395Appendix E:Data versus Monte Carlo PlotsChapter 4 describes the Monte Carlo program used to correct the data to full acceptance.This Appendix contains supplementary plots that document the event-generation processin the Monte Carlo.Figures E.1 and E.2 compare the length distributions observed in the data with thosegenerated by the structure-function Monte Carlo after cross-section cuts are applied.Figures E.3 through E.8 show the muon momentum resolution functions used to smearthe generated muon momentum at the front face of the toroid spectrometer, EMUFFG, asdescribed in Chapter 4.Figures E.9 through E.30 compare the distributions of kinematic quantities observed inthe data and simulated by the Monte Carlo after structure-function cuts. Figures E.9through E.19 compare the E744 data against the Monte Carlo events generated using theE744 flux files and calibration constants; Figures E.20 through E.30 compare the E770data against the Monte Carlo events generated using the E770 flux files and calibrationconstants.

396Appendix E

PLACE - SHEND, -1 .lt. Ehad .lt. 4 Xsec Cuts

Hadron Shower Length - Data vs. MC

0 10000 20000 30000 40000 50000 60000

0 10 20 30 40

PLACE - SHEND, 4 .lt. Ehad .lt. 10 Xsec Cuts 0 5000 10000 15000 20000 25000 30000

0 10 20 30 40

PLACE - SHEND, 10 .lt. Ehad .lt. 20 Xsec Cuts 0 5000 10000 15000 20000 25000 30000 35000

0 10 20 30 40

PLACE - SHEND, 20 .lt. Ehad .lt. 40 Xsec Cuts 0 5000 10000 15000 20000 25000 30000 35000 40000

0 10 20 30 40

Figure E.1: Data and Monte-Carlo hadron shower length distributionsfor —1 <

EHAD

< 40 GeV. It is possible to measure a value of

less than zero due to the muon restricted energy-loss subtraction; seeSection 3.?.

Data versus Monte Carlo Plots397

PLACE - SHEND, 40 .lt. Ehad .lt. 80 Xsec Cuts

Hadron Shower Length - Data vs. MC

0 5000 10000 15000 20000 25000 30000 35000 40000

0 10 20 30 40

PLACE - SHEND, 80 .lt. Ehad .lt. 150 Xsec Cuts 0 5000 10000 15000 20000 25000 30000

0 10 20 30 40

PLACE - SHEND, 150 .lt. Ehad .lt. 250 Xsec Cuts 0 2000 4000 6000 8000 10000 12000 14000

0 10 20 30 40

PLACE - SHEND, 250 .lt. Ehad .lt. 999 Xsec Cuts 0 500 1000 1500 2000 2500 3000 3500

0 10 20 30 40

Figure E.2: Data and Monte-Carlo hadron shower length distributionsfor

EHAD

> 40 GeV.

398Appendix EFigure E.3: Resolution functions

F = -

( ) ( )

1 1 1ppp

meas gen gen

for 0 <

Em

< 60 GeV.

Data versus Monte Carlo Plots399

Figure E.4: Resolution functions

F = -

( ) ( )

1 1 1ppp

meas gen gen

for 60 <

Em

< 100 GeV.

400Appendix EFigure E.5: Resolution functions

F = -

( ) ( )

1 1 1ppp

meas gen gen

for 100 <

Em

< 180 GeV.

Data versus Monte Carlo Plots401

Figure E.6: Resolution functions

F = -

( ) ( )

1 1 1ppp

meas gen gen

for 180 <

Em

< 290 GeV.

402Appendix EFigure E.7: Resolution function

F = -

( ) ( )

1 1 1ppp

meas gen gen

for290 <

Em

< 450 GeV.

Data versus Monte Carlo Plots403

Figure E.8: Resolution functions

F = -

( ) ( )

1 1 1ppp

meas gen gen

for

Em

> 450 GeV.

404Appendix E

Eneu neu SF Cuts

E744 SF cuts

0 2500 5000 7500 10000 12500 15000 17500 20000 22500

0 200 400 600

ID Entries

Mean RMS

2 441553

179.5

100.5

96/08/23 17.38

Data are crosses, MC are lines

Eneu anu SF Cuts 0 1000 2000 3000 4000 5000

0 200 400 600

ID Entries

Mean RMS

2 71287

138.0

76.09

Ehad neu SF Cuts 0 10000 20000 30000 40000 50000 60000

0 200 400 600

ID Entries

Mean RMS

2 441553

75.33

66.26

Ehad anu SF Cuts 0 2000 4000 6000 8000 10000 12000 14000 16000 18000

0 200 400 600

ID Entries

Mean RMS

2 71287

49.07

43.67

Data are crosses, MC are linesFigure E.9: E744 data versus Monte Carlo for the variables

En

and

EHAD

. Data versus Monte Carlo Plots405

Emu neu SF Cuts

E744 SF cuts

0 5000 10000 15000 20000 25000 30000 35000 40000

0 200 400 600

ID Entries

Mean RMS

2 441553

104.1

74.79

96/08/23 17.38

Data are crosses, MC are lines

Emu anu SF Cuts 0 1000 2000 3000 4000 5000 6000 7000

0 200 400 600

ID Entries

Mean RMS

2 71287

88.92

60.74

Theta neu SF Cuts

5000 10000 15000 20000 25000 30000 35000 40000 45000

0 0.05 0.1 0.15

ID Entries

Mean RMS

2 441553

0.4167E-01

0.2632E-01

Theta anu SF Cuts

1000 2000 3000 4000 5000 6000 7000 8000 9000

0 0.05 0.1 0.15

ID Entries

Mean RMS

2 71287

0.3808E-01

0.2287E-01

Data are crosses, MC are linesFigure E.10: E744 data versus Monte Carlo for the variables

Em

and

qm

. 406Appendix E

x neu SF Cuts

E744 SF cuts

2000 4000 6000 8000 10000 12000 14000 16000

0 0.2 0.4 0.6 0.8 1

ID Entries

Mean RMS

2 441553

0.2000

0.1554

96/08/23 17.38

Data are crosses, MC are lines x anu SF Cuts

500 1000 1500 2000 2500 3000

0 0.2 0.4 0.6 0.8 1

ID Entries

Mean RMS

2 71287

0.1827

0.1513

y neu SF Cuts 0 1000 2000 3000 4000 5000 6000 7000

0 0.2 0.4 0.6 0.8 1

ID Entries

Mean RMS

2 441553

0.4127

0.2150

y anu SF Cuts 0 200 400 600 800 1000 1200 1400 1600

0 0.2 0.4 0.6 0.8 1

ID Entries

Mean RMS

2 71287

0.3581

0.1945

Data are crosses, MC are linesFigure E.11: E744 data versus Monte Carlo for the variables

xBJ

and

yBJ

. Data versus Monte Carlo Plots407

log(Q2) neu SF Cuts

E744 SF cuts

0 2000

4000

6000

8000

10000

0 1 2 3

ID Entries

Mean RMS

2 441553

1.152

0.4903

96/08/23 17.38

Data are crosses, MC are lines log(Q2) anu SF Cuts 0 200 400 600 800 1000 1200 1400 1600 1800

0 1 2 3

ID Entries

Mean RMS

2 71287

0.9386

0.4349

VertX neu SF Cuts

1000 2000 3000 4000 5000 6000 7000 8000

-40 -20 0 20 40

ID Entries

Mean RMS

2 441553

5.933

22.02

VertX anu SF Cuts 200 400 600 800 1000 1200

-40 -20 0 20 40

ID Entries

Mean RMS

2 71287

-2.931

22.09

Data are crosses, MC are linesFigure E.12: E744 data versus Monte Carlo for the variables

logQ2( )

and the x-vertex.

408Appendix E

VertY neu SF Cuts

E744 SF cuts

2000 3000 4000 5000 6000 7000

-40 -20 0 20 40

ID Entries

Mean RMS

2 441553

1.552

22.57

96/08/23 17.38

Data are crosses, MC are lines

VertY anu SF Cuts 200 400 600 800 1000 1200 1400

-40 -20 0 20 40

ID Entries

Mean RMS

2 71287

2.595

22.13

Radius neu SF Cuts 0 1000 2000 3000 4000 5000 6000 7000 8000

0 20 40 60 80

ID Entries

Mean RMS

2 441553

28.97

13.91

Radius anu SF Cuts 0 200 400 600 800 1000 1200 1400

0 20 40 60 80

ID Entries

Mean RMS

2 71287

28.29

13.89

Data are crosses, MC are linesFigure E.13: E744 data versus Monte Carlo for the y-vertex and thevertex radius.

Data versus Monte Carlo Plots409

Place neu SF Cuts

E744 SF cuts

0 1000 2000 3000 4000 5000 6000 7000 8000

20 40 60 80

ID Entries

Mean RMS

2 441553

47.35

16.96

96/08/23 17.38

Data are crosses, MC are lines

Place anu SF Cuts 0 200 400 600 800 1000 1200

20 40 60 80

ID Entries

Mean RMS

2 71287

47.69

16.95

Phi neu SF Cuts

16500 17000 17500 18000 18500 19000

0 2 4 6

ID Entries

Mean RMS

2 441553

3.154

1.774

Phi anu SF Cuts

2750 2775 2800 2825 2850 2875 2900 2925 2950

0 2 4 6

ID Entries

Mean RMS

2 71287

3.131

1.806

Data are crosses, MC are linesFigure E.14: E744 data versus Monte Carlo for PLACE and

f

. Notethe axes of the

f

plots are zero-suppressed.

410Appendix E

VxT2 neu SF Cuts

E744 SF cuts

2000

3000

4000

5000

6000

-40 -20 0 20 40

ID Entries

Mean RMS

2 441553

4.405

24.31

96/08/23 17.38

Data are crosses, MC are lines

VxT2 anu SF Cuts 200 300 400 500 600 700 800 900 1000 1100

-40 -20 0 20 40

ID Entries

Mean RMS

2 71287

-2.815

24.08

VyT2 neu SF Cuts

1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

-40 -20 0 20 40

ID Entries

Mean RMS

2 441553

1.542

24.65

VyT2 anu SF Cuts 200 300 400 500 600 700 800 900 1000

-40 -20 0 20 40

ID Entries

Mean RMS

2 71287

2.819

24.17

Data are crosses, MC are linesFigure E.15: E744 data versus Monte Carlo for x- and y-vertex at theT2 counter.

Data versus Monte Carlo Plots411

Emuff neu SF Cuts

E744 SF cuts

0 5000

10000

15000

20000

25000

0 200 400 600

ID Entries

Mean RMS

2 441553

93.78

73.45

96/08/23 17.38

Data are crosses, MC are lines

Emuff anu SF Cuts 0 500 1000 1500 2000 2500 3000 3500 4000 4500

0 200 400 600

ID Entries

Mean RMS

2 71287

78.80

59.74

Shr Len neu SF Cuts 0 10000

20000

30000

40000

50000

0 10 20 30 40

ID Entries

Mean RMS

2 441553

6.984

3.455

Shr Len anu SF Cuts 0 1000 2000 3000 4000 5000 6000 7000 8000 9000

0 10 20 30 40

ID Entries

Mean RMS

2 71287

5.976

3.085

Data are crosses, MC are linesFigure E.16: E744 data versus Monte Carlo for

EFFm

and the hadronshower length (PLACE—SHEND).

412Appendix E

E rad 0-10 neu SF Cuts

E744 SF cuts

0 250 500 750 1000 1250 1500 1750 2000

0 200 400 600

ID Entries

Mean RMS

2 38257

162.9

96.77

96/08/23 17.38

Data are crosses, MC are lines

E rad 0-10 anu SF Cuts 0 50 100 150 200 250 300 350 400 450

0 200 400 600

ID Entries

Mean RMS

2 6626

128.2

68.16

E rad 10-20 neu SF Cuts 0 500 1000 1500 2000 2500 3000 3500 4000

0 200 400 600

ID Entries

Mean RMS

2 94027

172.6

102.6

E rad 10-20 anu SF Cuts 0 100 200 300 400 500 600 700 800 900

0 200 400 600

ID Entries

Mean RMS

2 16053

132.8

73.80

Data are crosses, MC are linesFigure E.17: E744 data versus Monte Carlo for

En

in the radial bins 0-10 in and 10-20 in.

Data versus Monte Carlo Plots413

E rad 20-30 neu SF Cuts

E744 SF cuts

0 500 1000 1500 2000 2500 3000 3500 4000

0 200 400 600

ID Entries

Mean RMS

2 106891

181.8

105.3

96/08/23 17.38

Data are crosses, MC are lines

E rad 20-30 anu SF Cuts 0 200 400 600 800 1000

0 200 400 600

ID Entries

Mean RMS

2 17490

137.2

78.88

E rad 30-40 neu SF Cuts 0 500 1000 1500 2000 2500

0 200 400 600

ID Entries

Mean RMS

2 95543

187.7

101.9

E rad 30-40 anu SF Cuts 0 100 200 300 400 500 600 700

0 200 400 600

ID Entries

Mean RMS

2 14896

143.0

80.16

Data are crosses, MC are linesFigure E.18: E744 data versus Monte Carlo for

En

in the radial bins20-30 in and 30-40 in.

414Appendix E

E rad 40-50 neu SF Cuts

E744 SF cuts

0 250 500 750 1000 1250 1500 1750 2000 2250

0 200 400 600

ID Entries

Mean RMS

2 75515

185.0

94.83

96/08/23 17.38

Data are crosses, MC are lines

E rad 40-50 anu SF Cuts 0 100 200 300 400 500

0 200 400 600

ID Entries

Mean RMS

2 11449

144.3

75.97

E rad 50-99 neu SF Cuts 0 200 400 600 800 1000

0 200 400 600

ID Entries

Mean RMS

2 31320

173.7

85.05

E rad 50-99 anu SF Cuts 0 25 50 75 100 125 150 175 200

0 200 400 600

ID Entries

Mean RMS

2 4773

141.4

67.74

Data are crosses, MC are linesFigure E.19: E744 data versus Monte Carlo for

En

in the radial bins40-50 in and 50-99 in.

Data versus Monte Carlo Plots415

Eneu neu SF Cuts

E770 SF cuts

0 5000 10000 15000 20000 25000 30000

0 200 400 600

ID Entries

Mean RMS

2 566846

181.7

101.1

96/08/23 17.38

Data are crosses, MC are lines

Eneu anu SF Cuts 0 1000 2000 3000 4000 5000 6000 7000

0 200 400 600

ID Entries

Mean RMS

2 99668

135.9

75.93

Ehad neu SF Cuts 0 10000 20000 30000 40000 50000 60000 70000 80000

0 200 400 600

ID Entries

Mean RMS

2 566846

76.89

67.60

Ehad anu SF Cuts 0 5000

10000

15000

20000

25000

0 200 400 600

ID Entries

Mean RMS

2 99668

48.19

43.05

Data are crosses, MC are linesFigure E.20: E770 data versus Monte Carlo for the variables

En

and

EHAD

. 416Appendix E

Emu neu SF Cuts

E770 SF cuts

0 10000

20000

30000

40000

50000

0 200 400 600

ID Entries

Mean RMS

2 566846

104.8

74.95

96/08/23 17.38

Data are crosses, MC are lines

Emu anu SF Cuts 0 2000 4000 6000 8000 10000 12000

0 200 400 600

ID Entries

Mean RMS

2 99668

87.76

60.37

Theta neu SF Cuts

10000 20000 30000 40000 50000 60000

0 0.05 0.1 0.15

ID Entries

Mean RMS

2 566846

0.4167E-01

0.2634E-01

Theta anu SF Cuts

2000 4000 6000 8000 10000 12000

0 0.05 0.1 0.15

ID Entries

Mean RMS

2 99668

0.3841E-01

0.2295E-01

Data are crosses, MC are linesFigure E.21: E770 data versus Monte Carlo for the variables

Em

and

qm

. Data versus Monte Carlo Plots417

x neu SF Cuts

E770 SF cuts

2500 5000 7500 10000 12500 15000 17500 20000

0 0.2 0.4 0.6 0.8 1

ID Entries

Mean RMS

2 566846

0.1994

0.1544

96/08/23 17.38

Data are crosses, MC are lines x anu SF Cuts 0 500 1000 1500 2000 2500 3000 3500 4000 4500

0 0.2 0.4 0.6 0.8 1

ID Entries

Mean RMS

2 99668

0.1820

0.1498

y neu SF Cuts 0 1000 2000 3000 4000 5000 6000 7000 8000 9000

0 0.2 0.4 0.6 0.8 1

ID Entries

Mean RMS

2 566846

0.4153

0.2163

y anu SF Cuts 0 250 500 750 1000 1250 1500 1750 2000 2250

0 0.2 0.4 0.6 0.8 1

ID Entries

Mean RMS

2 99668

0.3577

0.1924

Data are crosses, MC are linesFigure E.22: E770 data versus Monte Carlo for the variables

xBJ

and

yBJ

. 418Appendix E

log(Q2) neu SF Cuts

E770 SF cuts

0 2000 4000 6000 8000 10000 12000

0 1 2 3

ID Entries

Mean RMS

2 566846

1.160

0.4900

96/08/23 17.38

Data are crosses, MC are lines log(Q2) anu SF Cuts 0 500 1000 1500 2000 2500 3000

0 1 2 3

ID Entries

Mean RMS

2 99668

0.9311

0.4336

VertX neu SF Cuts

2000 3000 4000 5000 6000 7000 8000 9000 10000 11000

-40 -20 0 20 40

ID Entries

Mean RMS

2 566846

-2.397

22.01

VertX anu SF Cuts 200 400 600 800 1000 1200 1400 1600 1800 2000

-40 -20 0 20 40

ID Entries

Mean RMS

2 99668

-1.086

22.26

Data are crosses, MC are linesFigure E.23: E770 data versus Monte Carlo for the variables

logQ2( )

and the x-vertex.

Data versus Monte Carlo Plots419

VertY neu SF Cuts

E770 SF cuts

2000 3000 4000 5000 6000 7000 8000 9000 10000

-40 -20 0 20 40

ID Entries

Mean RMS

2 566846

0.9546

22.54

96/08/23 17.38

Data are crosses, MC are lines

VertY anu SF Cuts 200 400 600 800 1000 1200 1400 1600 1800 2000

-40 -20 0 20 40

ID Entries

Mean RMS

2 99668

0.1811

21.96

Radius neu SF Cuts 0 2000

4000

6000

8000

10000

0 20 40 60 80

ID Entries

Mean RMS

2 566846

28.28

14.14

Radius anu SF Cuts 0 250 500 750 1000 1250 1500 1750 2000 2250

0 20 40 60 80

ID Entries

Mean RMS

2 99668

27.84

14.28

Data are crosses, MC are linesFigure E.24: E770 data versus Monte Carlo for the y-vertex and thevertex radius.

420Appendix E

Place neu SF Cuts

E770 SF cuts

0 2000 4000 6000 8000 10000

20 40 60 80

ID Entries

Mean RMS

2 566846

47.32

16.92

96/08/23 17.38

Data are crosses, MC are lines

Place anu SF Cuts 0 250 500 750 1000 1250 1500 1750 2000

20 40 60 80

ID Entries

Mean RMS

2 99668

47.60

16.99

Phi neu SF Cuts

21000 21500 22000 22500 23000 23500

0 2 4 6

ID Entries

Mean RMS

2 566846

3.158

1.820

Phi anu SF Cuts

3400 3600 3800 4000 4200 4400 4600 4800

0 2 4 6

ID Entries

Mean RMS

2 99668

3.143

1.805

Data are crosses, MC are linesFigure E.25: E770 data versus Monte Carlo for PLACE and

f

. Notethe axes of the

f

plots are zero-suppressed.

Data versus Monte Carlo Plots421

VxT2 neu SF Cuts

E770 SF cuts

2000 3000 4000 5000 6000 7000 8000

-40 -20 0 20 40

ID Entries

Mean RMS

2 566846

-1.895

24.39

96/08/23 17.38

Data are crosses, MC are lines

VxT2 anu SF Cuts 200 400 600 800 1000 1200 1400 1600 1800

-40 -20 0 20 40

ID Entries

Mean RMS

2 99668

-1.157

24.16

VyT2 neu SF Cuts

2000 3000 4000 5000 6000 7000 8000

-40 -20 0 20 40

ID Entries

Mean RMS

2 566846

0.6713

24.63

VyT2 anu SF Cuts

400 600 800 1000 1200 1400 1600

-40 -20 0 20 40

ID Entries

Mean RMS

2 99668

0.2243

23.97

Data are crosses, MC are linesFigure E.26: E770 data versus Monte Carlo for x- and y-vertex at theT2 counter.

422Appendix E

Emuff neu SF Cuts

E770 SF cuts

0 5000 10000 15000 20000 25000 30000

0 200 400 600

ID Entries

Mean RMS

2 566846

94.43

73.60

96/08/23 17.38

Data are crosses, MC are lines

Emuff anu SF Cuts 0 1000 2000 3000 4000 5000 6000

0 200 400 600

ID Entries

Mean RMS

2 99668

77.63

59.32

Shr Len neu SF Cuts 0 10000 20000 30000 40000 50000 60000

0 10 20 30 40

ID Entries

Mean RMS

2 566846

7.055

3.476

Shr Len anu SF Cuts 0 2000 4000 6000 8000 10000 12000

0 10 20 30 40

ID Entries

Mean RMS

2 99668

5.922

3.064

Data are crosses, MC are linesFigure E.27: E770 data versus Monte Carlo for

EFFm

and the hadronshower length (PLACE—SHEND).

Data versus Monte Carlo Plots423

E rad 0-10 neu SF Cuts

E770 SF cuts

0 500 1000 1500 2000 2500 3000 3500 4000

0 200 400 600

ID Entries

Mean RMS

2 58358

160.7

92.76

96/08/23 17.38

Data are crosses, MC are lines

E rad 0-10 anu SF Cuts 0 100 200 300 400 500 600 700 800 900

0 200 400 600

ID Entries

Mean RMS

2 11182

126.5

61.74

E rad 10-20 neu SF Cuts 0 1000 2000 3000 4000 5000 6000

0 200 400 600

ID Entries

Mean RMS

2 125264

172.6

103.7

E rad 10-20 anu SF Cuts 0 200 400 600 800 1000 1200 1400

0 200 400 600

ID Entries

Mean RMS

2 22715

129.7

74.42

Data are crosses, MC are linesFigure E.28: E770 data versus Monte Carlo for

En

in the radial bins 0-10 in and 10-20 in.

424Appendix E

E rad 20-30 neu SF Cuts

E770 SF cuts

0 500 1000 1500 2000 2500 3000 3500 4000 4500

0 200 400 600

ID Entries

Mean RMS

2 132958

187.4

107.7

96/08/23 17.38

Data are crosses, MC are lines

E rad 20-30 anu SF Cuts 0 200 400 600 800 1000 1200

0 200 400 600

ID Entries

Mean RMS

2 22917

137.4

82.23

E rad 30-40 neu SF Cuts 0 500 1000 1500 2000 2500 3000 3500

0 200 400 600

ID Entries

Mean RMS

2 117633

193.0

102.2

E rad 30-40 anu SF Cuts 0 200 400 600 800 1000 1200

0 200 400 600

ID Entries

Mean RMS

2 20158

142.4

80.36

Data are crosses, MC are linesFigure E.29: E770 data versus Monte Carlo for

En

in the radial bins20-30 in and 30-40 in.

Data versus Monte Carlo Plots425

E rad 40-50 neu SF Cuts

E770 SF cuts

0 500 1000 1500 2000 2500 3000 3500

0 200 400 600

ID Entries

Mean RMS

2 93914

187.8

94.61

96/08/23 17.38

Data are crosses, MC are lines

E rad 40-50 anu SF Cuts 0 200 400 600 800 1000

0 200 400 600

ID Entries

Mean RMS

2 15887

140.9

73.87

E rad 50-99 neu SF Cuts 0 200 400 600 800 1000 1200 1400 1600

0 200 400 600

ID Entries

Mean RMS

2 38719

174.1

83.62

E rad 50-99 anu SF Cuts 0 50 100 150 200 250 300

0 200 400 600

ID Entries

Mean RMS

2 6809

136.9

67.75

Data are crosses, MC are linesFigure E.30: E770 data versus Monte Carlo for

En

in the radial bins40-50 in and 50-99 in.