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B Luminosity Run List

¥ Tsinghua University
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® Overview

» Fill all the BCMA4A scaler current readouts into a 1-D histogram -> Gaussian Fitting = Get I and o
» Use I — 30 uA cut to calculate the charge for each run
» Apply the same beam-on-time cut when selecting EI-REAL events

Scaler Yield Non-tracking Yield Tracking Yield
scaler htrigd — scaler edtm # of events X ps-factor # of events X ps-factor
charge charge X charge x [T x track eff
Cuts for scaler counting: Cuts for event selection: Cuts for event selection:
» Beam current cut » Beam current cut » Beam current cut
» Non-edtm » Non-edtm
» npeSum>2 » npeSum>2
» 0.6<ctotnorm<1.5 » 0.6<ctotnorm<1.5
> |gtr_dp| <10
> |vtx z| < 4
» vtx ok and gtr ok
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Luminosity Analysis

B Linear Fitting (Carbon for example)

Charge normalized El-Real events(Carbon) Charge normalized El-Real events(Carbon)
3
2 H —*— Scaler Yield 8 [| —%— Scaler Yield
~— : [} H
2 120 | —¥— Non-tracking Yield S 102k —¥— Non-tracking Yield
§ 110H —*— Tracking Yield % | —%— Tracking Yield
— o —
- O B
100 —— —— —— e 1.01—
90— -
80 ¥ ) ) ’ i 1
70 :_ A b b N :
- v ‘ * ’ ’ 0.99—
60— / -
50 ;_ y = 51.3462 x { 98966 y = 46.8267 x 4 82802 y = 35.3809 x 4 66760 0.98/— slope : 5.188 % in 100 uA Slope : 5.655 % in 100 LA Slope : 5.300 % in 100 pA
40 —  42/NDf=95.967/4 2/ NDf = 22.581/ 4 2/ NDf = 17.659/ 4 —  %2/NDf =95.967 /4 %2/ NDf = 22,581/ 4 2/ NDf = 17.659 / 4
= 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 11 1 O 97 B 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 11 1
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Beam Current (uA) Beam Current (1A)
First Fitting Second Fitting
2 )i
A A
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Luminosity Analysis

® Carbon
Charge normalized El-Real events(Carbon) Charge normalized El-Real events(Carbon)
= 1.03 = 1.03
8 || —— Scaler Yield 8 || —— Scaler Yield
[0] H (0] H
S 1 02l —¥— Non-tracking Yield S 1 02l —¥— Non-tracking Yield
2 . | —%— Tracking Yield 2 . | —%— Tracking Yield
3 B 3 B
o - o -
1.01— 1.01— r
1 1
0.99— i 0.99—
0.98— sjope :5.188 % in 100 uA Slope : 5.655 % in 100 uA Slope : 5.300 % in 100 pA 0.98— gjope : 2.398 % in 100 uA Slope : 3.532 % in 100 LA Slope : 3.234 % in 100 pA
- 42/ NDf = 95.967 / 4 42/ NDf = 22.581/ 4 42/ NDf = 17.659/ 4 - ,2/NDf=7.624/3 42/ NDf = 1.888 /3 +2/NDf = 1.837/3
B 1 1 1 1 | 1 1 1 1 | 1 11 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 _l 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1
0.975 5 10 15 20 25 30 35 40 09730 15 20 25 30 35 40
Beam Current (1A) Beam Current (1A)
With 5 uA run Without 5 A run
2 == o
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Counts / Intercept

m LH2
Charge normalized El-Real events(LH2)
1.03
|| —— Scaler Yield
102k —¥— Non-tracking Yield
. | —— Tracking Yield
1.01— .
B ¥ *
- ) ¥
1_— I
0.99— %
0.98— gjope :3.887 % in 100 uA Slope : 1.621 % in 100 uA Slope : 2.228 % in 100 pA
- 42/NDf =189.270/2 72/ NDf = 128.175/2 2/ NDf = 47.777 / 2
0.97 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1
0 5 10 15 20 25
Beam Current (uA)
With 5 uA run
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Counts / Intercept
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1.02

1.01

0.99

0.98

0.97

Luminosity Analysis

Charge normalized El-Real events(LH2)
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|| —%— Scaler Yield
H —¥— Non-tracking Yield
| —— Tracking Yield
L e
— —5— —F— .
B X x
| Slope : 0.599 % in 100 uA Slope : -1.245 % in 100 uA Slope : -0.109 % in 100 pA
—  x2/NDf=4.031/1 2/ NDf = 5.367 / 1 x2/NDf = 1.862/1
_l 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1
5 10 15 20 25
Beam Current (1A)
Without 5 yA run
8\ ]m"m( , 4=§=,\
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Luminosity Analysis

mLD2
Charge normalized El-Real events(LD2) Charge normalized El-Real events(LD2)
g 1.03[ g 1.03[
8 || —%— Scaler Yield 8 || —%— Scaler Yield
[0 H o) | |
IS 1 02l —— Non-tracking Yield IS 1 02l —— Non-tracking Yield
2 | —%— Tracking Yield 2 | —%— Tracking Yield
8 F S
1.01— 1.01—
e :
- - * "
1— 1— "
- - i
- - +
0.99— 0.99— N
N ¥ -
0.98— siope :1.945%in 100 uA Slope : -1.649 % in 100 LA Slope : -2.156 % in 100 pA 0.98— sjope : 0.557 % in 100 wA Slope : -3.032 % in 100 LA Slope : -3.542 % in 100 pA
42/ NDf = 852.698 / 3 72/ NDf = 692.144/ 3 42/ NDf = 421.388/3 2/ NDf = 140.466 / 2 42/ NDf = 178.471/ 2 42/ NDf =113.497 / 2
_I 11 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 111 1 | 11 1 |_ 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1
0.975 5 10 15 20 25 30 35 40 0.97 10 15 20 25 30 35 40
Beam Current (uA) Beam Current (1A)
With 5 uA run Without 5 A run
2 == o
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H Slope Table

- With 5 yA run Without 5 yA run

% in 100pA Scaler Non-Tracking Tracking

Scaler Non-Tracking Tracking
Carbon 5.188 5.655 5.300 2.398 3.532 3.234
LH2 3.887 1.621 2.228 0.599 -1.245 -0.109
LD2 1.945 -1.649 -2.156 0.557 -3.032 -3.542
2 p— APy

eeem——— |
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B BCM offset optimization

The formula to calculate the BCM4A current:

OFFSET

(scalerdiff + Timedl-ff) —|(—1605)

Ipcman = 9570
Charge normalized El-Real events(Carbon)
= 103
8 | —*— Scaler Yield
S ]
kS il T Non-tracking Yield
2 [| —— Tracking Yield
8 |
8 -
1.01—
1=
0.99 i
0.98— giope :5.188 % in 100 uA Slope : 5.655 % in 100 uA Slope : 5.300 % in 100 LA
L 42/NDf =95.967/ 4 42/ NDf = 22.581/ 4 42/ NDf = 17.659/ 4
B 11 1 1 I 11 11 I 1 11 1 I 11 1 1 I 11 11 I 1 11 1 I 1 11 1 I 11 11 I 1 11
0'970 5 10 15 20 25 30 35 40
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Beam Current (uA)

uminosity Analysis

1.02

1.01

1.00
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Toy Model Yield for a Carbon Target
vs Measured Current
(where I_msr = |_true + offset error)

offset error = +0.1 muA

offset error = 0.0 muA

offset error =-0.1 muA

for comparison: slope of -2.8%/100muA, no offset

o P | gy | N
e



10

B BCM4A offset optimization

Charge normalized El-Real events(Carbon)

Luminosity Analysis

2023)

= 1.03
8 [l —*— Scaler Yield
3 i
S 1ol T Non-tracking Yield
2 [ —¢— Tracking Yield
g |
8 -
1.01—
1= o
- OFFSET = —1605 (Sep |
0.99— i
0.98/— sjope :5.188 % in 100 uA Slope : 5.655 % in 100 LA Slope : 5.300 % in 100 yA
L 42/NDf=95.967/4 2/ NDf = 22.581 /4 42/ NDf=17.659/4
_I 11 1 I 1 1 1 1 I 11 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 11 1
0975 5 10 15 20 25 30 35 40
Beam Current (uA)
Charge normalized El-Real events(Carbon)
7 1.08[;
] [| —*— Scaler Yield
s i
= 1 02l —>— Non-tracking Yield
2 [| —*— Tracking Yield
8 -y
& -
E OFFSET = —105
- | ) i %
11— 4*% 3 > %
L 1 (3 * *
0.99—
0.98— sjope :-0.151 % in 100 LA Slope : 0.489 % in 100 uA Slope : 0.155 % in 100 pA
L 42/NDf=1.841/4 42/ NDf =3.090/ 4 42/ NDf = 2.671/4
PRI RN AN R R EPRTR EVRFE RS SRR AP
0974 5 10 15 20 25 30

35 40
Beam Current (uA)
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Counts / Intercept

Counts / Intercept

Charge normalized El-Real events(Carbon)
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1.03
[l —*— Scaler Yield
; 02: —%— Non-tracking Yield
[| —*— Tracking Yield
' Jw
- . :
T3 OFFSET = —605
0.99—
0.98/— siope : 1.595 % in 100 uA Slope : 2.173 % in 100 uA Slope : 1.889 % in 100 A
L ,2/NDf=12.870/4 42/ NDf =2.785/4 42/ NDf=2.232/4
_I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 11 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1
0975 5 10 15 20 25 30 35 40
Beam Current (uA)
Charge normalized El-Real events(Carbon)
1.03
l| —%— Scaler Yield
1 02M —¥— Non-tracking Yield
[| —*— Tracking Yield
o OFFSET = +1605
1__
0.99|—
0.98/— sjope : -5.122 % in 100 uA Slope : -3.995 % in 100 uA Slope : -4.324 % in 100
L ,2/NDf=77.443/4 42/ NDf = 33.234/ 4 22/ NDf = 20.977 / 4
PRI BRI RN AT R AR ETE R B
0975 10 15 20 25 30 35 40
Beam Current (uA)
— I s 2 P — N
A._-/-g‘---!-\-‘
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11 Luminosity Analysis

B BCMA4C offset optimization

Charge normalized El-Real events(Carbon) Charge normalized El-Real events(Carbon)
= 1.03 = 1.03
8 [l —*— Scaler Yield 8 [l —*— Scaler Yield
Q H Q H
S 1 02N —>— Non-tracking Yield = 10201 —>— Non-tracking Yield
2 | —*— Tracking Yield 2 [| —— Tracking Yield
g8 I S
1.01— 1.01—
F{ 1=
- i OFFSET = 250 (Sep 2023) - OFFSET = 350
0.99— 0.99|—
0-98/— siope : 4.626 % in 100 yA Slope : 5.121 % in 100 uA Slope : 4.813 % in 100 A 0.98/— siope : 2.065 % in 100 uA Slope : 2.644 % in 100 uA Slope : 2.358 % in 100 pA
L 42/NDf=52.149/4 2/ NDf = 13.990/ 4 72/ NDf =7.769/ 4 L 42/NDf=11.854/4 72/ NDf = 6.352/ 4 42/ NDf =1.784/4
_I 1 1 1 I 11 1 1 I 11 1 | I 11 1 | I 11 1 | I 11 1 | I 11 1 | I 11 1 | I 1 1 1 _I 11 1 I 11 1 | I 11 1 | I 11 1 | I 11 1 1 I 11 1 1 I 11 1 1 I 11 1 | I 1 1 1
0975 5 10 15 20 25 30 35 40 0975 5 10 15 20 25 30 35 40
Beam Current (uA) Beam Current (uA)
Charge normalized El-Real events(Carbon) Charge normalized El-Real events(Carbon)
5 103[; 5 103
] Ll —%— Scaler Yield 8 Ll —%— Scaler Yield
Q H Q H
= 1021 —¥— Non-tracking Yield = 1021 —¥— Non-tracking Yield
2 [| —*— Tracking Yield 2 [| —*— Tracking Yield
- -
1.01— 1.01—
C i OFFSET = 4-%0 . C OFFSET = 650
1:_ —ff + i: % 1:_
0.99/— 099
C C *
0.98— siope : 0.130 % in 100 pA Slope : 0.766 % in 100 uA Slope : 0.564 % in 100 nA 0.98/— sjope :-4.571 % in 100 uA Slope : -3.401 % in 100 LA Slope : -3.618 % in 100 A
L 42/NDf=9.829/4 2/ NDf =10.103/4 42/ NDf =5.015/4 L 42/NDf=96.379/4 72/ NDf = 41.867 /4 42/ NDf = 32.635 /4
e b b b b b b b P T RN B U B ST SR B
0975 5 10 15 20 25 30 35 40 0975 5 10 15 20 25 30 35 40
Beam Current (uA) Beam Current (uA)
IP Y% PN
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12 Luminosity Analysis

¥ Yield with new BCM4A offset (—105)

Charge normalized El-Real events(LD2) Charge normalized El-Real events(LH2)
ol 1.03 (] °a 1.03 [
8 || —%— Scaler Yield 8 || —%— Scaler Yield
[0] H o) L
IS 1 02l —— Non-tracking Yield IS 1 02l —— Non-tracking Yield
2 | —%— Tracking Yield 2 | —%— Tracking Yield
> >
o I 3 |-
(@] — (&) .
1.01— 1.01—
1 1
0.99— 0.99—
- u 1
0.98— sjope : -2.563 % in 100 LA Slope : -6.199 % in 100 LA Slope~ 0.98— sjope : -5.380 % in 100 LA Slope : -7.288 % in 100 LA Slope : -6.635 % in 100 pA
—  2/NDf =79.339/3 42/ NDf = 158.947 /3 42/ NDf = 125. - 2/ NDf = 28.583 / 2 42/ NDf = 28.486 / 2 42/ NDf = 15.281/2
B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1
0.975 5 10 15 20 25 30 35 40 0-975 5 10 15 20 25
Beam Current (1A) Beam Current (1A)
/"’\ )H"H( 4:%;\
TRV VIENY
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13 Luminosity Analysis

¥ Yield with new BCM4C offset (430)

Charge normalized El-Real events(LD2) Charge normalized El-Real events(LH2)

5 1.03[ 5 1.03[
8 || —%— Scaler Yield 8 | —%— Scaler Yield
ﬁ ] 02; —¥— Non-tracking Yield ﬁ 1 025 —>— Non-tracking Yield
£ ' [| —*— Tracking Yield £ ' | —— Tracking Yield
3 3
O O

1.01 1.01

1 11—

B \"\-\k B *

B * B
0.99}— 0.99}—

B B 1+
0.98— sjope :-1.749 % in 100 A Slope : -5.446 % in 100 A Slope : -5.8 0.98— gjope : -4.746 % in 100 LA Slope : -6.606 % in 100 A Slope : -6.035 % in 100 pA

L 42/NDf = 202.460/3 42/ NDf = 294.472 /3 42/ NDf = 218.121/3 L 2/ NDf = 54.293 /2 42/ NDf = 51.814 /2 42/ NDf = 33.245 /2
0 97 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 O 97 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1

o) 5 10 15 20 25 30 35 40 o) 5 10 15 20 25
Beam Current (1A) Beam Current (1A)
1 = Ppr—
TRV
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B What I have done:
1. Analyzed the luminosity runs at the beginning of the experiment (calculated charge and scalers carefully myself)
2. Applied the pre-scale factors and got the scaler/non-tracking/tracking yield for Carbon, LH2 and LD?2

3. Optimized the BCM calibration offsets and make the Carbon yield flat

B What needs to be done:

1. Analyze the luminosity runs at the end of the experiment
2. Use correct BCM offsets and get the slope for LH2 and LD2
3. According to Richard Trotta’s email and slides, what we should do next:

* Make sure the TDC cuts are correct (Avnish and I will work on this next)

* Use “H cal etottracknorm™ rather than “H_cal etotnorm” for the tracking yield

* For the HMS cuts, need to apply tighter cuts: npeSum>6

e For the LT correction, Richard used EDTM LT but I used , which one is better?
* Why scaler yield is higher than the tracking and non-tracking yield?

% =l

RN
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® 770 helicity dependent cross-section

» % cross section: do, _ dor  dog dorprcos¢ dorr _ —dorr .
i0,dE,d0 . d0 +e€ 70 ++/2¢(1 + ¢€) 0 € cos 2¢4h+/2e(1 — €) 0 sin ¢
helicity dependent part
> 70 Asymmetry = N.—N_| Only helicity dependent part remains |
Ny+N_ Invariant mass
1400 — : : Er:'::’\ilgass_‘mg% 8
: . A, AR
Cuts applied: 12000 : : —
> m° invariant mass€ [0.11,0.17] . : :
> No missing mass cut 100" : i i
800[— : !
L 1
Half-wave Plate Status: s00l"_ ! :
L | 1
- I
IN OUT IN 00F- . |
- 1 1
200—
4033-4063  4064-4428  4437-4517 - : |
21 runs 250 runs 36 runs % 02 025 el
A = P
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n noasymmetry

_ , AN 1
> w0 Asymmetry = Al Uncertainty: AA=+V1-A*— =+v1-A*——
Ni+N_ N VN
n® asymmetry n® asymmetry
é‘ 0.03 E
% ~‘— % 0.03
0.02 0.02

e
i
-
-
-

0.01 0.01

LT
TL ++ 1 T

+
+ JH )

JF
Ty

|
I

-0.01

T

=L
| -+
: +

-
RAARNARRRRN/IRNAARRRRARRN RARRR AARY

~0.02[-
- | | | Ll | | 003 N R
0 1 > 3 4 5 6 0 4 5 6
] ¢
OUT 4064-4428 250 runs IN 4033-4063 4437-4517 57 runs
~ 1.1 million events ~ 0.35 million events

== G
A

H—— N
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B Charge asymmetry
» There is a plot for charge asymmetry in the online GUI
» We ran the script for the first 50k events when taking data

» For most of the runs, the charge asymmetry is close to 0

NPS Collaboration Meeting 07/18/2024 7

Summary Plots(Run #4414): Charge Asymmetry
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) Charge Asymmetry Hall C BCM4A
]
c
g Entries 658
2|
qo B Mean -226.5
i Std Dev 1.124e+04
10—
I ‘ ‘ ‘
NI AR B A N | N AR A el x103

-200 -100 0 100 200

Charge Asymmetry / ppm ﬁl{-




THANKS!
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19 Appendix

B Beam Current Calculation

» Gaussian Fitting

Beam Current Distribution for Run 4253 Beam Current Distribution for Run 4370
w histogram ° histogram
c - Entries 2045 b= ~ Entries 844
3 200 Mean 34.31 3 2501 Mean 5.114
© ol StdDev _ 12.36 °© b StdDev 3319
160 — 200+
140 B
1204 150
100 - i
80 1001+
60H- i
40H- 50 H
20+ ) i
0:—l||‘—||lll-l|—li'|-|-|lll—n].|'II"JIIJ"rLIL—lJIJ-IiJ-!J.I.l'llll‘lll.l'l"'*IIJ-HJ IlLlllllll 0_ .I_alL_-L--JllL IIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
Current (nA) Current (pA)
Run 4253 Run 4370

xfgx\ TIPSl =
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OUT 4064-4428 250 runs

20 Appendix

O noasymmetry

¢ distribution (helicity +) ¢ distribution
" _ h_phi_pos h_phi
2 C Entries 546230 £ 80000 Entries 1110943
3 - Mean 3173 3 B Mean 3.189
B Std D 1.549 -
35000 — ev C Std Dev 1.549
- 70000 —
30000 — B
= 60000 —
25000 — B
B 50000 —
20000 40000—
15000 = 30000
1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 = 1 1
0 1 2 3 4 5 6 0
o o
¢ distribution (helicity -) ¢ distribution (helicity 0)
h_phi_neg _ h_phi_0
£ 40000 Entries 546874 g 1300F Entries 17839
3 = Mean 3.204 3 o Mean 3.202
- StdDev  1.549 12001 Std Dev 1.54
35000 _— 1100 :_
N 1000 —
30000 — o
B 900
25000 {— 8001
C 700—
20000 — 600 :_
C 500 —
15000 (= -
L 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 400 - 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
o o
| fax=) [ PN
[ ]
[Py _5iFRtiR
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21 Appendix

m rlasymmetry IN 4033-4063 4437-4517 57 runs

¢ distribution (helicity +) ¢ distribution
" h_phi_pos " h_phi
€ C Entries 172422 € r Entries 349872
§ - Mean 3.193 § 30000 - Mean 3.177
14000 — Std Dev 1.35 - Std Dev 1.351
- 25000 —
12000 (— N
10000— 20000 —
8000 — B
- 15000 —
6000 |— i
C 10000 —
4000 — -
1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 5000 __| 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
o o
¢ distribution (helicity -) ¢ distribution (helicity 0)
" h_phi_neg - h_phi_0
5 - Entries 171820 € 500 E Entries 5630
3 - Mean 3.162 3 = Mean 3.158
14000 — Std Dev 1.351 = StdDev  1.369
L 450—
12000 |— 400 E
10000 380~
B 300(—
8000 — =
B 250
6000 — 200 E
4000 - 150 ;_
E 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 100 —_I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
o o
| faza) ( PN
I Ye i
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n noasymmetry

AN 1
> AA=V1-A2" =+/1-A>—
N VN
N, -N_
~ N, +N_
N=N, +N_, N+=%N(1+A), N = IN@1- 4
AN =+vN=/N, + N_
AN+:\/%(1+A)N= %(1+A)AN
/1 1
=1/ 31— AN = 5(1—A)AN
9A  2N-  NA-4) 1
ON, (N,+N-)* N2 _N(l 4)
0A _ 2N+ __1(1+A)

ON. (N, +N-)2 N
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