Polarized vector meson production
in semi-inclusive DIS
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Introduction

B PDFs and FFs

Parton distribution functions (PDFs)
q

£9(x) Hadron structure

Parton momentum distribution
inside a hadron

€

—

—— X

N

Lepton-nucleon deep inelastic scattering (DIS)

Fragmentation functions (FFs)
h

Hadron momentum distribution
inside a parton jet

eTe™ annihilation to hadrons

Hadronization mechanism
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B Semi-inclusive DIS (SIDIS)

Inclusive DIS

Introduction

SIDIS

One dimensional imaging of the nucleon

Without fragmentation functions

Target spin asymmetries

Three dimensional imaging of the nucleon
Accessing fragmentation functions

Azimuthal and/or spin asymmetries

More abundant physical contents!
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Introduction

2x

. . do a? y? ~?
B Semi-inclusive DIS (SIDIS) dady d dz do, dP2, — 750% 2(1 — o) (1 + _)

{F vor +eFuur +2e(1 4 ¢) cos ép F o
. +ecos(20n) FL5 77" + Ae V/22(1 — ) sinoy ™"

g + S | V2e(1 + ) singy, Fop® + esin(20n) Fyp 2%]

I +S5)Ae { V1—e? Frp+2e(l —¢) cos gy, Fﬁsgbh]

+ S| | sin(on — ¢ds) (F[Sji;’(?ﬁqbs) 4 Epg;fghqﬁs))

A. Bacchetta et al., JHEP 02, 093 (2007)

+ ¢ sin(¢n + os) FS};(¢’L+¢S) + £ sin(3¢n — 0g) Fg};(i‘qﬁh*cﬁs)

+V2e(1 + 2) sings Fp% + /2e(1 + ¢) sin(20, — ¢s) FS'};(%’I*@S)

S| { 1— 22 cos(pn — ds) Fron %) 4 /21 — 2) cos ps Fyon s

}
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Introduction

B Semi-inclusive DIS (SIDIS)

FUU,T ~ fl ® Dl Number denS|ty \
Fip ~ g1 ® Dy Helicity
L | > ® Unpolarized FF
\ F;gfq{%-%) ~ ft ® D, Sivers
FEOS(@n=9s) _ g ® D, Worm-gear
sin(¢p+s) |
For "7 ~hy @ Hif Transversity
A. Bacchetta et al., JHEP 02, 093 (2007)
2
Fio 2" ~ hi ® H Boer-Mulders
o _ sin 26 > ® Collins FF
P, | < Q:TMD factorization applies. F;. “"" ~ hiy @ Hf Worm-gear
Structure functions are expressed by sin
Bén—Ps) _ 3L 1 -
the convolution of TMD PDFs and FFs. Fyr hir & Hi Pretzelosity
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| Introduction

/
Y

Quark | Hadron Chiral-even
T-even T-odd T-even T-odd
U D, D' Dy E
L D}
i i i Dy D Bt
 The polarization of the produced hadron el R
LT Disy Dy Dy Dagy Eir
TT  Dim Dk Di Din By
. U G.L
Vector meson production T z
. . - T Gy G G G ) B
LL G,
—> New polarization dependent TMD FFs - S —
TT Gir Gir Gpr G o
U HY H Hj
L HL H H:
T Hgy H:Y Hg
T T(L) Hy HE Hi
LL HY, Hy Hiy
LT Hyur Hhr Hi HE Hypr Hie
TT Hiyp Hi, Hy HE: Hy, Hb,

72 TMD FFs for polarized vector meson production
Chen, Yang, Wei and Liang, PRD94, 034003 (2016)

* Electroweak contributions at high energy \\/e
€

R 0
Parity violating SIDIS m h See e.g.

. Boer, Jakob and Mulders,
— New structure functions 06T, aoD and MUIAers
N X NPBS564, 471 (2000)
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» Kinematics and structure functions for eN — eV X
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B The process

e() + N(pn) = e(l') +V(pp, ) + X

/- Vector meson (spin 1)

e() D@

Y*/Z°(q)

N(py)

2a2,, o d31'd3p,
do = L AL (11 )VVr,,uv(q:pN:ph:S)m: (r=vyy,ZZ,yZ)

LY (L V) = 2(1Y + 1% — g1 - 1) A, =el, .
/ A = 5 SRR =X,
Lz (1.1) = c{Ly (1.1') = 2icge” 7O MR M sin 26y
| , 2¢,0°(Q* + M7)
u 1 . .e JHY / s e quull — q = y.
Lz (L) = ey Ly (1.1) = 2icie™ M2 = (T MR + TME sin? 20y, X

Wiy (q. px-pi-S) = Y 8 (py + a = pi — px) (pnl75(0)|pi. S: X)(py. S: X|7%,(0)| py)
W5, (4. pn-Pis S) = Zx54(pN +q—=pn—px){pnlI%,0)|pns S; X)(pr. S X[7%,(0) | px)

W?z(‘]» PN> Ph> S) — Zx54(PN +q—Pnr— Px)(PNIJ%z(O)\Pha S; X><Pha S;XU%(O)‘PN)

Q*=-¢*

_
T

__PNn'q
y pn-l?

__ PnDPi
h =g
2

s=(py+I)
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\; VJ Kinematics and structure functions for eN — eVX

Hermiticity:

B General form of the hadronic tensor

vV %
Wit =

Wy, (q,pn, Pr, S) = W4 (symmetric) + lWZ Y (antisymmetric) Current conservation:

uv J7RY;
QuWzz =Wz =0
= Y Woi S‘”+1261 S g

~ ~ . : DhUV — LUV
+ 3k WS hSuv +iX, W A pARY h: Parity even, Ph h
l >< l h: Parity odd, PhHV = —hHY
Scalar coefficients Basic Lorentz tensors (BLTs) o polarizations, U,V, LL, LT, TT

e Unpolarized BLTs

Suv q"q” v
hyi” ={9"" ==3=/ PnqPNa' PNqPng PhqPha} hg™ = PyqDhy pg =p* — _p Lgr
! q°
hf,”v = {8{“quphp ) s{“quphp;;}l} Egé“’ = {e#VaPN,  gHVaPh) q-pg =0
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| Kinematics and structure functions for eN — eVX

Spin dependence

1 - - )
S=1/2 2 X 2 spin density matrix: p = 5(1 +5-3)

Polarization vector: S#* = (0, ST, A), ST = (57, Sy)

S=1 3 X 3 spin density matrix: p = %(1 + %.? 34 3Tif2ij), YU = %(zizf + zfzi) — %51'1'1_

Polarization vector: S# = (0, ST,A)

2 S
=35 + 577 Srr SiT L
. mo_ y
Polarization tensor: T = % e —%SLL —S¥ S| SLT = (0, 17, Sir, 0)
4
SZCT SLyT gSLL - (0 STT» TTrO)

A. Bacchetta and P.J. Mulders, PRD62, 114004 (2000)
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 Polarized BLTs

The polarized BLTs can be constructed from the unpolarized
ones by multiplying with the polarization dependent scalars.

Rt = {0 (on - SPIRGE, 22" Thit)

Eggv =:{[A;(phl_'ST)]h;#v, phSTﬁSHV}
A

th(JV — {[A; (phl ST)] 3iwl phSThgl'w}

(4, (s - SOIRG™, D TRE )

/1N

( Polarization ) _ ( Polarization ) y (Unpolarized)
dependent BLTs ) ~— \dependent scalars BLTs

81 independent BLTs in total
K.B. Chen, W.H. Yang, S.Y. Wei and Z.T. Liang, Phys. Rev. D94, 034003 (2016)

LLi
) {

SUVY
thLl

=Suy
h u

Apv
hLL

ESyv
r = SLL 4 Z;v
hU

~ Ay
Wy

s S SLrES
R = {(phl 'SLT)hU!iN’ gfh LThUl;v}

LTi

TSuv __
hLTl

Auv
hLTL

Auv
LTl

Suv
TTl

TSuv
hTTl

Auv
TTl

Auv
TTl

_ {Sphphhb"#v

\hAuv

o

~"

S S S
{(phl SLT)hU!:v: 8? LThUL;V}

A SiTTA
{ns - Siohg™, g

A Sir A
{(phJ_ SLT)thW: Eph “h W}

PhPh 3, SUV
{S hUl’

ui

{SphphhAl’“/’

PhPh 3 ARV
{S hUl )

Sphphhsﬂv}
gphphhsﬂv}

Phb A[JV
Srr"hyj )

SPhPhp ARV
Srrhy }
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I j Kinematics and structure functions for eN — eVX

B The cross section in terms of structure functions

do .,
4% AW StIWr +SeWer +1Scr\Wer + (S| W
dxdydz,dydp, . nyg Wy + W + |SeWr + ScWer + |ScrlWer + [Str|Wrr) Als) = ¥~ 2y 42
Wy = A(y)WE + E(y)WE + B(y)(sin pW3? + cos pWs?) + E(y)(sin 2 W3 + cos 2gpW>*?) B(y) =2(2=y)V/1-y.
+ C(y)Wy + D(y)(sin pW3n? + cos pWsn?). Cly) =2 =y)
- ] s D(y) =2y\/1 -y
W, =A()WT + E(y)WE 4+ B(y)(sin pW3m? + cos pWES?) + E(y)(sin 20 W3 + cos 2 W*27) E(y) = 2(1 - y)

+ C(y)W, + D(y)(sin W% + cos pWsS ).

Wi =sings[B(v) W31 +D(y)Wy3 "] +sin(gp+ ) E(v) Wy"
+sin(g=gs) AW + By wr T+ ) wit )
+sin(2p=s) [BO)W7 ™ +D(y) Wi ¢<]+m(3¢ D) EW) W+ cos s [B)W™ +D () W™
cos(p-+s) E) W™ tcos(d—hs) [A() W77 +E(y )W? )W)
+cos(2p=ps)[B) W3 + D(y) W 1+cos(3¢—¢s) (y) W70,
Wir = AWWEL + EG)WE + B() (sin W3 +cos W) + E(y) (sin 20 W™ + cos 2pW3 ™)
+ C)Wor + D(y)(sin W13 + cos pWiy).
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Kinematics and structure functions for eN — elVX

Wir = sin b r[B(y) W50 + D(y) W58 ] + sin( + ) E(y) Wy " )
+sin(¢p = dur) AW + Er) Wi ™70 ()W )
+sin(2¢ — ) B W7, +D(y)w:f;.;2¢-¢w ] +sin(qu—(/;LT)E(_);)ij;’,f-“ﬁ“/’f‘?') A
+ cos pur[BYWGT + D)W ] + cos(dh + pur) EG)Wir 7
+ cos(gp — ) [A(y)WEsP=bur) L p(y)WhieoW=thn) o oy ywin@=tur)]

cos(2¢p—ep; 1) cos(2¢p—ep; cos(3p—apy
+ cos(2¢ - (pLT)[B(y)me P70 £ D)W M) 4 cos(3p — ur) E(y) Wi

Wiy = sin(¢p — 27 ) [BO)Wi 7)1 D(y)Win =201 4 sin 2¢pp E(y) Wi 211
+ Sil’l(z(/) 2¢)11)[A( ) ?;m{‘?(/) 2¢rr) + E( ) I sln(Zr/)—?rj;”) n C( ) }]?('}(/, 24,”)]
. sin(3¢p—2¢pry sin(3¢p—2¢71 sin(4¢p—2¢p
+8in(3¢ — 2¢rr) [B(y)W u:l‘fJ / )+D()’)W?‘;'(2¢ ’ ]+51“(4¢' 2¢r7)E(y )Wﬁl’(p o)

cos(p—2¢rr 0s(h—2¢hrr) 208 2y
+ cos(¢p = 20rr)[BOY)Wiy ") + D)W ] + cos 2prr Ey) Wiy > |
- c08(26p = 2pyp ) [A(y)WEESCH20r) L () Wheos@h=2mm) | oy peos2=2m)] 39 SFs are space reflection odd
(

81 structure functions (SFs) in total

TT
+ cos (3¢ — 24{;TT)[B(y)w}‘;‘if‘”5 W) ()W) L cos(4gp — 2¢prp ) E(y) W20 e 45 tensor polarization dependent SFs
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» Parton model results and the spin alignment
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Parton model results and the spin alignment

B The hadronic tensor in terms of TMD PDFs and FFs

TMD factorization applies at P;,; < Q:

W7z = 2z, / dkird® k6 (ki = kyr = Pos/2n) TA[®(x, ki )T E (2 kyr, S)TY]

The TMD parton correlators:

jokir) = [ EEEE i st O () o)

S0

A dntd? . _
2 kyr. §) = Z/ zZ ML e=in vic/z=inrksr (Ofyr; (0)] py. S: X ) pi. S X[ (™ 1) 0)

For unpolarized nucleon:

O = a*f(x, kip) + - - -

1 ~
__ﬁakahll(xa kir) + -
N

(CD(I}/(I - é(xySy(I + q)aﬁio-aﬂ}/S) + o
O —

[ = y# (] — c)s)
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('—‘(1}/ + E '—‘(szSy + E '—‘(1/5 0(1/5},5) +

, |
For polarized vector meson production: = = 3
=0 = (D phr oy [+S Dy RS SA D -
= = 1 A LLYILL T ne
M, M, 1L1 M% 177
7 ~kek
~a a ' ST ka ’ SLT S
= =n (AhGlL + M, ﬁ*EFThGlLLT Aljz Giyql | +-
i) n{“kﬁ] k
zap 1 OIT g a P /T fT°OT 1
= o (H [+SLLH L])+n SUH , + : (/th + L2 I H”)
a Kshl pla ] k ik
S s Kir (kS i+ S e
7T Mh Mh ILT M2 7T

h

18

Ten tensor polarization dependent TMD FFs at twist-2
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Parton model results and the spin alignment

The hadronic tensor results:

o (kir, Sr) S ar’ (Kir, Sur)

22?}1
: : 1
Wi, = " Cq (chg"” +ic{e ") f1G1 — (c]g')" +icie!”) f1 Dy + 2¢3hy

N7y 225 kg HY
ol (kir, kgr) L k- Sro o (ki Spr) oy o (R k)
AnH H: H= _
YA S VA A VS VA S VS VA

oA (ap, br) = a¥'bt — (ag -br)gh”

C[’wa} = T/dzszd2ka(52(EzT - E:fT - ﬁhL/zh)wf(:}:, kiT)D(Zh, k‘fT)

Parameters for weak, electromagnetic

k ek . .
S’ kep - Spr Sl and interference contributions
D, =D + L Diy + SpiDipr + ~"F D+ PEE - Dy,
M, My, M
h A L/,Lv Wuv
kyr St o1 ke Surn  SiE o ' ’ d
G1 = MG + M, G TGlLT - nggll‘l'r ZZ x cy, c5 Cf, Cg, Cg
kiks . e .e q .9 49
H, = H{ + S, H L Ry Ser HL .+ Srr” Hi. VZ X G Gy v
Mh M? Yy eg 1, 0 1,1, 0
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Parton model results and the spin alignment

B The structure functions

Wi = ¢YCLADY],

Wiy = 5 CLADA],

e 20 _ 2¢55Clwshy H,
Wi = —e§ClfiGul.

I/’VL = —&§VC[[1G11)],
W20 — _9eYClwyhi ),
I/Vg,s,m(qﬁ—cﬁs = (Y Clun f1D1T]
I/V;in(ff)—¢>5)

= ¢§3C[w1 f1Di7],
I/'I"/g,cos(

b—0s
) — $¥Clwy f1G ),
I/’I'/vcos(fb*f/f’s)

o = ) C[wlfl ]

sin(3¢—ag CW
e (3p—ds) _ = ) [’U)ghf_HlLT}?
Wiy =cYClfiDiLl,
Wir = ¢§5Clf1Dire].

. C2 >
WP = 261y Clwohi Hiy ).

I/VE;OS( —orr) = —cYC [u‘)lf 1D1LLT]’
ngis(wm) — — S5 Clwyf1D11 7).
ﬁ/ggin(gb—ffbw) = —NClw f1GLr),

I/VEI;( —¢rLr) — Y [’U_JlflclLTL
IVJE;?((HMT) =y [fwlhf (2Hypr — TDUHﬁT)]’
IVE;(%_%T) = ¥ [’wghllHlLLT]v
I/Vi’:jr;os(Qr;ﬁf?fﬁTT) =&Y [?D2f1D1LTT]v
I/V;(;(2¢—2¢TT) — ENClwy f1Di7),

I/V%F;m(% 20r7) _ = Y Clwa f1Gi77],
I;I«/;?(Q(ﬁf?cbw) — /31 [?1)2f1G1TT]

M/cos 20mT _ 032 [’wohl (?I_JUH1TT 2I_IITT)]’

I/Vcob(él(;ﬁ*?(beT)

__ew Ll
e = 15 Clwihy Hipr).

Tf)():_

wp = —

Wy =

wi

?1_)2 =

wy =

wy =

oW
C1q

CwW
C12

CW
13

CW
€31

cwW

C33

Kz hir - k
= _ T fr
M’ RCR VA VA
h- kir  hekyr
ﬂ_[N 1 wp = — ﬂjh .
2(h - kir)(h - kyr) + kir - kyr
My M,
(h - kip)(h - k) + kar - ka
My M,
2(h - kyr)® + Ky
M2
—1 7 2.7 2 /7
M(NM';% [4(h ’ ka) (h - kir) + ka(h' “kir)

+2(h - kyp) (ki - krr)],

1
I%{ka i - ke + 400 kpr) (h - ki)

My M
+4(h - ker)?[kir - kypr + 2(h- kyr) (- ki )]}

= c{elx + el X + €,
= X + el X + €5,
= iy + e Xnt
_ (Eg(ﬁx + (‘Z(‘%Xinn
= c5¢8X + 4Ch Xint-

hEYEZES

YENSLE+—ELHE
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B The structure functions

W = SiCLADI].

[ Wo = e CLAD, J
s 20 2¢55Clwshy H,

[VVL = —ClAGu, ]
Wy = —cVCf1G1L).

I/I/vstCf) 2(/? ['ZUQhLHILL]

I/Vg,sm(qﬁ ¢s) _ pl‘i"’C[wlﬁDﬁ]
I/I/;in(d)_(bb)

= W Clwy f1 D17,
ﬁ/g,cos(d)—%) 5 Clwy fi 1T]
I/'I"/,;os(fﬁ*fbb) = &\ Clwy f1G ]
I/I/;in(qﬁ+<f>s) = Y Cluwyhi (woHip — 2Hy7)],
I/V;in(i%fb—%) = Y Clwshi Hizl,
WE, = el D,

(Wir = &5ClA D],

I/VE(E 20 2(€WC[’U)2]1J_H1J_LL]
szfm( —¢rr) _ pHC[wlﬁ 1LT]=

VVE?((?*MT) — —cég(:[’lfjl lelLT}
I/'I*/.gii;in(glﬁfﬁbeT) —

—SYClwy 1G],

m/;ll;( —¢LT) _ —c§YClin fr GlLTL

27 nonzero SFs at the leading twist
15 tensor polarization dependent SFs
13 new SFs exist only when considering

weak interaction

IVE(;((H(PLT) =y ['wlhf(QHlLT — ?DoHﬁT)];
IVE;(%_%T) = ¥ [’wghllHlLLT]v
I/Vg,Tcos(Qr;ﬁf%TT) =&Y [?szlDllTT]
I/V;(;(2¢—2¢TT) — ENClwy f1Di],

I/V%F;m(% 20r7) _ = Y Clwa f1Gi77],

~ sin(26—2
IV;;( O—2¢rT) _ /31 [wgflGlTT]

CW
= ({9 [fwohl (’on IVA/A

I /Vcos 20T __ QH{JI_TT ) ] ’

I/V;;a(‘l‘ﬁ*?‘ﬁTT) = (j?év [?1)4h»f_H1JiﬂT}'

Y = X + ey +
cy = CiesX + e X + 6(21’
Y = c‘ich + C%C%Xintv
Cg\{v — Cgch + CZCqVXintv
sy = v + 4 X

TEYEFRSENESISE T —
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B The spin alighment of the vector meson

Poo gives the relative intensity of mesons in helicity O state

e In ete™ annihilation:

‘&2{3 23 October 1997 P —————
[ —

PHYSICSLETTERS B

ELSEVIER Physics Letters B 412 (1997) 210-224

Spin alignment of leading K *(892) " mesons in hadronic
Z° decays

OPAL Collaboration

C
Measurement of the spin density matrix for the p°, K*°(892) [

and ¢ produced in Z° decays

DELPHI Collaboration

Study of ¢(1020), D** and B* spin alignment
in hadronic Z° decays

The OPAL Collaboration

08 LA I B I B B R B LI B B

e OPAL
—_——— Q) = 5GeV
—_— Q=91.2GeV
0.6 == ©=500Gev

*

£00

0.4

0.2 -

General features:

* Independent of the polarization of the
fragmenting quark

 Weak energy dependence

K.B. Chen, W.H. Yang, Y.J. Zhou and Z.T. Liang, Phys. Rev. D95, 034009 (2017)
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B The spin alighment of the vector meson

oo

Poo

* In pp collision:

..................... T T T T T e e e e e e e e e e e 7
O70] Jyl < 05:  em Sce. T mmma Sce. 11 Tl Iyl < 0.5 s Sce. I wama Sce. II ] 0.7 1wl <05 == Sce. T amanSce. 11 | [yl <0.5: e Sce. [ mmm=See. 11
H1< |yl <2 maaSce. I miminSce. II H1 <yl <2 masSce. I miminSee, 11 i [ 2 <yl <3 === Sce. [ mimmSee. 11 Tl 2 <yl <3: === Sce. I mmnSee. [1
N - 0.6 T .
0.6} T - ; 1
[ [ ] A as® ML
| "".T-n | -I-‘-.-|-|-|-|-l-|.|-|__ ".|=.-l-|.|-ll\l|
. l-""""'-‘-‘-I-I-I-‘-"-Ir* (mim '-'“"'-""-".‘-I-I-‘...:-r = B .-.-llll"'-l-‘-l:l:-l---l. .II.I-:I" -nll."'-l‘l-"-.-. T LTLLLL
=I--.=‘-.-|:|.I-l:|-I.I:|.-":--:II-III-l.lIIIII-:.-.‘_-I-":l-'.l:L-l:l-.':-.-‘:.‘.'.‘.---l-.'IIII' d E 05 !_‘lw'kl....----linnc‘."-_l'.-' _-ilﬁ=l--l-.--:‘~.~‘.--.---. LLLL
0.5F JEUPPEL L - | i i
u"... i .t
I... I .‘ |
L Lot b* | L 1
0.4p*" AKKO3 - AKKO08 . | 1. AKKO8
L I ] 3F T T T T T K Y TS =R TeV 1T ™ T o i T e —ZE00 TeV 4
pp — KX, /s =200 GeV | pp — p°X, 5 = 200 GeV . 05_ pp = KX, /5 =502 TeV T pp = p° X, /s =502 TeV 1
L M R A I Ll I

= N Y Y S N Y T T T T . N T T T T T T I Ll S NSNS NS NN

6 8 10 12 14 6 8 10 12 14 20 40 60 80 100 120 140 20 40 60 80 100 120 14
pr (GeV) pr (GeV) pr (GeV) pr (GeV)

S S S S S B O P S S S S S B O

EEI

———— —————
07: lyl < 0.5 — See, | wmme Sce., 1]
H1l<|y <2 === Sce. | mmimSee. 11

—— —
< 0.5 e Sce. | =mmsSee. 11 i 07: ly| < 0.5: s Sce. T wwmn Sce. 11
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B The spin alighment of the vector meson

* In SIDIS:
|4

Poo —

W1 {1 eV AQY) + Y C(y)|CLAD L] + 2¢03 E(y)Clwahi Hiy, ] cos 2(;5}
SWo 3 (Y A(y) + SYC(y)|CLA D] + 2¢55 E(y)Clwahi Hi| cos2¢ )

o | =

¢ integrated

Y AW) + 5 CW)CLA (@, kir) Davr (2n, kyr)
——) <p(1iJ/(]> -5 ( ~ = ) 1 :

1 1
3 3(eVA) + SYCW))CLA (@, kir) Di(2n, kgr)]

Take Gaussian form for TMDs:

| . pp, integrated oo
fi(z kir) = f1q(2) 0 e~ kir/ A7, m— P00 ) =
f

1 [V AW) + 55 CW)] fra(@) DI, (2n)
3 B[V A(y) + 55 C(y)] frqg(2) D (21)

* 1 "

TA% Only depends on the collinear part of the TMDs

. 1 12 2
Dy (2. kyr) = DK (2 e Kir/AiL,
1oL (zns kpr) = Diprg( h),ﬁA%L fiq(x): CTEQ14 NLO

D" (z1), D1y (z1): K.B. Chen et al., PRD102, 034001 (2020)
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B The spin alighment of the vector meson

* In SIDIS:

I L.
[——Q =10 GeV
055H~ = Q = 100 GeV
r=0.2 y=0.5
5& Hf=Q
=
= 04
1/3%
0.25 L
0.2 0.4
Zh

0.8

A rough numerical estimate of the
spin alignment for K*® production

Parton model results and the spin alignment

. (,5050) deviates from 1/3 at both low and high Q

_Kg*0, . . .
* (Doo ) increases monotonically with zj,

e Scale dependence is relatively small

W(cos 0%, @) =

(P‘
. 3 - / K*",ﬁ‘
W(cos ") = Z [1 = poo + (3pgo — 1) cos* 6] 7

3 11=poo , 3p00—1 , . I .
i > + > cos“ 8" — Rep;_1 sin“ 0" cos 2¢
— \/—ERG(Pm — po—1) Sin 260* cos ¢* + Imp;_, sin? 6* sin 2¢*
1
+ —Im(p1o — po_1) Sin 26* sin ¢* / K /
NG P10 — Po-1) @ ] /
"5

K. Ackerstaff et al., Z. Phys. C 74, 437 (1997) / 4

Possible measurements at EicC, EIC, JLab ...
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0 We make a kinematic analysis for polarized vector meson production SIDIS. Considering the parity

violating effects, the cross section is expressed by 81 structure functions.

0 We give a parton model calculation in TMD factorization. There are 27 nonzero SFs at the leading

twist; 15 tensor polarization dependent SFs; 13 new SFs generated by weak interaction.

O A rough numerical estimate of the spin alignment for K*° production is given.

Thank you for your attention!

TEMEFSSRYENRE T EEERAREAZEFZAER 202258 K& 26



	幻灯片编号 1
	幻灯片编号 2
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	幻灯片编号 13
	幻灯片编号 14
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	幻灯片编号 18
	幻灯片编号 19
	幻灯片编号 20
	幻灯片编号 21
	幻灯片编号 22
	幻灯片编号 23
	幻灯片编号 24
	幻灯片编号 25
	幻灯片编号 26

