
4

The factor c(y) is given by

c(y) =

8
>><

>>:

1 (COMPASS) ,

� 1 � y

1 � y + y2

2

(HERMES) .

The opposite sign between the asymmetries for COMPASS and HERMES comes from the di↵erent definitions for the
angle �RS mentioned above. The hard scale is set to be µ = Q, and the unpolarized PDF f1 is taken from Ref. [36].

Both COMPASS and HERMES measured the asymmetry for proton targets, while COMPASS also used a deuteron
target. For the deuteron target we neglect nuclear corrections and take the (unpolarized and transversity) PDFs in
Eq. (5) to be the average of proton and neutron PDFs, using isospin symmetry to relate the neutron PDFs to those
of the proton. Due to the symmetry of the ⇡

+
⇡
� IFFs (see Eq. (18)), one has in the numerator for a proton target
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1)] =
1
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^,u

1 [4huv
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1 ] ⇡ 4

9
H

^,u

1 h
uv
1 , (6)

while for the deuteron one has

X

q

e
2
q
h
q/D

1 H
^,q

1 =
1

6
H

^,u

1 [(hu

1 � h
ū

1 ) + (hd

1 � h
d̄

1)] =
1

6
H

^,u

1 [huv
1 + h

dv
1 ] , (7)

where hq/D

1 are the deuteron transversity PDFs. From this one immediately sees that the SIDIS data is sensitive only
to the valence transversity PDFs [63, 66, 69], with the proton asymmetry primarily sensitive to uv and the deuteron
asymmetry equally sensitive to uv and dv.

C. Dihadron Production in Proton-Proton Collisions

In the process p"p ! (⇡+
⇡
�)X, a transversely polarized proton with 4-momentum PA collides with an unpolarized

proton with 4-momentum PB producing an outgoing dihadron pair with 4-momentum Ph (with PhT the magnitude
of the transverse component) and pseudo-rapidity ⌘. The measured asymmetry (denoted as AUT by STAR [121]) is
given by [122]

A
pp

UT
=

H(Mh, PhT , ⌘)

D(Mh, PhT , ⌘)
, (8)

where the numerator and denominator read [123]

H(Mh, PhT , ⌘) = 2PhT

X
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Z 1
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h
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1(xa) f
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dt̂
H

^,c

1 (z,Mh) , (9)

D(Mh, PhT , ⌘) = 2PhT

X

i

X

a,b,c,d

Z 1

xmin
a

dxa

Z 1

x
min
b

dxb

z
f
a

1 (xa) f
b

1(xb)
d�̂ab!cd

dt̂
D

c

1(z,Mh) , (10)

with xa (xb) the momentum fraction of the parton coming from the proton with momentum PA (PB). We note that
A

pp

UT
is sensitive to both the quark and antiquark transversity PDFs. The sum

P
i
is over all partonic sub-processes,

with
P

a,b,c,d
summing over all possible parton flavor combinations for a given channel. The relevant Mandelstam

variables are s = (PA + PB)2, t = (PA � Ph)2, and u = (PB � Ph)2. The total momentum fraction of the dihadron is
fixed at LO to be

z =
PhTp

s

✓
xae

�⌘ + xbe
⌘

xaxb

◆
. (11)

The hard scale is set to be µ = PhT . The hard (perturbative) partonic cross sections d�̂ and d��̂ [123] depend on
ŝ = xaxbs, t̂ = xas/z, and û = xbu/z. The explicit expressions for d��̂ can be found in Appendix A. The limits on
the integration are

x
min
a

=
PhT e

⌘

p
s � PhT e

�⌘
, x

min
b

=
xaPhT e

�⌘

xa

p
s � PhT e

⌘
. (12)
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