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* Introduction

 Luminosity measurement with ete»e'e
* Check result with ete- 2 vyy

* Summary
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* Luminosity ( integrated luminosity ,denoted as £ ) is an
important value of many measurement. So, precise
measurement of luminosity is very necessary.

* Ine*e collider, the precise measurement is always achieved
due to the well-understood QED processes e*te—»e'*e’, ete = yy
and efe>utuw

* For a specific physical process, the corresponding luminosity is
determined as

N
L =
g *€
where N is the number of event, o is cross section of the
physical process and & denotes the detection efficiency.
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* Data: taken from Dec 30 2014 to April 30 2015
* MC version: BOSS665p01

e MC sample: Ecm (2.000GeV ~3.080 GeV 21 energy
points)

500000 e*e->yy (babayaga)

500000 e*e—»e*e (babayaga)

500000 e*e->u*u (babayaga)

500000 e*e->hadrons (lundarlw+eclusive)
500000 e*e—»e* e X (two photon process)
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2015-12-30

Ecm(GeV)

2.0000
2.0500
2.1000
2.1500
2.1750
2.2000
2.2324
2.3094
2.3864
2.3960
2.5000
2.6444
2.6464
2.7000
2.8000
2.9000
2.9500
2.9810
3.0000
3.0200
3.0800
2.2324
2.6444

Data sample

runNo. range

41729-41909
41911-41957
41588-41727
41533-41570
41416-41532
40989-41121
41122-41239
41240-41411
40806-40951
40459-40769
40771-40776
40128-40296
40300-40435
40436-40439
40440-40443
39775-40069
39619-39650
39651-39679
39680-39710
39711-39738
39355-39618
41959-41999
40777-40804

Numberof run

163

46

126
35
113
121
113
162
94
273
6
146
112
4

4
280
32
27
24
25
217
41
28
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date

150418-150427
150427-150430
150411-150418
150409-150411
150403-150409
150312-150320
150320-150326
150326-150402
150303-150311
150214-150228
150228
150131-150207
150207-150213
150213
150213
150116-150130
150111-150112
150112-150113
150113-150114
150114-150116
141231-150111
150430
150302

notes

Sep. beam data
Sep. beam data
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* Select out the two good charged tracks (N,,4>=2)
a) Vr<lcm, |Vz|<10cm
b) Momentum of each track less than 2.0GeV

* Deposited energy of each charged track in EMC
great than 0.35E__ GeV

* Absolute cosine theta of each charged track less
than 0.8
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ltem | €' Sy e'e Sp'p  |e*e’ Se*te’X | e*e>hadrons
e€* |3.6e-5 8.0e-6 [3.4e-4 3.6e-5

o® 87.0 22.4 1.5 56.0

N, |32 2 5 20

The ratio of background to signal events
is 1.7e-5 (Lum=10.134pb~-1)
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_ NS o kag

L

o5 * €°

£20009=10,0514+0.005(pb 1)

N, = 3608921 Ny, =61
o° =1839.37+1.37 (nb)
€5 = 0.1952+0.0006
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Ecm(GeV)| o(nb) | & Nsig/N,, | £ (pb?) L (pb1) Difference(%)
offline online

2.0000 1839.37 | 0.1952 | 3608921/60 10.054+0.005 9.306 8.0
2.0500 1752.22 | 0.1945 | 1137161/18 3.337+0.003 3.018 10.6
2.1000 1669.96 | 0.1936 | 3938414/52 12.183+0.006 11.348 7.4
2.1500 1593.50 | 0.1941 | 878352/10 2.840+0.003 2.755 3.1
2.1750 1556.69 | 0.1943 | 3190890/53 10.552+0.006 10.056 4.9
2.2000 1521.17 | 0.1934 | 4032158/89 13.707 £ 0.007 13.005 5.4
2.2324 1477.74 | 0.1937 | 3400520/47 11.877 +0.006 11.248 5.6
2.3094 1381.87 | 0.1936 | 5560268/97 20.782+0.009 20.482 1.5
2.3864 1294.86 | 0.1939 | 5668928/92 22.584+0.009 22.059 24
2.3960 1284.14 | 0.1935 | 16628266/152 | 66.903 +0.016 64.841 3.2
2.5000 1180.97 | 0.1942 | 251374/5 1.096 1+ 0.002 1.044 5.0

2015-12-30

BESIII collaboration meeting

11




Ecm(GeV) | o(nb) | € Nsig/N,, | £ (pb?1) L (pb1) Difference(%)
offline online
2.6444 1055.36 | 0.1941 | 6888838/152 33.6341+0.013 | 32.530 3.4
2.6464 1053.81 | 0.1944 | 6975616/130 | 34.047+0.013 |33.730 0.9
2.7000 1012.55 | 0.1943 | 203222/3 1.033+0.002 | 0.987 4.7
2.8000 941.14 | 0.1939 | 183939/4 1.008 +0.002 0.965 4.5
2.9000 878.14 | 0.1947 | 18031529/353 | 105.458+0.025 | 102.096 3.3
2.9500 848.57 | 0.1956 |2639667/63 15.905+0.010 | 15.696 1.3
2.9810 831.25 | 0.1935 | 2596626/67 16.139+0.010 | 15.391 4.9
3.0000 820.82 | 0.1937 | 2532909/69 15.932+0.010 | 15.269 4.3
3.0200 810.15 | 0.1946 |2728534/65 17.306+0.010 | 16.605 4.2
3.0800 778.54 | 0.1941 | 18214384/467 | 120.558+0.028 | 116.424 3.6
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* Select out the two photons of maximum deposited energy

* Deposited energy of first maximum photon less than
2.0GeV

* Deposited energy of second maximum photon great than
0.35Ecm ,and less than 0.58 Ecm GeV energy points.

|cosO|<0.8

* The number of charged track is zero

|Ad| < 2.5 (degree) Ad= |p, — $,| — 180°
¢ is the azimuthal angle in EMC..

2.5<|Ad| <5 (sideband region)
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ltem |e'e dete  |e*e Spip |e'e de*eX |e‘e->hadrons
€ |1.6e-5 0.000 |0.000 |2.2e-5

o® |1840.0 |22.4 1.5 56.0

N, |298 0 0 13

The ratio of background to signal events
is 7.4e-4 (Lum=10.134pb~"-1)

2015-12-30

BESIII collaboration meeting

15




- ~ il T L
= B 1 St2000f- -
@ i s E i
E 4 e Data £ B ]
S 10° = 10000}

w - 1 & B i
B —— MC ] B i

- s 8000} =

10°F - s000[+ N

B 1 4000 |

102 2000} |

_I L1 ‘ | | | ‘ || | Ll ‘ L1 1 ‘ | ‘ | I | Ll | L1l \_ 0 B |- ‘ - ‘ Ll L | L - ‘ Lo L | L L L ‘ | ‘ —— ]

S5 4 3 22 -1 0 1 2 3 4 5 08 06 -04 -02 0 02 04 06 0.8

Ad (rad) Coso

~30000 T T T T T T T = < ' L L ) L B LY [ I B B

3 B 1 318000 - —

o - 41 2 = ]

©325000| - 1 216000 -

o B 1 < [ n

> B 12 B g

S - 1 F14000f- -

20000 - -1 5 B .
> B 1 >12000f— —]

L B 1 w N 1

15000 - - 10000} . =
B 3 8000 * —
10000}~ -  e000F N -
B ] - . ]
B ] 4000} N —
5000 ] = . ]
- . 2000} . =
L L] | i i o P _
83 0.85 0.9 0.95 1 1.05 1.1 8.5 0.85 0.9 0.95 1 1.0 A

Emc (GeV) Emc (GeV)

2015-12-30 BESIII collaboration meeting 16



L =

o°x€
£20090 = 10.1341+0.016(pb™1)

where: N,=416770 N, = 5871
0° =87.36 1+ 0.09 (nb)
€5 = 0.464110.0007
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Ecm(GeV) o (nb) £ Nsig/Nsid | £ (pb?) notes
2.0000 87.36 0.4641 416770/5871 10.134+0.016
2.0500 83.17 0.4646 131217/1791 3.350+0.009
2.1000 79.32 0.4635 452305/6106 12.137+0.018
2.1500 75.67 0.4632 101407/1370 2.854+0.009
2.1750 73.96 0.4649 368216/5048 10.561+0.018
2.2000 72.34 0.4646 463284/6136 13.602+0.020
2.2324 70.26 0.4633 390715/5465 11.836+0.019
2.3094 65.67 0.4626 638834/8631 20.745+0.026
2.3864 61.54 0.4635 651506/8748 22.537+0.028
2.3960 61.06 0.4612 1907801/25406 | 66.854 +0.049
2.5000 56.10 0.4635 28852/364 1.095+0.006
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Ecm(GeV) o (nb) £ Nsig/Nsid L (pb1) Notes
2.6444 50.19 0.4635 788024/10413 33.425+0.038
2.6464 50.12 0.4631 797571/10521 33.911+0.038
2.7000 48.17 0.4614 22979/317 1.020+0.007
2.8000 44.81 0.4618 20968/251 1.001+0.007
2.9000 41.77 0.4618 2057046/26966 105.240+0.074
2.9500 40.34 0.4622 300499/3904 15.906 +0.029
2.9810 39.52 0.4616 295844/3809 16.011+0.030
3.0000 39.02 0.4618 287861/3657 15.773+0.030
3.0200 38.51 0.4620 310240/4189 17.203+0.030
3.0800 37.02 0.4623 2065095/27005 119.081+0.083
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Ecm (GeV)

2.0000
2.0500
2.1000
2.1500
2.1750
2.2000
2.2324
2.3094
2.3864
2.3960
2.5000
2.6444
2.6464
2.7000
2.8000
2.9000
2.9500
2.9810
3.0000
3.0200
3.0800
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etfe >ete"

10.054
3.337
12.183
2.840
10.552
13.707
11.877
20.782
22.584
66.903
1.096
33.634
34.047
1.033
1.008
105.458
15.905
16.139
15.932
17.306
120.558

ete  2vyy
10.134

3.350
12.137
2.854
10.561
13.602
11.836
20.745
22.537
66.854
1.095
33.425
33.911
1.020
1.001
105.240
15.906
16.011
15.773
17.203
119.081
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6 (%)
0.8
0.4

0.4
0.5
0.1
0.9
0.3
0.2
0.2
0.1
0.1
0.6
0.4
1.3
0.7
0.2
0.0
0.8
1.0
0.6
1.2
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Ecm (GeV)

2.0000
2.0500
2.1000
2.1500
2.1750
2.2000
2.2324
2.3094
2.3864
2.3960
2.5000
2.6440
2.6464
2.7000
2.8000
2.9000
2.9500
2.9810
3.0000
3.0200
3.0800
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665p01

10.054
3.337
12.183
2.840
10.552
13.707
11.877
20.782
22.584
66.903
1.096
33.634
34.047
1.033
1.008
105.458
15.905
16.139
15.932
17.306
120.558

665

10.052

3.356
12.096
2.839
10.625
13.657
11.936
21.035
22.693
67.022
1.100
33.730
34.000
1.036
1.004
105.225
16.025
16.059
15.877
17.333
119.398
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6 (%)

~0
-0.6
0.7
~0
-0.7
0.4
-0.5
-1.2
-0.5
-0.2
-0.4
-0.3
0.1
-0.3
0.4
0.2
-0.8
0.5
0.3
-0.2
1.0
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Ecm (GeV) (665p01) (665) 0 (%)

2.0000 10.134 10.141 -0.07
2.0500 3.350 3.358 -0.3
2.1000 12.137 12.154 -0.2
2.1500 2.854 2.853 0.04
2.1750 10.561 10.654 -0.9
2.2000 13.602 13.625 -0.2
2.2324 11.836 11.873 -0.3
2.3094 20.745 21.042 -14
2.3864 22.537 22.524 0.06
2.3960 66.854 66.827 0.04
2.5000 1.095 1.095 ~0
2.6440 33.425 33.449 -0.07
2.6464 33.911 33.883 0.09
2.7000 1.020 1.019 0.1
2.8000 1.001 1.001 0
2.9000 105.240 105.104 0.13
2.9500 15.906 15.914 -0.05
2.9810 16.011 15.993 0.11
3.0000 15.773 15.756 0.11
3.0200 17.203 17.206 -0.02
3.0800 119.081 119.102 -0.02
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discuss

 Ecm determination (after calibration)
* cross section determination
 MC production (re-generated)
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