R S S A IR R SE R TR

Ji5

hml

=[E

Yy

=HE
e XTP-PFASTERRA

P RAEED kB UR fi

Institute of High Energy Physics

Chinese Academy of Sciences

I\LPA

FTEMNZFRAFRAPEERILRNE

KEY LABORATORY OF PARTICLE ASTROPHYSICS, CAS



N0

Kis=

(I
e
(T

1. SEGEIEME (GPD) JtHFRIIrE
2. BHE%as=E (TPC) YEHRFRIGEE

3. 3DHELFRITER

2126



X5 2 mffmoc ) JR 3E

7/2 .
do ., Z° [mc? /2 412 sin? § cos? ®
— =T
00 21374\ hv (1— B cosB)*
X-ray
E
T —
Sin26 cos2¢ ¢
distribution -
\ Photoelectron E
3

Auger / 1

electron

Angular Distribution on
the detector plane (X—Y.),-'

Y direction

Distribution in space of K-shell
photo-electrons after the absorption
of a polarized photon beam.

X direction

'~

0.28 0.21 0.14 0.07 0

i)
m

0.8
Track charge density (fC mm2)
|
0.6
Auger electron
0.4F track
Photoelectron
track
0.2F
05 19 10

Micropattern plane
: i ol
" 0D

A 0

-05

mm

Cross section (g/cm? )

es

*

Entr

4300

4000

3300

3000

2300

2000

1300

1000

200

1
10°

Sal .
108

Energy (eV)

IIII1 T

/

ITTTT]TTTT

\ ]
\/

TTJTTTTITT IR TITTTIOTITTT

a0 100 150

200

250 300 350

[degree]



exXTP — *[Lnn'?' jEﬁlﬁ

es=x I EEXGT SRR
jli[ﬁ]iia-_-)\ﬁﬂ“x%‘éﬂ%

)

A

W
CE

-

-3.6

-3.8

= 20017, E.CostaRBASIMEERNZE (GPD): .

»  EURSEHLEREEUX S RIR RIS
= 0.44@ 5.4keV, 0.16(FWHM)@ 5.4keV

X&J e fmiRiRiN R

I

-4.2

-4.4

Y coordinate (m

-4.6
-4.8

-5

3.8
3.6
3.4

Y coordinate (mm)

2.4 :

22
O ool ioaloaalaag
1

ppis:]

F 121

A Y

=y

A AUl

N[ Rp]

- -
... Q:. ...'..
188::0iaa88:
';gggtg o::
/\le (50%) - DME (50%)
PRSI APESN BESTE BTSTErE BErErE SrErEra SN Nre Arer

DA ERRMNE

18 2 22 24 26 28 3 32
X coordinate (mm)

| BN

He (40%) - DME (60%)

Lt Lok an g

-1 -08 -06 -04 -02 0 02 04 06
X coordinate (mm)

T2

M

lml

g

eeeeeeeeeeee

ki

EI:IJH,‘JM . ,uf=Sm_Smf"

> St ik X 5T 205N 8 BE R EHIE =

> X To X B 215 B9 W & B

4/26



. —

eXTP — *ﬂ.nn% jEﬁlﬁ' _.J7'/f¥jj]‘;5-i E;EIJEI,‘JE

BEil g2 I TSRt ERELN T ERBIIEZE.
o j t
: e

: oy
;v : £ { i } }
N LHTHER

. = EME R AHEE% T5% (CNN, 4) FhsEE
o : s é % : (Mom, ) ERHHAELE THEHIETF.
o o ETMER A ES 55 HEEEEHX R
£ ] ETRIRAE.
. l : Py : H EME RIS I ESHEENTEEETE
< IRBIREZI T RS EHIBTEE .

5
KeV

5/26



THI R

(D
X
_l
U
=
Hiko
E
A
(
K
T);
%l,
Lml
T
et
e
1

L 0.3 1

Figure 10. The improvement of Quality Factors by deep learning methods.

be due to the fact that training the deep learning model with the photoelectron emission angle reconstructed by the
moment analysis as the training target has stronger learnability and universality. Training on simulated data may have
enhanced the deep learning model’s resistance to interference to some extent, thus achieving better experimental results
than the moment analysis during the experimental process with real data. Since QF=pu+/e , the improvement of the
modulation factor(as shown in Figure 10) can lead to an increase equivalent to 10-40% of the detector’s effective area.
This implies that in the low-energy range (approximately 2keV), the new reconstruction algorithm can significantly
improve the sensitivity of the detector, such as enabling three PFA (polarization payload of eXTP) payloads to achieve
an observational capacity equivalent to that of four payloads.
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Figure 5. Real photoclcctron track at 5.9 keV with reconstructed dircction of emission and sbsorption point.
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