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COMPASS in muon run

The COMPASS spectrometer NIM A 577(2007) 455

—
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The COMPASS polarized target and PID

A 3He-4He Dilution : ﬁ

E‘l-um'

HEE  EE

T[ 3

(180

]

Two 60 cm long target cells
with opposite polarisation

ceplance

I
40

p (GeV/c)

RI
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Krzysztof Kurek

Target material: LiD
refrigerator (T~50mK) Polarisation: >50%
Superconducting Dilution factor: ~0.4
solenoid (2.5 T) compass Accepiance Dynamic Nuclear Polarization

2006 - new solenoid
with acceptance 180 mrad

3 target cells
(reduce false asymmetries)

2002 —200
I >
i
=2006
— -— —_— -—
| —> -— —> >

CH 2006 upgrade : better PID
MAPMTs in central region

APV electronics in periphery
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Introduction: open-charm and gluon polarization

D% meson production

Low statistics! Huge com

Open-charm production@COMPASS -
Photon-Gluon Fusion (PGF) - the only process in LO QCD.

PGF _ o PGF
¢ L D=ci-Kn o =0C®¥cT" ®H

dl Ac™ =AG®AG™ ®H
assumption: % (x)=a(x—-x)+b

~ PGF
ar;

G
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Introduction: open-charm and gluon polarization

Final AG/G LO QCD result from COMPASS open-charm data D% meson product|on
Final D® asymmetries in D° energy and pr bins
Preliminary NLO QCD result for AG/G
D* meson production cross section

Low statistics! Huge combinatorial background to fight with! Phys.Lett.B 676 (2009)31

Open-charm production@COMPASS -
Photon-Gluon Fusion (PGF) - the only process in LO QCD.

s' )
\\Q > ; \
J ¥
“7. PGF _ ~ PGF
‘o ¢ L D=cioKr o ~GesT oH
¢l A" =AGRAG™" @ H
— D
= ~
. AG _
assumption:. —(x)=a(x-Xx)+b
s G
? from MC
AG _ . Hera
/’Az G Fo)<an’ > " S B
Ameasured — P Asignal + AB
75 b(S + B S+ B )

signal asymmetry from data
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Introduction: open-charm and gluon polarization

Final AG/G LO QCD result from COMPASS open-charm data D% meson product|on
Final D® asymmetries in D° energy and pr bins
Preliminary NLO QCD result for AG/G
D* meson production cross section

Low statistics! Huge combinatorial background to fight with!

L |
1 1.5 2 2.5 3
M(Kn), GeV/c?

° - )
— i
30000 — | K
= - I ] 7t+ Good charge combinations
T u N Kn Wrong charge combinations
& 25000/ /'. \ K*
§ - N K
i1 20000 —
15000 — , 0
- j K,*(1430) D
10000— |,
L i
e/
50001~
~ \
=N
5
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Introduction: open-charm and gluon polarization
Gluon polarization measurement @ COMPASS

Measuring D% asymmetries to extract AG/G

Final D° asymmetries in D° energy and pr bins
Preliminary NLO QCD result for AG/G
D* meson production cross section

The number of reconstructed D% (N“9) is used to measure an open-charm

asymmetry for the PGF process
upstream cell downstream cell

' ' N N

»_1 N'-N° NT-N L o ‘
A= dt =2 = &= -sm

N +N N +N . Field rotation
=fPuPT S — - ‘“’T ::' = = =8hl'

+b NI' Nd'

~—

Open-Charm event probability equal acceptance for both cells

—» needed for every event
Weighting each event with the weight @=(f.P, ):

2
AG 1 w,—w,; W, —wWy . . . . < >
= X(———+—; >-) with a statistical gain :——
G 2PT (Uu+(Ud (Uu'+(Ud- <(.U>~
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.
D% meson reconstruction

Considered events:
- D> Kn (BR: 4%)

- D' > D', (30% D° tagged with a D’)
* D' 5 Kn
e D' = Knn’ (BR: 13%)—» not directly reconstructed 10
e D' > Knnr (BR: 7.5%)
e D' - sub(K)t ——» no RICH ID for Kaons (» < 9 Gel/c)

Selection to reduce the combinatorial background

- Kinematical cuts: z_and D° decay angle (7o reject colinear events with y

coming from the nucleon fragmentation). K and T momentum

- RICH identification: K and 1t ID + electrons rejected from the T sample

- Mass cut for the D" tagged channels (M[KmtJ— M|Kr] - M[x])

- Neural Network qualification of events

Newport News, DIS 2011 Krzysztot Kurek 10/ 21



Gluon Rolarization measurement 2 COMPASS '

Introduction: open-charm and gluon polarization

Final D° asymmetries in D° energy and pr bins
Preliminary NLO QCD result for AG/G
D* meson production cross section

D% meson reconstruction

Invariant mass spectrum D® mesons reconstruction

COMPASS 2002-2006 Dy (D* tagged)

N <~ 2500
£ 3000 - 2
® Preliminary >
H s C
o S 2000
2 5 C
2000 1500 o
r N(D’) = 8500 E
i 1000~
1000— L
- SLiD 500
L P P P P P h *
Lo -400 200 0 200 400 60C 200
My, - M (MeV/c?)
0
COMPASS 2007 D, (D* tagged)
«~1200 <
o - -
S = S
2 L Preliminar 2 800
= 1000— y g
o - ‘Q_ |
2 L 2 -
800 600—
L N(D°) = 4600 f
600— L
L 400{—
400 L
L 200—
20—~ NH L
L. N N L N N | L
$oo -400 200 0 200 400 60 Bo0

My, - M, (MeV/c?)

Newport News, DIS 2011

COMPASS 2002-2006 D . (D* tagged)

0 Preliminary
N(D") = 5700

0
K

|

P T S IR ik

P B
400 600
My, - M, (MeV/c?)

COMPASS 2007 Dy . (D* tagged)

N(D°% = 3100
1]

Preliminary
Knr

P
400 §00
M. - Mo (MeV/c?)

. P
-400 -200 0 200

Krzysztof Kurek

COMPASS 2002-2006 D},

x10
L Preliminary
C N(D°) = 46400
L [
—  °LiD
L nnnallannnflnnnnllonnnllnnnollnnonflonnns
loo 200  -100 0 100 200 300 400
My - M, (MeV/c?)
COMPASS 2007 D _
1000— Preliminary
1000
1000—
- N(D°) = 19000
1000— NH
L 3
L nnnnflannnllnonnllonnnlnnnnllonanllonns
o0 200  -100 0 100 200 300 400

My - M (MeV/c?)
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Introduction: open-charm and gluon polarization

Gluon Rolarization measurement % COMPASS '

Final D° asymmetries in D° energy and pr bins
Preliminary NLO QCD result for AG/G
D* meson production cross section

Invariant mass spectrum D® mesons reconstruction

COMPASS 2002-2006 DY, .. (D* tagged)

)
> ..
© Preliminary
£ 2000
= B
2 B
1500/— sub-threshold Kaons
1000/ i
- N(D°) = 2000
C (-
s~ "LiD
v b b b b b e b by
800 300 200 -100 0 100 200 300 400

My - Mys (MeV/c?)

COMPASS 2002-2006 D}___(D* tagged)

JUILTT

e
(3]
(=]
o

Preliminary

N/10 (MeV/c?)

N(D°) = 3000

1000

s00— » 20% of the D°__ (D* tagged) FOM
L« 45% of the D" FOM 6x =
i K LiD
s e P L v b v v b v b Ly
-QOO -300 -200 -100 0 100 200 300 400

M. - M_; (MeV/c?)
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N/10 (MeV/c?)

N/10 (MeV/c?)

COMPASS 2007 O, ,,. (D* tagged)

i Preliminary
000—

- sub-threshold Kaons

B 0
500/— N(D") = 1000

= 3

v b b b b b b Py
Q00 300 200 -100 0 100 200 300 400

My - Mys (MeV/c?)

COMPASS 2007 D} _ (D* tagged)
400; Preliminary
C N(D°) = 1100
300 —

200
- NH
= 3
Connnflnnnnfllnnnnlanonfloonnflnnnollonnnllonnns
d00 300 -200 -100 0 100 200 300 400
M - M_; (MeV/c?)
Krzysztof Kurek

D% meson reconstruction
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Introduction: open-charm and gluon polarization

Gluon Eolarization measurement g COMPASS .

Final D° asymmetries in D° energy and pr bins
Preliminary NLO QCD result for AG/G
D* meson production cross section

Neural Network qualification of events

30000

25000

Events / (1 MeV/c?)

20000

15000

10000

5000

| L L
2.5 3
M(Kr), GeV/c?

gcc: signal+background
wcc: pure background

Signal to background estimation

COMPASS 2007 D} (D* tagged)

N/10 (MeV/c?)
® >
o o
o o

[=2]
o
o

Lo

Preliminary

N(D°) = 4600

200 400 600
My, - M (MeV/c?)

e Assuming background model to be good Neural Network is able to find some differences

between samples: S+B and B.

*This way the signal probability S/(S+B) is constructed event-by-event

An example of “good” training variable in
signal region (left) and for sidebands (right)

COMPASS 2006 D° (D* tagged): D° signal region l

er ﬂﬂ 1|1_|’Lm JLPJL Preliminary

H”

:JFJ.J»‘WJIJM'—“ woe

ol
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TR EEETE FETEE R FTETS PREEE PR ETE NS P S |
0 01 02 03 04 05 06 07 08 09 .1

|Cos(® )]
IIZySZIOT KUreKk

|__compAss 2006 D (D" tagged): sidebands

~
a [ _—
S | Preliminary
150! J’

004 02 03 04 05 06 07 08 08 1
[Cos(o)]
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Introduction: open-charm and gluon polarization

Gluon polarization measurement @ COMPASS .
mlmmmhmm&nm—' Analyzing power arL

Final D° asymmetries in D° energy and pr bins
Preliminary NLO QCD result for AG/G
D* meson production cross section

Partonic muon-gluon asymmetry and NN parameterization

e a_.L depends on the knowledge of the partonic kinematics and
can not be experimentally obtained - only one charmed meson is reconstructed

e aLL is calculated with MC (in LO QCD) and parameterized by measured quantities
using NN approach

 As a training vector kinematical variables: vy, xgj, Q2, zp°,pTp° are used

COMPASS 2006 MC: D° - Knnx (D tagged) |

. s IF 30

2 r 2 C -

© 0.8 S 0.8— .

g L 2 E 82% of correlation —log

0.6 S 06—

Foaf i od= A
0.2 0.2F .
-0? o . 15
0.2 0.2 .

a C - —10
0.4 = —r
: 0.4: - T
0.6/ C ="
= 0.6
C C 5
0.8/~ 0.8
'1-1:”-‘()‘1‘3‘-‘()‘(%‘-‘()‘4‘1‘-‘()‘2‘)"-‘()“‘()‘2“‘()‘4‘”()‘6”()‘8‘”1 _1:...1,..|...|...|..Al...lt..l...l.t.l..‘ 0
-8 -0.6 -0.4 -0. 2 04 06 0. i -08 -06 04 02 -0 02 04 06 08 1
a,, (reconstructed) a,, (parameterised)
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Introduction: open-charm and gluon polarization
Gluon polarization measurement @ COMPASS

Final AG/G LO QCD result from COMPASS open-charm data | Gluon polarization

Preliminary NLO QCD result for AG/G
D* meson production cross section

Final gluon polarization result from open-charm in LO QCD

AG
) COMPASS 2002 - 2007 AG/G F =-0.08 £ 0.21(stat.) = 0.08(syst.)
()
S [ Preliminary GeV?
< L +0.11 2 4
- (x5)=0.1172,! w13
e o
- . | Source ) ( <%)) Source ) ( <%))
: : Beam polarisation P, 0.004 s/(s+b) 0.006
0_ l * l Target polarisation P, 0.004 ayL, 0.008
L l 1 ! J Dilution factor f 0.002 False asymmetry 0.081
2 J Total uncertainty 0.082
e
B [] COMPASS, high [ Q>>1 (GeV/c)?, prel., 02-06
- ® COMPASS, high p, G*<1 (GeV/c)?, prel., 02-04
B 0.6 * COMPASS, open charm, prel., 02-07
B o)) - O SMC, highp_, Q2>1 (GeV/c)?
-2 ! : : : : : ~ A HERMES, high p_, all Q?
* 0 * * * T
D D D%, D% D sub(ky: 1otal (o] 04l T COMPASS Global fit with AG>0, u?=3(GeV/c)?
< [ COMPASS Global fit with AG<0, u*=3(GeV/c)®

Notice: signal and background asymmetries

are extracted in the same time 0'2; + |
Qpeereesmasmasasnssssssass s mnmmenns e -
% i
S ; B -0.2; 1
Ameasured — fPT Pb ( Astgnal + AB) -
S+B S+B 04l

) 1
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Introduction: open-charm and gluon polarization
Gluon polarization measurement @ COMPASS

Final AG/G LO QCD result from COMPASS open-charm data Model independent asymmetries

Final D° asymmetries in D° energy and pr bins .

D* meson production cross section

D0 asymmetries in bins of Ep® and prp°

* Model independent asymmetries were extracted from data only
» Gluon polarisation can be extracted using a..P¢F calculated at QCD :

N —DX
Aexp = PBPTfI:RPGFDAy +(1- RPGF)Abkg_ ¢ Similar analysis, but with weight
] S S
A _=PP f|R aPGF§+(1_R )A w=f Pp——a;; insteadof w=f Pp——D
exp BT T PGH “LL o PGF /* “bkg S+8 S+8
. Bin limits AN—DX () (@% ") (Epo) (D)
1"?‘ (GeV/e) | Epo (GeV) (G(,‘V‘/L')? (GeV/e) | (GeV)

003 0-30 —090+063 050 | 046 019 | 243 | 062

003 3050 | -0.19+048|060| 069 020 | 391 |0.74

003 >50 | 4007+068|069| 117 020 | 592 |04

0.3-0.7 0-30 —018+0.37|051| 047 0.51 246 | 0.63

0.3-0.7 3050 | +0.10+£026|060| 0.62 0.51 395 | 0.75

0.3-0.7 > 50 —004+0.36|069| 073 0.51 500 |0s3| Asymmetries in bins are available on
0.7-1 030 |-042+044|050| 045 085 | 247 [062| the request; They will be published soon
0.7-1 30-50 —0.36 £0.29 | 0.61 0.60 0.85 39.2 | 0.75 (paper |n preparatlon)

0.7-1 >50 | +149+042|069| 0.76 084 | 586 | 083

1-15 030 |-030+035]|054| 041 123 | 253 | 066

1-1.5 30-50 | +0.13+023[064| 055 124 | 392 |o077

1-1.5 >50 | -020+033|071| 073 124 | 583 | 085

>15 030 |+038+049|056| 047 1.84 256 | 0.60

>15 30-50 0004025 |065| 070 102 | 399 [079

>15 >50 | +4036+033]069| 060 1.95 50.9 | 0.86

and Dj,

p— - . . c D% . . . 0 - 3 . . .
Table 7: Combined asymmetries AYN=P™X for the D[&”. D Koo samples in bins of (p,ll?/. Epo), together with the weighted (with
-

Kx
w2) averages of several kinematic variables. Errors are statistical.
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Introduction: open-charm and gluon polarization
Gluon polarization measurement @ COMPASS

Final AG/G LO QCD result from COMPASS open-charm data NLO QCD corrections
Final D° asymmetries in D° energy and pr bins

Preliminary NLO QCD result for AG/G '
I.Bojak, M.Stratmann, Nucl.Phys.B 540 (1999) 345, I.Bojak, PhD th.

J.Smith, W.L.Neerven, Nucl.Phys.B 374 (1992)36), W.Beenakker, H.Kuijf, W.L.Neerven,,J.Smith, Phys.Rev.D40(1989)54

\J\{Q RN Procedure for NLO calculations:
i - A .
e € 1. Aroma MC generator with Parton
LT © 1
00000 == , & Shower-on describes COMPASS
data very well
NP LA 2. PS sim.ulates phase space for NLO
)\ | 2 < correction - aLL can be calculated
%y A g L IS event-by-event basis from
GO0 D0 e S - ,"—>—* ...... .~ theoretical formulas (as in LO case)

3. light quark correction ~ A1 which is
taken directly from data *)

. A A
Asignal = <(?G a,, +A’al, > = <EG> (a, )+ <A1d’caZL> 4. Asymmetries in bins used

(*Light quark contribution very
small - no dependence on
unpolarized PDFs

E : q A 6,quark
~ Gluon
GAo "

q
= a =
G O_Gluon + E: q O_quark G O_Gluon + §: q O_quark
q

aLL

q
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Introduction: open-charm and gluon polarization
Gluon polarization measurement @ COMPASS
Final AG/G LO QCD result from COMPASS open-charm data
Final D® asymmetries in D° energy and prt bins

Preliminary NLO QCD result for AG/G
D* meson production cross section '

Differential cross section for D* meson production (D* 2004 COMPASS data)

Aroma MC PS versus COMPASS data

%. : % —0.015
o 0.05 (O]
re) - o)
£ 0.04r £ 0.01
gy 0.03- 8%
0.027 0.005
0.017 D*+
) D* 0
EMC
2 g ¢
G
< S8 3 e
= 102F [ _F‘:F\ q 2 %QT'-
b‘cb.l_ - — \\\ ‘%-/ %T |
Sl , “ 4 Xt
10°F 1 4} o
L BT T T '+ 4;‘*%&_‘}—
2 ../ . . L A=l
p2 [(GeVicy] % 02 04 06 08 1
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Gluon polarization@NLO

aLL in bins for LO and NLO

0 ~ 300
o 08 3 F
o LO 0.6 g 250 o
a F
200 AG
. - —=-0.20+0.21(stat.)
0 150 G
C +0.19
50—
N B X S ¥ X Y- A - )
Xg (LO)
S .oF 0.6
§3oo: (®))] |- @ COMPASS, Open Charm, NLO, all @, all data, ( u* ) 13 (GeV/c)?
Ezsof— NLO 2” 04— —— —  DSSV at Q* = 10 (GeV/c)®
w L 'l
o o o LSS at Q% = 13 (GeV/c)’, Ag >0
200 L
E 0.2 r LSS at Q° = 13 (GeV/c)’, Ag changing sign |
150 ' C
E e —— —
100 (1] e ———
sof- B
- -0.2\—
3 01 02 03 04 05 06 07 08 09 1 B Preliminary
Xy (NLO) 04l
-0.6_| | Lo | [ R N
10 10" XG
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Asymmetry

Asymmetry

D**/D*- asymmet

D* meson production cross section

doP"(X) —doP (X)

A(X) = — :
(X) doP""(X) +doP~ (X)
1- .
COMPASS preliminary * Data
i - Aroma
0.5
Oilﬁﬁﬁ‘ﬁ*;;#i@%@
L * * o
=V.J|[ * P
| . I !
-1 | | |JI( [ x X
0.2 04 0.6 0.8 1
z=E/N
1- * Data g 1 « Dat l*
. COMPASS . Aroma s . COMPASS & Aro
0.5 prelimina E o5/ preliminary
I r{ 5. [ )L x
Oﬁﬁiiﬁ*ﬁi%%fq} ¢ o > < Oj*ﬁﬁggiﬁiii#iﬂp@q@%
03 ‘ 0.5 |
-1t . I L I . [
0 5 10 15 -1 ‘ *
p2 [(GeV/c)] 20 40 60 80 100
E [GeV]
Newport News, DIS 2011 Krzysztof Kurek

D* meson production

o” (nb)=18+0.4

within 20 < E, <80GeV
2 1 Dat
£ Tcowrnss  1hm
£ 0.5 preliminary
> L
< 0‘ 5%#%3@;@%5@3@%#‘
% N :]C " : if Ex
o5, |
_1; | | *
50 100 150
v [GeV]
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* The final LO result on gluon polarization from open-charm
analysis @ COMPASS has been presented.

e The preliminary NLO QCD result based on the asymmetries in bins
in ptp®and Ep® has been obtained.

* The preliminary result on D* meson production cross section has been shown.

e The asymmetry on D** and D* mesons production has been observed.

Newport News, DIS 2011 Krzysztof Kurek 21/ 21



Newport News, DIS 2011 Krzysztof Kurek 22/ 21



« Events with small s/(s+b)NN

* Mostly combinatorial
background is selected

Gluon polarization measurement @ COMPASS

spares

D’ tagged spectrum in bins of X = s/(s+b)__

COMPASS 2006 [ (D" taggedi:Z < 0.53

Prelmenany

T —

s’y e

+
inside this bins (correcting with
the NN parameterisation)

o Events with large s/(s+b)NN

e Mostly Open-Charm
events are selected

Newport News, DIS 2011

COMPASS 2006 D! (D" tagped): 045 <= L <078

Prelminary

cftetetnirt=

W w0’ e

COMPASS 2006 [, D" tagged:L >~ 0.3

Krzysztof Kurek

COMPASS 2005 T (D" tagged): 033 <=1 <065

Prefminary

COMPASS 2005 [ (0" tagged) 078 <=1 <09

*

e

ﬁa
_!.'



spares

process, and Iree from physica
background (ideal for probing gluon polarisation)

- In our center of mass energy. the contribution from intrinsic charm (c quarks not coming

Jfirom hard gluons) in the nucleon is negligible ﬁ\,s
go 7.: COMPASS preliminary
- Perturbative scale set by charm mass 4m¢2 = VE
0.06—
- | Nonperturbative sea models predict at most 0.0
).7% for intrinsic i buti om;
o Expected at high X5, (compass Xy <0.1) °-°3;”
— 0.02—
- cc supressed during fragmentation (at our energies) 001k
L
=0 — AcD, norm 0.45% 004 02 0304 08 06 07 08 08 1
| 4+ --- v-g fusion virtual photon energy fractior °
0.01 K- - - Intr. charm 0.7% carried by D°meson
= v=95 Ref. Hep-ph/0508126 and hep-ph/9508403
S \ | Phys. Lett. BO3 (1980) 451
o0.002f L o \1‘ Data from EMC:Nucl.Phys.B213, 31(1983)
"I‘ AR N ‘;\ 2 2
8COMPASS range of x_ 0.5 xBj
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spares

* No intrinsic charm contamination is predicted by the theory driven results

* Only the more phenomenological “See-like” scenario should be taken
into account (under study)

| Comparision of models |

— 1 =
F - e No IC
= e BHPS modcl for IC
& - COMPASS
x e Neson cloude model for IC - charm
10";’—_' -------- Neason cloude model for IC - anty-charm
E See-like mocel tor IC
102
107
-
10-‘ 1 1 il
105 10~
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Introduction: open-charm and gluon polarization
Gluon polarization measurement @ COMPASS
Final AG/G LO QCD result from COMPASS open-charm data

Preliminary NLO QCD result for AG/G
D* meson production cross section

spares

Final gluon polarization result from open-charm in LO QCD

COMPASS 2002 - 2007 AG/G

o 2
S I .
- Preliminary AG
Rt — =-0.08£0.21(stat.) £ 0.08(syst.)
) SOOI OON OTOON SO G
: ? ° O 11+O.11 2 13 Gevz
- [ w | <xG> =VU.11l 05 u = 2
0_ ‘. I T C
- l J,
2 0.10 COMPASS 2002 - 2007 Background Asymmetry
>\U.
B E - Preliminary
- E -
-2 1 |0 1 1 1 1 % -
D* D D*Krc D*Kmm D*sub(K)ﬁ Total : 0.05—---------nmmmmmmm e B Sl el
E |
Notice: signal and background asymmetries S s
. . X -
are extracted in the same time $0.00 .
ot | ¢
S ; B 10.08|—
Ameasured — fPT Pb ( Astgnal + AB) B
S+B S+B i
10" p* 0° b D' D,
Newport News, DIS 2011 Krzysztof Kurek » K= K sm&%? 21



Introduction: open-charm and gluon polarization
Gluon polarization measurement @ COMPASS

Final AG/G LO QCD result from COMPASS open-charm data Spares
Final D® asymmetries in D° energy and prt bins

Preliminary NLO QCD result for AG/G '
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Preliminary NLO QCD result for AG/G '

MC calculations: aLL

10000 |-

NLO gluon ? A*au for quark effect of light

8000 - channel quarks small

[ - dependence of
unpolarized PDFs
in aLL calculations
small

OO -

Averaged value of a.. is shifted
comparing LO and NLO

<Xc> is also changed!
The effective average xc depends on the aLL

The xc region where av. is close to 0 does not
contribute to average xc
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Preliminary NLO QCD result for AG/G '

Channels (A9/9)
Released analysis | As and af¢/D | As and a}/}?/D

D* — DY 7, —0.19 £ 0.31 —0.25 +0.32 +0.04 £ 0.32
D* — DY _ o7, —0.41 +£0.58 —0.37 £ 0.64 +0.12 £ 0.55
D* — DY = +0.50 =+ 1.00 +0.57 + 1.06 —0.34 +1.21
D* — D‘}{,m 10.63 +0.83 +0.58 £ 0.85 ~0.96 + 0.56
Untagged DY +0.02 £ 0.42 —0.04 =0.45 —0.34 = 0.41
Total —0.08 =0.21 —0.11 = 0.23 —0.20 £ 0.21
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