
                              Quantitation Report    (QT Reviewed)
 
  Data Path : W:\HPCHEM1\MSVOA_X\DATA\VX022818\
  Data File : VX000177.D                                          
  Acq On    : 28 Feb 2018  19:40
  Operator  : JC/MD
  Sample    : J1683-03DL 2X
  Misc      : 5.0mL/MSVOA_X/WATER
  ALS Vial  : 5   Sample Multiplier: 1
 
  Quant Time: Mar 01 17:51:09 2018
  Quant Method : W:\HPCHEM1\MSVOA_X\METHOD\82X021418W.M
  Quant Title  : SW846 8260
  QLast Update : Thu Feb 15 12:46:41 2018
  Response via : Initial Calibration
 
   Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
   --------------------------------------------------------------------------
     1) Pentafluorobenzene           5.68  168   108205    50.00 ug/l    0.00
    34) 1,4-Difluorobenzene          6.87  114   182821    50.00 ug/l    0.00
    63) Chlorobenzene-d5            10.12  117   176228    50.00 ug/l    0.00
    72) 1,4-Dichlorobenzene-d4      12.08  152    95055    50.00 ug/l    0.00
 
   System Monitoring Compounds                                        
    33) 1,2-Dichloroethane-d4        6.08   65    74811    55.36 ug/l    0.00  
     Spiked Amount     50.000                      Recovery   =  110.72%
    35) Dibromofluoromethane         5.51  113    56343    48.83 ug/l    0.00  
     Spiked Amount     50.000                      Recovery   =   97.66%
    50) Toluene-d8                   8.73   98   216125    47.48 ug/l    0.00  
     Spiked Amount     50.000                      Recovery   =   94.96%
    62) 4-Bromofluorobenzene        11.15   95    81960    45.92 ug/l    0.00  
     Spiked Amount     50.000                      Recovery   =   91.84%
 
   Target Compounds                                                   Qvalue
    11) Tert butyl alcohol           3.08   59     3393     6.52 ug/l      95
    16) Acetone                      2.45   43     2249     2.57 ug/l #    78
    40) Benzene                      6.15   78     1662     0.35 ug/l      92
    67) Ethyl Benzene               10.26   91     7732     1.24 ug/l      95
    68) m/p-Xylenes                 10.37  106     1967     0.80 ug/l      77
    69) o-Xylene                    10.71  106     7788     3.27 ug/l      99
    73) Isopropylbenzene            11.02  105     1826     0.30 ug/l      92
    78) n-propylbenzene             11.37   91     4865     0.68 ug/l      94
    80) 1,3,5-Trimethylbenzene      11.51  105    53317    10.47 ug/l      98
    84) 1,2,4-Trimethylbenzene      11.82  105    74891    14.16 ug/l     100
    95) Naphthalene                 13.84  128   145104    18.50 ug/l      97
   --------------------------------------------------------------------------
 
   (#) = qualifier out of range (m) = manual integration (+) = signals summed
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  ALS Vial  : 5   Sample Multiplier: 1
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#1
Pentafluorobenzene
Concen:   50.00 ug/l  
RT: 5.68 min  Scan# 835
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:168 Resp:  108205
Ion  Ratio  Lower  Upper
168  100
 99   53.8   43.1   64.7 

Ref

Raw

Sub

40 60 80 100 120 140 160
0

50

m/z-->

Abundance Scan 835 (5.678 min): VX000089.D (-822) (-)
168

99

137
117 1497561 864837

40 60 80 100 120 140 160
0

50

m/z-->

Abundance
168

99

137
117 14975 866137 49

40 60 80 100 120 140 160
0

50

m/z-->

Abundance Scan 835 (5.678 min): VX000177.D (-786) (-)
168

99

137
117 14975 866137 49

5.60 5.70 5.80

0

10000

20000

30000

40000

Time-->

Abundance Ion 167.90 (167.60 to 168.60): VX000177.D

  5.68

Ion  98.90 (98.60 to 99.60): VX000177.D

#11
Tert butyl alcohol
Concen:    6.52 ug/l  
RT: 3.08 min  Scan# 409
Delta R.T.   -0.01 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion: 59 Resp:    3393
Ion  Ratio  Lower  Upper
 59  100
 57   12.2    8.3   12.5 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 410 (3.087 min): VX000089.D (-394) (-)
59

41

50 78 142

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance
5944

77 91

30 40 50 60 70 80 90 100 110 120 130 140
0

50

m/z-->

Abundance Scan 409 (3.080 min): VX000177.D (-361) (-)
59

39

7850 91

3.00 3.10

0

500

1000

1500

Time-->

Abundance Ion  59.00 (58.70 to 59.70): VX000177.D

  3.08

Ion  57.00 (56.70 to 57.70): VX000177.D
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#16
Acetone
Concen:    2.57 ug/l  
RT: 2.45 min  Scan# 306
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion: 43 Resp:    2249
Ion  Ratio  Lower  Upper
 43  100
 58   19.2   25.0   37.4#

Ref

Raw

Sub

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 306 (2.453 min): VX000089.D (-299) (-)
43

58

37 75 9152

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance
44

645839
7851

30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 306 (2.452 min): VX000177.D (-257) (-)
43

58
5138 66

2.40 2.45 2.50

0

500

1000

1500

Time-->

Abundance Ion  43.00 (42.70 to 43.70): VX000177.D

  2.45

Ion  58.00 (57.70 to 58.70): VX000177.D

#33
1,2-Dichloroethane-d4
Concen:   55.36 ug/l  
RT: 6.08 min  Scan# 901
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion: 65 Resp:   74811
Ion  Ratio  Lower  Upper
 65  100
 67   50.7    0.0  104.8 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance Scan 901 (6.080 min): VX000089.D (-889) (-)
65

51

102
37

8459

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance
65

51

102
35

44 8459

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance Scan 901 (6.080 min): VX000177.D (-852) (-)
65

51

102
35

41 8459

6.00 6.10 6.20

0

10000

20000

30000

Time-->

Abundance Ion  64.90 (64.60 to 65.60): VX000177.D

  6.08

Ion  66.90 (66.60 to 67.60): VX000177.D
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#34
1,4-Difluorobenzene
Concen:   50.00 ug/l  
RT: 6.87 min  Scan# 1031
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:114 Resp:  182821
Ion  Ratio  Lower  Upper
114  100
 63   21.7    0.0   36.4 
 88   15.7    0.0   29.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 1031 (6.873 min): VX000089.D (-1020) (-)
114

63 88
5750 9475 816937 44

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance
114

63
88

50 57 947569 8137 44

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 1031 (6.872 min): VX000177.D (-982) (-)
114

63
88

50 57 947569 8137 44

6.80 6.90 7.00

0

20000

40000

60000

80000

100000

Time-->

Abundance Ion 113.90 (113.60 to 114.60): VX000177.D

  6.87

Ion  63.00 (62.70 to 63.70): VX000177.D
Ion  87.90 (87.60 to 88.60): VX000177.D

#35
Dibromofluoromethane
Concen:   48.83 ug/l  
RT: 5.51 min  Scan# 808
Delta R.T.   -0.01 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:113 Resp:   56343
Ion  Ratio  Lower  Upper
113  100
111  102.8   81.0  121.6 
192   19.5   15.7   23.5 

Ref

Raw

Sub

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 809 (5.519 min): VX000089.D (-796) (-)
97 113

61

79 192
37 47 160123 171

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance
111

81
192

93
16044 17264

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 808 (5.513 min): VX000177.D (-760) (-)
111

79
192

93
160 17242 64

5.40 5.50 5.60

0

5000

10000

15000

20000

25000

30000

Time-->

Abundance Ion 112.80 (112.50 to 113.50): VX000177.D

  5.51

Ion 110.80 (110.50 to 111.50): VX000177.D
Ion 191.70 (191.40 to 192.40): VX000177.D
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#40
Benzene
Concen:    0.35 ug/l  
RT: 6.15 min  Scan# 913
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion: 78 Resp:    1662
Ion  Ratio  Lower  Upper
 78  100
 77   28.4   19.4   29.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 913 (6.153 min): VX000089.D (-901) (-)
78

52
39

736345

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance
78

51 6544

38
102

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 913 (6.153 min): VX000177.D (-864) (-)
78

51 65

38
102

6.10 6.15 6.20

0

200

400

600

800

Time-->

Abundance Ion  78.00 (77.70 to 78.70): VX000177.D

  6.15

Ion  77.00 (76.70 to 77.70): VX000177.D

#50
Toluene-d8
Concen:   47.48 ug/l  
RT: 8.73 min  Scan# 1335
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion: 98 Resp:  216125
Ion  Ratio  Lower  Upper
 98  100
100   63.5   52.2   78.2 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1335 (8.726 min): VX000089.D (-1324) (-)
98

7054 6448 76 82 88 9336

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance
98

42 7054 64 8248 76 8836

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 1335 (8.726 min): VX000177.D (-1286) (-)
98

42 7054 64 8248 76 8836

8.70 8.80

0

50000

100000

150000

Time-->

Abundance Ion  98.00 (97.70 to 98.70): VX000177.D

  8.73

Ion 100.00 (99.70 to 100.70): VX000177.D
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#62
4-Bromofluorobenzene
Concen:   45.92 ug/l  
RT: 11.15 min  Scan# 1732
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion: 95 Resp:   81960
Ion  Ratio  Lower  Upper
 95  100
174   82.8    0.0  187.8 
176   80.7    0.0  181.2 

Ref

Raw

Sub

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1732 (11.146 min): VX000089.D (-1725) (-)
95 174

75

50
6137 106 117 143153128

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance
95 174

75

50

38 61 143117 130106 155

40 60 80 100 120 140 160 180
0

50

m/z-->

Abundance Scan 1732 (11.146 min): VX000177.D (-1683) (-)
95 174

75

50

38 61 143128106 116 159

11.10 11.20

0

20000

40000

60000

80000

Time-->

Abundance Ion  94.90 (94.60 to 95.60): VX000177.D

 11.15

Ion 173.80 (173.50 to 174.50): VX000177.D
Ion 175.80 (175.50 to 176.50): VX000177.D

#63
Chlorobenzene-d5
Concen:   50.00 ug/l  
RT: 10.12 min  Scan# 1564
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:117 Resp:  176228
Ion  Ratio  Lower  Upper
117  100
 82   53.0   41.0   61.6 
119   32.0   25.5   38.3 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 1564 (10.122 min): VX000089.D (-1557) (-)
117

82

54
40 7666 89 9947 109

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance
117

82

54

7640 6647 89 99 109

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 1564 (10.122 min): VX000177.D (-1515) (-)
117

82

54

7640 6647 89 99 109

10.00 10.10 10.20

0

50000

100000

150000

Time-->

Abundance Ion 116.90 (116.60 to 117.60): VX000177.D

 10.12

Ion  82.00 (81.70 to 82.70): VX000177.D
Ion 118.90 (118.60 to 119.60): VX000177.D
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#67
Ethyl Benzene
Concen:    1.24 ug/l  
RT: 10.26 min  Scan# 1587
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion: 91 Resp:    7732
Ion  Ratio  Lower  Upper
 91  100
106   35.2   25.8   38.6 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 1587 (10.262 min): VX000089.D (-1579) (-)
91

106

7751 6539 85 9944 117

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance
91

106

51 776539 57

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 1587 (10.262 min): VX000177.D (-1538) (-)
91

106

51 776539 57

10.20 10.25 10.30

0

2000

4000

6000

Time-->

Abundance Ion  91.00 (90.70 to 91.70): VX000177.D

 10.26

Ion 106.00 (105.70 to 106.70): VX000177.D

#68
m/p-Xylenes
Concen:    0.80 ug/l  
RT: 10.37 min  Scan# 1604
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:106 Resp:    1967
Ion  Ratio  Lower  Upper
106  100
 91  163.8  159.1  238.7 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance Scan 1604 (10.366 min): VX000089.D (-1598) (-)
91

106

775139 65
8345 97

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance
91

106

775139
6556

30 40 50 60 70 80 90 100 110
0

50

m/z-->

Abundance Scan 1604 (10.366 min): VX000177.D (-1555) (-)
91

106

7751
6941 63

10.35 10.40

0

500

1000

1500

2000

2500

3000

Time-->

Abundance Ion 106.00 (105.70 to 106.70): VX000177.D

 10.37

Ion  91.00 (90.70 to 91.70): VX000177.D
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#69
o-Xylene
Concen:    3.27 ug/l  
RT: 10.71 min  Scan# 1660
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:106 Resp:    7788
Ion  Ratio  Lower  Upper
106  100
 91  208.5  103.8  311.6 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1660 (10.707 min): VX000089.D (-1653) (-)
91

106

7751
39 63

84 98

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance
91

106

775139 6557 128

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1660 (10.707 min): VX000177.D (-1611) (-)
91

106

775139 6557 128

10.65 10.70 10.75

0

5000

10000

15000

Time-->

Abundance Ion 106.00 (105.70 to 106.70): VX000177.D

 10.71

Ion  91.00 (90.70 to 91.70): VX000177.D

#72
1,4-Dichlorobenzene-d4
Concen:   50.00 ug/l  
RT: 12.08 min  Scan# 1886
Delta R.T.   -0.01 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:152 Resp:   95055
Ion  Ratio  Lower  Upper
152  100
115   57.5   39.1  117.2 
150  154.5    0.0  348.2 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 1887 (12.091 min): VX000089.D (-1880) (-)
150

115

7852
8738 13461 99 124

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance
150

115
7852

40 8766 99 107 124132

30 40 50 60 70 80 90 100 110 120 130 140 150 160
0

50

m/z-->

Abundance Scan 1886 (12.085 min): VX000177.D (-1838) (-)
150

115
7852

40 8763 99 125 134107

12.00 12.05 12.10 12.15

0

50000

100000

150000

Time-->

Abundance Ion 151.90 (151.60 to 152.60): VX000177.D

 12.08

Ion 114.90 (114.60 to 115.60): VX000177.D
Ion 149.90 (149.60 to 150.60): VX000177.D
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#73
Isopropylbenzene
Concen:    0.30 ug/l  
RT: 11.02 min  Scan# 1712
Delta R.T.   -0.01 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:105 Resp:    1826
Ion  Ratio  Lower  Upper
105  100
120   32.4   14.0   42.0 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 1713 (11.031 min): VX000089.D (-1705) (-)
105

120
77

51 9139 63 84 98 114

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance
105

7939 12055
9171 11245 65

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 1712 (11.024 min): VX000177.D (-1664) (-)
105

7939 12057
51 71

11245 65 95

11.00 11.05

0

500

1000

1500

Time-->

Abundance Ion 105.00 (104.70 to 105.70): VX000177.D

 11.02

Ion 120.00 (119.70 to 120.70): VX000177.D

#78
n-propylbenzene
Concen:    0.68 ug/l  
RT: 11.37 min  Scan# 1768
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion: 91 Resp:    4865
Ion  Ratio  Lower  Upper
 91  100
120   27.4   12.3   36.9 

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1768 (11.366 min): VX000089.D (-1764) (-)
91

120
65

39 281

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance
91

281120
43 65 193 265177 249

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1768 (11.366 min): VX000177.D (-1719) (-)
91

281120
41 65 193 265177 249

11.30 11.35 11.40

0

1000

2000

3000

4000

Time-->

Abundance Ion  91.00 (90.70 to 91.70): VX000177.D

 11.37

Ion 120.00 (119.70 to 120.70): VX000177.D
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Instrument :
ClientSampleId :
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Instrument :
MSVOA_X
ClientSampleId :
RFK-RMAB-MW10-GWDL



#80
1,3,5-Trimethylbenzene
Concen:   10.47 ug/l  
RT: 11.51 min  Scan# 1792
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:105 Resp:   53317
Ion  Ratio  Lower  Upper
105  100
120   48.1   24.9   74.6 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1792 (11.512 min): VX000089.D (-1786) (-)
105

91
120

776339 51 12811384 98

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance
105

120

77 9139 51 6558 98

30 40 50 60 70 80 90 100 110 120 130
0

50

m/z-->

Abundance Scan 1792 (11.512 min): VX000177.D (-1743) (-)
105

120

77 9139 51 6558 98

11.45 11.50 11.55 11.60

0

10000

20000

30000

40000

50000

Time-->

Abundance Ion 105.00 (104.70 to 105.70): VX000177.D

 11.51

Ion 120.00 (119.70 to 120.70): VX000177.D

#84
1,2,4-Trimethylbenzene
Concen:   14.16 ug/l  
RT: 11.82 min  Scan# 1842
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:105 Resp:   74891
Ion  Ratio  Lower  Upper
105  100
120   46.3   23.1   69.2 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
0

50

m/z-->

Abundance Scan 1842 (11.817 min): VX000089.D (-1831) (-)
105

120

77 915139 65 130 167

30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
0

50

m/z-->

Abundance
105

120

77 9139 51 65

30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
0

50

m/z-->

Abundance Scan 1842 (11.817 min): VX000177.D (-1793) (-)
105

120

77 91
5139 63

11.75 11.80 11.85

0

20000

40000

60000

Time-->

Abundance Ion 105.00 (104.70 to 105.70): VX000177.D

 11.82

Ion 120.00 (119.70 to 120.70): VX000177.D
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Instrument :
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ClientSampleId :
RFK-RMAB-MW10-GWDL



#95
Naphthalene
Concen:   18.50 ug/l  
RT: 13.84 min  Scan# 2174
Delta R.T.   -0.00 min
Lab File:   VX000177.D
Acq: 28 Feb 2018  19:40    

Tgt Ion:128 Resp:  145104
Ion  Ratio  Lower  Upper
128  100
127   14.2   10.4   15.6 
129   12.0    8.7   13.1 

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 2174 (13.841 min): VX000089.D (-2167) (-)
128

1026351 74 8739 113

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance
128

10251 63 7439 87 113 143 160 207

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 2174 (13.841 min): VX000177.D (-2125) (-)
128

1026351 7439 87 145 160113

13.75 13.80 13.85 13.90

0

50000

100000

150000

Time-->

Abundance Ion 128.00 (127.70 to 128.70): VX000177.D

 13.84

Ion 127.00 (126.70 to 127.70): VX000177.D
Ion 129.00 (128.70 to 129.70): VX000177.D
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Instrument :
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