPEG ...”.399

Done.400

21. Line 781. Use ”... [21], which accounts ...”.401

Done.402

22. Line 783. Use ”... known approach of Ref. [15].”.403

Done.404

23. Line 785. Use ”... cross sections from the non-radiative cross sections.”405

We prefer to keep our version.406

24. Line 787. Use ”... in TWOPEG, the double-pion ...”.407

Done.408

25. Line 790. Use ”... electron (the so-called ...”.409

Done.410

26. Line 792. Use ”In Refs. [15,21] the ...”.411

Done.412

• Page 13:413

1. Fig. 16 caption: Line 1. Use ”... for the cases when the contribution ...”.414

Done.415

2. Fig. 16 caption: Line 2. Use ”... when it was taken into ...”.416

Done.417

3. Fig. 16 caption: Line 3. Use ”... while the latter are with the ...”.418

Done.419

4. Line 814. Use ”... final state hadron ...”.420

Done.421

5. Line 817. Use ”... final state hadron ...”.422

Done.423

• Page 14:424

1. Fig. 17 caption. Line 1. Use ”The quantity 1/R (see Eq.(15)) as ...”.425

Done.426

2. Line 848. Use ”... of the efficiency,”.427

Done.428

3. Line 850. Use ”... by Eqs. (16) and (17) ...”.429

Done.430

4. Line 857. Use ”... sections, the total ...”.431

Done.432

5. Line 876. Use ”... as uncertainties in the electron registration ...”.433

We prefer to keep our version.434

6. Line 882. Use ”... were summed up in ...”.435

Done.436
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7. Line 883. Use ”... alternative method considers ...”.437

We prefer to keep our version.438

8. Line 889. Use ”... includes the uncertainties due to ...”.439

We prefer to keep our version.440

• Page 15:441

1. Fig. 18 caption: Line 1. Use ”... shadowed area for each point is the total cross section ...”.442

Done.443

2. Fig. 18 caption: Line 3. Use ”... the total systematic uncertainty. The error ...”.444

Done.445

3. Fig. 18 caption: Line 4. Use ”... curves are the cross section prediction ... dashed curves correspond ...”446

Done.447

4. Line 916. Use ”... extracted integrated cross ...”.448

Done.449

5. Line 917. Use ”... are shown by the black circles ...”.450

Done.451

6. Line 918. Use ”... shadowed areas correspond ...”.452

Done.453

7. Line 921. Use ”... systematic uncertainty.”454

Done.455

• Page 16:456

1. Fig. 19 caption: Line 2. Use ”... curves are the cross section ...”.457

Done.458

2. Fig. 19 caption: Line 3. Use ”... dashed curves correspond ...”.459

Done.460

3. Line 935. Use ”... due to the high ...”.461

Done.462

4. Line 942. Use ”... sections. This model aims at ...”.463

Done.464

5. Line 947. Use ”... results is based on the JM model estimations of ...”.465

We prefer to keep our version.466

6. Line 949. Use ”... differential), as well as ...”.467

Done.468

7. Line 955. Use ”... sections was obtained ...”.469

Done.470

8. Line 957. Use ”This generator employs the ...”.471

Done.472

• Page 17:473

1. Line 962. Use ”... of the model ...”.474

Done.475

2. Line 975. Use ”... for the integrated ...”.476

Done.477

3. Fig. 20 caption: Line 2. Use ”... integrated double-pion ...”.478

Done.479

4. Fig. 20 caption: Line 3. Use ”... details). The different symbols ...”.480

Done.481

5. Line 982 (and following). Use the updated PDG format for listing resonances, e.g P11(1440) –¿482

N(1440)1/2+.483

We made the footnotes with the notations in the updated PDG format.484
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6. Line 987. Use ”... data on the Q2-dependences of the resonance ...”.485

Done.486

7. Line 988. Use ”Additionally, the states ...”.487

Done.488

8. Line 992. Use ”... values of their electrocouplings ...”.489

Done.490

9. Line 1004. Use ”... for the integrated ...”.491

Done.492

10. Line 1007. Use ”These contributions were obtained as the ratio of ...”.493

We prefer to keep our version.494

11. Line 1011. Use ”... with increasing W and Q2, consistent with ...”.495

Done.496

12. Line 1012. Use ”... 1.5 GeV, this contribution ...”.497

Done.498

13. Line 1023. Use ”... extracted integrated ...”.499

Done.500

14. Line 1024. Use ”... [4], which were obtained with a ...”.501

We prefer to keep our version.502

15. Line 1035. Use ”... two in Ref. [4], the map of the empty cells ...”.503

Done.504

16. Line 1039. Use ”... binning in the hadron ...”.505

Done.506

17. Line 1043. Use ”CONCLUSIONS AND OUTLOOK”.507

Done.508

18. Line 1044. Use ”... on integrated and ...”.509

Done.510

19. Line 1047. Use ”The results are a significant improvement over previously ... in this kinematic region511

due to the extension in the W coverage and due to the increased statistics, thereby ...”.512

Done.513

• Page 18:514

1. Fig. 21 caption. Line 2. Use ”... and statistical uncertainties) ...”.515

Done.516

2. Fig. 21 caption. Line 3. Use ”... for the results from Ref. [4] (”e1c”), it is ...”.517

Done.518

3. Line 1052. Use ”... in the CLAS physics ...”.519

Done.520

4. Line 1073. Use ”... acceptance, in this way achieving a very ...”.521

Done.522

5. Line 1088. Use ”... contribution that grows ...”.523

Done.524

6. Line 1091. Use ”... extraction of the resonance electrocouplings.”.525

Done.526

• Page 19:527

1. Line 1133. Use ”... from the other sets of variables are ...”.528

Done.529

2. Line 1135. Use ”... between the two planes A ...”.530

Done.531

3. Line 1138. Use ”... all final state hadrons.”.532

Done.533
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4. Line 1140. Use ”... the c.m.s. their ...”.534

Done.535

5. Fig. 22 caption: Line 2. Use ”... final state hadrons ...”.536

Done.537

6. Fig. 22 caption: Line 3. Use ”... of the π− and ...”.538

Done.539

7. Fig. 22 caption: Line 4. Use ”... of the auxiliary ...”.540

Done.541

8. Line 1146. Use ”... along the z-axis.”.542

Done.543

9. Line 1149. Use ”... plane B. The angle between the two planes ...”.544

Done.545

10. Right Column: Line 8. Use ”... and in the case of ...”.546

Done.547

11. Right Column: Line 1161. Use ”... to see that ...”.548

Done.549

12. Right Column: Line 1163. Use ”... about the kinematics of the reactions ...”.550

Done.551

• References:552

1. Give URL for all CLAS-Notes.553

Done.554

2. You do not need to include arXiv listings for already published papers.555

We prefer to keep them in order to facilitate the paper search.556

3. Refs. [2], [3]. You have an extra space before the period.557

Done.558

4. Ref. [15]. Use ”... Rev. Mod. Phys. ...”.559

Done.560

5. Ref. [22]. Use ”... to be published ...”.561

Done.562

563

Comments by V. Mokeev564

565

In the recent paper on π+π−p electroproduction off protons by G. Fedotov, Iu. Skorodumina, et al., my previous566

questions on reliability of the statistical error bars for the experimental data were fully addressed. I think it is567

important for us to provide appealing presentation of these new results in order to maximize their impact on568

hadron and strong QCD physics.569

I have both “Major physics comments” and complementary “Editorial suggestions”. I have strong feeling that the570

“Major physics comments” should be implemented perhaps with edits. In a case of disagreement on implementation571

of the major comments, I appreciate to know the reasons.572

573

Major physics comments574

575

1. p.1 line 24. Ref [1] should be extended as:576

Ad1. V.D. Burkert, Eur. Phys. J. Web Conf. 134, 01001 (2017).577

Ad2. V.D. Burkert and C.D. Roberts, arXiv1710.02549[nucl-ex].578

Ad3. Iu. A. Skorodumina et al, Moscow Univ, Phys. Bull,70, 015203 (2015).579

Ad4. I.G. Aznauryan and V.D. Burkert, Prog. Part. Nuvcl. Phys. 67, 1 (2012).580

581

These references in Introduction, in my view, should introduce the place of our paper in the field of the N*582

physics.583

The Ref.[1] (in the old paper version) corresponded to the CLAS detector description, therefore584
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it should not be extended in the suggested way. However, we have added the following Refs.585

to the end of the first paragraph and to the beginning of the fifth paragraph of introduction,586

where they are relevant.587

588

[1] V. D. Burkert (CLAS), EPJ Web Conf. 134, 01001 (2017), arXiv:1610.00400 [nucl-ex].589

[2] B. Krusche and S. Schadmand, Prog. Part. Nucl. Phys. 51, 399 (2003), arXiv:nucl-590

ex/0306023 [nucl-ex].591

[3] I. G. Aznauryan and V. D. Burkert, Prog. Part. Nucl. Phys. 67, 1 (2012), arXiv:1109.1720592

[hep-ph].593

[4] I. A. Skorodumina et al, Moscow Univ. Phys. Bull. 70, 429 (2015), [Vestn. Mosk.594

Univ.,no.6,3(2015)].595

2. p. 1 line 63. high sensitivity → essential sensitivity.596

Please note that for N(1440)1/2+, N(1520)3/2-, N(1535)1/2-, N(1675)5/2-, and N(1680) 5/2+ resonance597

which are heavier than ∆, the Nπ exclusive channels are the driving source of the information on their598

electrocouplings.599

Done.600

3. p.15 line 925. after “...are reported” add Full data set is available in the CLAS Physics Data Base [2] (reference601

for the current paper version)602

The sentence “The whole set of the extracted cross sections is available in the CLAS physics603

database...” was added as the third paragraph in the section V.604

4. p.17 left and right. Remove the text between lines 988-998 “Beside that.... from Ref [7]” (see justification in605

my previous e-mail, which is attached below)606

607

in p. 17 lines 988-998 we have the statement which should be removed from the paper text.608

609

First, we have no P13(1700) resonance at all, we do have P11(1710) or N(1700)1/2+ in the PDG notation.610

The contribution from ∆(1600)3/2+, N(1675)5/2-, and N(1710)1/2+ to the π+π−p electroproduction off611

protons at Q2 <1.0 GeV2 is inside the data uncertainties. We never have information on these state electro-612

couplings at Q2 <1.0 GeV2 from the CLAS data. References [7,33] in the paper text (lines 988-998) are just613

irrelevant. The paper [7] reports electrocouplings of N((1440)1/2+, N(1520)3/2-, and ∆(1620)1/2- states,614

but DO NOT report anything on ∆(1600)3/2+ or P33(1600) state. The paper [33] does report electrocou-615

plings of N(1675)5/2-, N(1710)1/2+ states BUT at Q2 >1.7 GeV2, while the Q2-coverage of the π+π−p616

electroproduction data in Fedotov/Skorodumina paper is limited by Q2 <1.0 GeV2. Moreover, according617

to Fig.19,22 in Ref [33], electrocouplings A1/2 of N(1675)5/2-, and N(1710)1/2+ resonances demonstrate618

pronounced Q2-dependence in contrast with the statement in lines 988-998 in the Fedotov/Skorodumina619

paper on their Q2-independence. At W <1.8 GeV covered by Npipi data, the contributions from the tails of620

the ∆(1905)5/2+ and ∆(1950)7/2+ are inside the data uncertainties.621

622

In my view, the best way to proceed with this problem is: just to remove the text between the lines 988-998623

624

“Beside that the states.........taken from Ref [7]”625

626

The paper contains the new π+π−p of the best quality ever published for Npipi electroproduction. For this627

reason this paper should be published, but without confusing statement on data interpretation, which does628

not affect the paper core, that is the presentation of the new data set.629

630

We made a typo listing the resonances. P13(1700) was changed to D13(1700).631

You are right, the Ref.[33] (in the old paper version) was irrelevant. So, it was removed.632

However the reference [7] (in the old paper version) was kept, since for the resonances P33(1600),633

D15(1675), D13(1700), F35(1905), and F37(1950) we took the values of electrocouplings that were634

used for the study [7].635

You are right, the contribution from the resonances P33(1600), D15(1675), D13(1700) is very636

small, therefore we changed our text in order to emphasize that better.637
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The resonances F35(1905), and F37(1950) were found to give from 2% to 20% of the total638

resonant contribution as W grows from 1.7 GeV to 1.8 GeV. The corresponding sentence was639

added into the paper.640

5. p. 17 line 985. The electrocouplings of these nine states → The electrocouplings of the relevant nucleon641

resonances in the investigated Q2 range were taken from fit of the available results [Ad5] on Q2-dependencies642

of resonance electrocouplings extracted from the CLAS π+n, π0p, ηp and π+π−p exclusive electroproduction643

off proton data [7,9,26-35]644

Ad 5 https://userweb.jlab.org/∼mokeev/resonance electrocouplings/645

646

The suggested reference was added. We also made the following changes in the corresponding647

part of the text and provide there the direct reference to the study [10] (in the new paper648

version), where the things that you mentioned are explained in details. “The electrocouplings649

of these nine states in the investigated Q2 range were evaluated using the functions of their Q2-650

dependences taken from the study [10]. These functions were obtained as a polynomial fit of the651

available data on the resonance electrocouplings including those at the photon point[11,13,31-652

41]. Ref. [10] describes in detail the fit procedure.”653

6. p. 17 before “For all resonance states...” add654

Electrocouplings of the excited nucleon states in the mass range up to 1.6 GeV are currently available at655

photon virtualities 0< Q2 <5.0 GeV2. In computation of the resonant contributions they were estimated by656

interpolating the experimental results [Ad5] onto the Q2-grid of our π+π−p data. The results on longitudi-657

nal electrocouplings S1/2 for most nucleon resonances with masses above 1.6 GeV are limited by the photon658

virtualities Q2 >0.5 GeV2. For these high mass resonances, A1/2 electrocouplings were determined by inter-659

polating the available experimental results including those at the photon point. Instead, S1/2 electrocouplings660

were interpolated at photon virtualities Q2 >0.5 GeV2, while within narrow Q2-interval 0.4 < Q2 < 0.5 GeV2
661

we extrapolated their values assuming that they are equal to the interpolated values at Q2=0.6 GeV2 for each662

resonance.663

All approximations used in the evaluation of the resonant contribution should be written down.664

665

We have written down the approximations used in the evaluation of the resonant contribution.666

The following text was added. “Due to the scarce data on electrocouplings close to the photon667

point and the fact that the S1/2 does not exist at the photon point, the fit for the S1/2 electro-668

coupling of the resonances S31(1620), F15(1680), and P
′

13(1720) is unreliable at Q2 . 0.6 GeV2.669

Therefore, for these three states at Q2 . 0.6 GeV2 the constant value of the S1/2 taken at the670

last available Q2 point was used.”671

Beside that a computational mistake was found and corrected, therefore, Fig. 20 slightly672

changed and became more self-consistent. No additional manipulations with the electrocou-673

plings were made on this way.674

7. p.17 lines 1011-1012. ...consistent with previous studies [5,6] → consistent previous studies [5]675

676

Studies [6] cover Q2 >2.0 GeV2. Resonant contributions at Q2 >2.0 GeV2 and at Q2 <1.0 GeV2 are just677

incompatible. There is no way to confront them.678

679

Being obtained in different Q2 regions, the resonant contributions can either be consistent or680

inconsistent with each other. The word “consistent” here is used in the meaning “compatible681

with”. Therefore, the Ref.[6] (in the old paper version) should be kept.682

Beside that, we have extended the reference set with Ref.[12] (in the new paper version), which683

also reports the resonant contributions to the cross sections in the close kinematic region.684

685

Editorial suggestions686

687

1. p2. line 77. the JM model [7]→ the JM model [7,9,12,16]688

This reference should not be extended with Refs.[12,16] (in the old paper version) since they689

do not refer to the JM model. The references [7-9] are given in the next sentence.690
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2. p.3 line 160 Abbreviations DC, CC, TOF, and so on, should be defined before not after their first use in the691

text.692

The abbreviations DC, CC, TOF, and EC are firstly introduced on page 2, Section II, first693

paragraph.694

3. p. 3 line 181 π− losses → π− ionization losses695

Note that π− can suffer also nuclear interactions producing high energy tail for the deposited energy696

“loses” is a verb there.697

4. p3 line 194 and Fig. 3 I was unable to see the vertical line in Fig. 3698

“line” was changed to “line segment”.699

5. p.5 line 294. the momentum → the measured momentum700

Done.701

6. p. 5 lines 315-319 “‘Here, due to....can be neglected”702

This part is not fully clear, in particular for outsider-readers.703

Which total momentum we are speaking about, in which frame? In the CM, the total momentum of the704

final hadrons or the initial photon and proton is equal to zero. The fraction of zero makes no sense. Total705

momentum of the final hadrons should be equal of the total momentum of the initial photon and proton for706

any reaction. So, if we are speaking on the fraction of the energy-momentum transfer through the virtual707

photon which is carried out by each final hadron, it is in fact smaller in Npipi in comparison with Npi, while708

the absolute values of the final hadron momenta are fully determined by the W and by the five kin. variables709

for the final state kinematics. I propose to re-phrase this paragraph making it more clear.710

Here we are talking about the hadron momenta in the lab. frame. The total momentum there711

is equal to the beam energy.712

7. p.6 line 372. I propose to define more quantitatively “...a relatively flat particle density”713

This comprehensive collocation was formulated at the stage of the Ad-Hoc review, and we714

prefer to keep it.715

8. In Fig. 10 there is depletion at theta 10-20 deg. How we treat this depletion? If it is outside the fiducial716

cut, may be the fiducial cut should be shown in Fig. 10?717

We do not know exactly the origin of this depletion and can suppose that this is due to the718

dead DC wires. It is reproduced by the MC and hence does not affect the cross section.719

9. Fig. 11 ...blocks as function of DAQ time → ...blocks versus DAQ time720

We prefer to keep our version.721

10. Fig. 12. It is unclear to which integral the distributions are normalized.722

As it is written there the distributions are normalized to the “corresponding integrals”. This is723

a standard expression that means that distributions are normalized in a way that the integral724

under the curve is equal to 1 (after the normalization).725

11. p.9 lines 567-568 Replace the text “The binning size...Q2 bins” as:726

The binning over the final hadron variables is listed in Table I. It was chosen as compromise between the727

minimal bin size over kinematics variables and affordable statistical accuracy.728

The sentence was changed to “It was chosen to maintain reasonable statistical uncertainties of729

the single-differential cross sections for all W and Q2 bins.”730

12. Despite all my efforts, I was unable to understand the text between lines 597-609 in p.10. If possible, please731

write it in more clear form.732

This paragraph was refined multiple times during the analysis note and paper preparation733

and reviews. As a result this comprehensive explanation was achieved. The paragraph looks734

well-written to us.735

13. p.11 lines 683-691.736

As it is written, the paragraph is contradictory. If GENEV is using phase space, it does not use the JM05737

model. I guess, π+π−p channel was simulated within JM05, while for three-pion background the phase space738

was used. Please, rephrase the paragraph making it self-consistent.739

This is exactly what is written there.740



16

14. p. 12.n I strongly recommend to replace empty cells → blinded cells741

or any other English word differentiating the cells of zero acceptance from empty not populated by the742

measured events cells.743

We prefer to keep this notation. The definition of empty cells is clearly written in the fourth744

paragraph of section D.745

15. Better to present the summary Table of systematic uncertainties similar as done in Ref [6].746

We think that the Section “Systematic uncertainties” clearly explains the subject in a way it747

is written now.748

749

Comments by D. Ireland750

751

Dear Gleb, et al.,752

I have just a few comments on the draft paper, which looks to be in good shape:753

1. line 24: referencing the CLAS technical paper is better left to the experimental section; it is more important754

to reference some physics results, such as the previous measurements that are described.755

We refer to the CLAS detector at the place, where it is firstly mentioned. The references to756

the previous measurements are given in the introduction as well.757

2. lines 34-37: again, these sentences belong in the experimental section.758

Here (as it is common for an introduction) we introduce to a reader the focus of the paper thus759

providing some general statements concerning the data analysis and obtained results.760

3. figure 15: This figure is a little confusing. Is it not enough to simply state that cells with δε/ε greater than761

0.3 were not included because of concern over statistical accuracy?762

The cut on δE/E is a new feature of this analysis that was not used in the previous studies (we763

refer to them in the text). Beside that, the chosen position of this cut affects the amount of764

the empty cells and, therefore, alters the model dependence of the results. Thus it is extremely765

important to provide all the details of this procedure.766

4. line 799-802: I am not sure that, just because an approach for describing radiative processes in exclusive767

double-pion electroproduction is not available, it follows that a simpler assumption is adequate.768

Some re-wording maybe better, what about ”The latter assumption is necessary, since approaches that are769

capable of describing radiative processes in double-pion electroproduction are not yet available.”770

The word “adequate” here is used in the meaning “satisfactory or acceptable in quality for our771

needs”. Beside that, the following sentence given in this section justifies the applicability of772

the procedure. “However, the need to integrate the cross section at least over four hadronic773

variables (see Eq. (13)) considerably reduces the influence of the final state hadron kinematics774

on the radiative correction factor, thus justifying the applicability of the procedure”.775


