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A Visionary Goal: Commercially Viable Fusion Power

Routine: Spherical Torus + Hydrogen Boron (advanced fuel)

v Aneutronic v’ Low-cost power generation
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v" Pollution-free _ |
ENN Fusio + | Cost-effective

(cheaper than wind and PV)

v' Compact facility

v' High energy conversion rate

Abundant
Fuel

Resources v' Abundant and accessible fuel

v’ Suitable for distributed energy market
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ENN’s Roadmap for p-''B Fusion Power Based on the Spherical Torus (ST)

e M:S: Li, H.S. Xie, Y. M. Wang, et al. W ENNiinB

ENN’s Roadmap for p-1'B Fusion C ial d
Based on Spherical Torus, Phys. ommercial aemo

Plasmas 31, 062507 (2024) 2035-

p-11B Burn (EHL-3A&3B) _ _ _ _
« —Deliver commercially viable fusion
2027- energy at competitive cost

* Achieve p-11B plasma ignition and
demonstrate net electricity generation

» Phys, engineering, tech. scale-up
» Sustained energy gain (Q>3) Tokamak

p-11B Reaction (EHL-2)
2023-

- Validate all critical aspects of p-1'B fusion
» Experimental verification of high-temperature plasma technologies

Spherical Torus

. magnetic surface
Good curvature

] ege -11 . . P
> Feasibility assessment of boosted p-''B fusion reaction rates B=1-2% - ¥ e curvaturo | G ¥ B:=20-40%
@ EXL-50U i
2022- 4 =, /
« _Develop key technologies for ST p-B fusion \Q/ Peng1986
> Enhance plasma performance parameters T P82 = 0.05621093 BO-15p~069,,0.41 019 R1.97 0.58,.0.78 8! = 0.0661)°3 B> p=0-58065R2.66,078
» Achieve boron fueling and robust operation control _
p-'"B fusion ST
@ EXL-50 s
' ' ' B Higher 1, lower By, more compact
2018-2023 _ B Higher required triple product T T
Challenge  Raes Bremsstrahlung G W t:ST leverages R and By, not Ip
. Established the basis of ST p-B fusion
n|t|at|on ramp-up, sustainment Advantage B No neutron, blanket D B More limited space for center post

>\( 1} GERO%ELUP ign, assembly, and operation Complementary advantages and disadvantages! 3



drogen boron fuel =
_Stamed ion temperatures >40 m'“.oc

q,nstrated' robust maggggﬁerfo" Ice:
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EXL-50U (ENN Xuan Long-SOU) Spherical Torus (ST)



Theoretical Possibility of p-1!B Fusion: Need for Enhanced Reaction Rates

i fusi
Fusion Q B Pfus <« fusion power
Enhancement factor  Euw
TE fmnpfua T P*.r‘a.d
/ ~ N
thermal energy Fraction of fusion energy radiation
energy confinement time | | carried by charged particles || power loss

~

Simplified 3
ignition criterion "eTE = Ekﬂzi(l + Zi)(1+ d12) (V)Y
More precise cross-section data required. Energy carried per reaction
by charged particles.
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Theoretical Possibility of p-1!B Fusion: Need for Enhanced Reaction Rates

Fusion Pfu.s <« fusion power T 16 -
Enhancement factor Q= 0-11B fusion 12

Bun fimipfus + P*.r‘a.d

/ TE
P AN

thermal energy Fraction of fusion energy radiation
energy confinement time | | carried by charged particles || power loss

achieves )
ignition with £o0s ]
new cross- £,
section. 04 |

o
L
@

- ——— -
a T

e Bremstrahlung

= = = Fusion power, Nevins

Pg/ngngand <ov>Q, MeV -cm3/s

@ I | > 0.2 —— Fusiolzpower, new|
Simplified 3!4 7 (1 g )(1 ey ) T oL reau1o7 . . Pugms 6|£0198(<)0
ignition criterion TeTE = 5 KB4 i 12)f— PR kil S
g 2 <JL} + 10 Plasma lerlncp)j(:mture,kev 1000 kb ﬁm&ﬁﬁﬁ — Nevins '00 Ti(keV)
More precise cross-section data required. | | Energy carried per reaction 12 o e
by charged particles. i .

_ Remains
Fusion - (gy) = dvidvao(|vr — va|)|v1 — va| fi(v1) fo(ve) controversia
reactivity |

R

Higher fusion reaction rate needed.
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Theoretical Possibility of p-1!B Fusion: Need for Enhanced Reaction Rates

Fusion

fusion power

Pfus “

Q

Enhancement factor En

— fimipfus + P*.r‘a.d

/ TE
P AN
thermal energy Fraction of fusion energy radiation
energy confinement time | | carried by charged particles || power loss
Simplified 3 T
; e ; ; HTEI—kEZ-1+Z- l—l—(slg—
ignition criterion "“e 2 il i) ) (ov)Y,

More precise cross-section data required. | |

Fusion
reactivity

Higher fusion reaction rate needed. @

Spin-polarization

|0-|4

10718

Pg/ngngand <ov>Q, MeV -cm3/s

ALY orgaul977

10 100 1000
Plasma temperature , keV

Energy carried per reaction
by charged particles.

(ov) = //dﬂldvg[tT(lﬂl — vg|wv1 — vgﬂ,ﬁ (v1) fo(va)
Shave Coulomb barrier Shape-polarization Muon Catalysis

16

1.4 -

p-11B fusion
achieves .
ignition with £o0s ]
new cross- £

- ——— -
a T

proton: () neutron: (D)

Energy of
colliding nuclei

Coulomb + nuclear
potential energy
4

A 4

-

Polarization ‘

Q0
&+ ~
oo *
ZZ

nuclei

Separation 0
between
colliding

on side

Muon Catalysisl

~99.5% of muons o
repeat the cycle

Free

~0.5% of muons muon

~10-11 sec
stick to o

o ‘ Cycle time ~ 5 nsec Muonic
w lifetime =~ 2.2 usec atom
Dupor Tp
[ DT+

molecule
e ~5x10° sec

17.6 MeV

~10-12 sec for fusion

(m/m, ~ 207 so muonic

atom or molecule has
~250-fm radius & ~keV energy)

0.6 t i
M e Bremstrahlung
SeCtlon° 0.4 = = = Fusion power, Nevins
0.2 = Fusion power, new,
> . . Putvinski2019 |
. 0 200 400 600 800
i )_( ) ﬁm&ﬁﬁﬁ — Nevins "00 L (REV)
i:: Sikora 16
st Remains
0.6
M-/ 8 controversia
02 /
nin_lllr\|.\.|.I.|.|I||||\|.|.I.\.|\||||I|,E(Me‘.’) ]-
0. 05 L 15 2 25 3 35
\elocity Differential Non-thermal
/,,.{',): DISTRIBUTION FUNCTION OF PROTON
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Ways to realize p-!1B fusion

10745 . : L :
Resonant peak @ E, =675 kev | Challenges in achieving p-*B reaction
/N F | within magnetic confinement fusion

107 device:

< 1. Requires a higher temperature to ignite

- 1029} the p-'B reaction

o}

= 2. Low cross-section

g 107%%; - -

o = e e EEEae e immma Exploratlons for p-llB reaction

© Resonant peak @ E, = 162 keV _ o o

. | 1. Realize non-Maxwellian ion distributions
ok and raise the superthermal particle fraction
2. Nuclear spin-polarization Y

10732

1. 2. 5. 10. 20. 50. 100.200. 500.1000.
Center—of-Mass Energy (keV)
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p-11B Reaction: A Complex Process

Multi-pathway process with excited intermediates o | CTOSS section for multiple channels — 7oy,
('I 2CI 8Be) 102 < — (p, y1) fit
¢ p+'1B> p+!1B: 11B(p,p)!!B

= (p. po) fit

10!

¢ p+1"B2>12C'>0p+8Be> 0+ 0y, + 0y, 11B(p, ap)aa § 10°F

¢+ p+1"B2>12C'>a+8Be"™> o +0y 1+, 11B(p, a;)aa g 10

¢  p+11B>12C">30a: UB(p, 2a)a

¢ p+11B>12C+y, (16.1 MeV) 11B(p, y,)12C .

¢ p+11B312C+y, (11.7 MeV)+y* (4.439 MeV) : 11B(p, y,)12Cy" T

0.0 0.5 1.0 15 2.0 2.5 3.0 3:5 4.0

Experimental measurements are unable to : : :
. . : : Through polarized scattering experiments
distinguish a particles from different channels and : - .
« verify the predictions of polarized

stages, and are interfered by scattered protons, . :

) o nuclear reaction theoretical models

making the data analysis highly dependent on : : :
regarding the p-B reaction cross section

physical models.
: : enhancement
« The models are complex, remain controversial at : : :
e construct optical potentials to refine the

present, and do not provide a complete description ohysical model of p-B nuclear reactions
of the double differential cross sections. '
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Historical progress

Two theoretical contributions to 675 keV
resonance

« Gain values match

 Angular distributions differ

ISSN 1063-7788, Physics of Atomic Nuclei, 2006, Vol. 69, No. 9, pp. 1461-1462. (©) Pleiades Publishing, Inc., 2006.
Original Russian Text (€©) V.F. Dmitriev, 2006, published in Yadernaya Fizika. 2006, Vol. 69, No. 9, pp. 1496-1497.

NUCLEI

Theory

Effect of Polarization on the Cross Section for the Reaction
UB (p,a)®Be” and Angular Distributions of Its Products

V. F. Dmitriev”
Institute of Nuclear Physics, Siberian Division, Russian Academy of Sciences,
pr. Akademika Lavrent’eva 11, Novosibirsk, 630090 Russia
Received November 22, 2005

J Fusion Energ (2014) 33:103-107
DOI 10.1007/510894-013-9643-8

Experiment for y channel measurement:
* A, and CSin very low energy regime

PHYSICAL REVIEW C, VOLUME 62, 025803

The llB(g;, ¥)2C reaction below 100 keV

J. H. Kelley,"* R. S. Canon,'” S. J. Gaff,!® R. M. Prior,"* B. J. Rice.,'** E. C. Schreiber.'* M. Spraker,"* D. R. Tilley."*
E. A. Wulf.™ and H. R. Weller'?
T riangle Universities Nuclear Lab, Duke University, Durham, North Carolina 27708
“Department of Physics, North Carolina State University, Raleigh, North Carolina 27696
3 Department of Physics, Duke University, Durham, North Carolina 27708
*Department of Physics, North Georgia College and State University, Dahlonega, Georgia 30597
(Received 5 April 2000; published 6 July 2000)

Experiment for p scattering measurement:
* A, and DCS at 30.3 MeV
« Optical-model parameter

ORIGINAL RESEARCH

Nuclear Spin-Polarized Proton and "'B Fuel for Fusion Reactors:
Advantages of Double Polarization in the 11B(p, «)°Be” Fusion
Reaction

M. W. Ahmed - H. R. Weller

Published online: 14 November 2013
© Springer Science+Business Media New York 2013

2B Nuclear Physics A133 (1969) 255—265; © North-Holland Publishing Co., Amsterdam

Not to be reproduced by photoprint or microfilm without written permission from the publisher

POLARIZATION IN "'B(p, p) AND "B(p, p’) AT 30.3 MeV

0. KARBAN T, J. LOWE, P. D. GREAVES and V. HNIZDO
Department of Physics, University of Birmingham, England

Received 20 May 1969
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Spin-polarized p-1!B fusion (E =675 keV)

| ?3 E, = 675keV

JT=- 5 MB:J == -
P 2 2 1596 2 12‘(:6'57

Entrance channel: (m———————————— - p+ "B
|
Wp'WSBe-(—l)Ei = T2y — :EZZO

(048]

— |
Sy, + Ssge +4; = § — | spi llel
gk e+ = Bac = fopin perlll T 0|\ i
Exit channel:
Qo: l;=1,35,.. ; Sg=L0; — X 0 736
7 gf:1,3,5,.. ; §1QC:£_}’+§8B€ — \/ a+8Be
The total cross section:
4 (2J12C + 1 J12
oo = Oq =01+ 0 o = T 12c
0 ZQ; « 1 2 o (kgm)z (2Jp i 1)(2J11B i 1 Z (254+1)€;,(2Sg+1)45
. . 1 3 _ 1 3 1
spin antiparallel : 5 0 5 l spin parallel : 5 0 5 0 Angular momentum-dependent  Energy-Dependent

The influence of spin polarization on the reaction cross-section can be derived
through the angular momentum coupling theory

WLk 11



Spin-polarized p-''B fusion (E =675 keV)

Theoretical framework follows Ref. | ]
i i mi 43 mo
For the convenience, o iIs expressed as ! 2 ]§
_|_
o= Z Z P,, B,..(J,m = m; + ma|mi,ms3) o5(FE) { / # /
J=1,2mimgy H B
Spin wave function of the entrance channel \ -1 \\A
1

2 3
2

sa) = IXp)[X11B) = Z Ay Gy [ 111, M2) Finally, the contributions of different polarization states
m1ms2 to the reaction cross-section can be derived.

p - Xp> — Za’m1|m1> 3 11B . |X11B> — Zam2|m2

3
J:[—(P 1 B3 —I—P;B_;)—I— (Bl + B ;)
ey ] 4 2 2 2
The probabilities of magnetic substate m,/m, .
, , - (PyB, +P_%B_%)} o
P, = lam, | i By, = |am,|
1
The state of total angular momentum is expressed as + [(P%B% + P—%B—%) T (P—%B§ + P B—%)
1 3 3 1
J,m) = —Mmi—=Mg){=M1=MM J,m — 1 D1 1 1 — 1 1 1 D1
7, m) m; |55 ma) (G SmalJ,m) +2(PyBy+ Py By ) +5 (PyBy +P_§B§)] o

4

.
@) Enen 12



O

Influence of Spin Polarization on Cross Section
¢+ Polarization effects on reaction cross-section

a) Unpolarized spin P,,, =1/2, B, =1/4

1
3 5 H 1B
Tunpol. = gL g2 A\\ <§\\
1

1
_1 2
b) Spin aligned along the magnetic field 2 3
2
011,43 =02 Ot1l+3 = 7011 702
s Compared with the unpolarized scenario
O,1 .3 3
+5,1T35 _ ?;Zg_ — 1.6 CT*‘%,*‘% _ .4(72 — 1.2
Ounpol. 02 Ounpol. g g2

Polarized p*B reaction shows ~60% maximum enhancement in
total cross-section vs. unpolarized case

i B8 &5 ]
ENN GROUP
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Angular distribution of spin-polarized fusion

To obtain the product angular distribution, the
final-state wave function can be defined as

b5y =D fam|2m),

and the o Is expressed as

/dQZme 2m|2m) = /dQZfzm

Compared with the previous expression o= Y Pu, B, [(2,m1 + ma|lmims)|* 02(E) , we have

m1Mm9

) = Y (Prny Bmy02)2 (2,m1 + ma|my, ma) |2m)

™1,

Z Z (P, By 02)2 (2,m1 + ma|my, ma)(ls, myms|2m) |Ls, mym)

my,m2 My, Mg

NN GROUP

6, ¢)
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Angular distribution of spin-polarized fusion

According to Ref. [M. Kuhlwein. PLB 825 Eﬂ=675k€;’_ s
(2022) 136857], the relative angular momentum ¢ ¢. 1596 12c'
of reaction products can be £ =1, 3. p+'B
@

v tr=1 20\ laEioEs 55,47
Upde=1= D Y (02Pm, Bmy)"? (2,m1 + mafmimy) 0° 736
M1,M2 Mp,Ms a + $Be

(12, mymg|2 my 4+ m) |12, myms) Based on the final-state wave function, the

& P =3 angular distribution of the final state can be
4 expressed as
Upe=s = D Y (02Pm,Bumy)"* (2,m1 + mafmamy) do

L —o = (¥rldy)

(32, myms|2 m; + ms)|32, myms) d?

2c R EE
) KRR 15



Angular distribution of spin-polarized fusion
P.i=B;s=1 P,

1
2

(W]

X fle

do 1 2 do
70 (g Y |® + 3 |Y10|2) o2 0 (14 Yas)® + |Y§2| t 1 |Y31| 7 |Y30|2) o

4

*%* '€f=3

do 3 (1 2 do 3 (5 5 1 2
ds) 4<2|Y11| | w0l + 3 | 1—- 1|> 70 4(14|33| +7|31| |30| + |3 1|)

32 Boron Spin +3/2 State Boron Spin +3/2 State Boron Spin +1/2 State Boron Spin +1/2 State
2 T T T T T T T T E 2.5 T T T T T T T T 2.0 T T T T T T T T ] 25 T T T T T T T T
30 — | Fusion Energ (2014) 33:103 = i = | Fusion Energ (2014) 33:103 ] F ] [~ « == ] Fusion Energ (2014) 33:103 R
E E L 1 [ . -
28 E 1.8 «vat J Fusion Energ (2014) 33-103 7 LY s
26 3 L - i
24F 3 o — 1ef ] 200 % ;. .
£a22F 1 £ S . g Y ;
2 L0E 4 5 S 14} o ., = 5 i !
g7k E s I s " g y ;
© 1.8F 4 %15 = L s, 5 151 ¥ R . -
= F i = _ 12 . - = f H
% L6 EES = 3 % ) ¥ ]
14F 4 © 5 [ N " © :
E ] L D s n 3 §
E ] L 1.0 & * 4 .
12 - C / 3 ] L X A v . ]
1o F E 1.0 C ‘.' ‘.‘ . 1.0 % & . .i -
“F E E 0.8F K E g ] i N NS E ]
08f E = ] - =3 ' S —a ] I s w'f = 3
o | | | 1 | | 1 | ] E -’ . B B 7
0.6 ] 1 1 1 1 | 1 1 o | 1 | 1 L | 1 | "ey
0 20 40 80 f’g (de;t)’o 120 140 160 180 0 20 40 60 80 100 120 140 160 180 0.6 20 40 60 B0 100 120 140 160 180 0 T T T
6 (deg) 8 (deg) 6 (deg)

Angular distributions can be measured to verify the theoretical description.

*cPEE[;
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Spin-polarized p-*'B fusion (E =162 keV)

108t 1.4r 2
— A.Tentori and F. Belloni, Nucl.
For EIO - 675.key’ j[he o 1.2 /\\ Fusion 63, 086001 (2023) N
al anQUIar dIStrIbUtlon o 10° ag secondaries a7 and secondaries Qg Loy " :
Is difficult to identify. % 10} 2 0.8
= ® 0.6 I \ N A
s AEL\ VA
8 0.4 o . G
Need to find a resonance © | L e | i AR
state capable of decaying 107! 10° 10t
- 0 E [MeV]
via the ay channel. A | ‘.‘
CM energy [keV]
11
P B Wﬁf,; =+1—=/4;,=1,3,... 15.06 16.1 2+ Lo -
Parity conservation requires the pHIB sg=2 Ly=0,2
minimum ¢; = 1. wolfn *
a+ o+« 7.37 0+t
spin antiparallel : = T = | (Ji2 =1) P
2 2 4.44 2+ S8 = 0 ff = 2
Jio®€=0,1,2
, 1 3 .
spin parallel : 5 T 5 T (Ji2 = 2) Reaction can occur for ..l
Jio®0=123 allspinorientations e
? Y
w2 e @] 17
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Spin-polarized p-''B fusion (E =162 keV)

a) Unpolarized spin p,, =1/2, B, =1/4

5
O unpol. =— ﬂ (GZT d + 24 4 )
b) Spin aligned along the magnetic field
. Pli=B.3=1 i. PLi=B.1=1
2 1
T+3.+5 = 3921 1 T+i+3 T g (021 + 021 1)
The 162 keV resonance yields energy- i (2726 + 1)
distinguishable a0 particles, but the effect o, = . —C x Y Tgac
_ . , _ o - . (2854+1)2;,(2S54+1)¢
of polarization on the cross section cannot (kgm)” (2o + 1)@ Jnp + 1) S R ERT il

be directly derived as with the 675keV N _
resonance. This mainly because the V,,(r)  The transition matrix elements (T) need to

________________ , be determined by fitting polarized p-1'B
V(r) = Vo(r) HVso(r)L - S’ reaction data.

i B8 EE[7]
@*fﬁ @
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Next Steps

To obtain the influence of nuclear spin polarization on the reaction cross section at the
162 keV resonance, experimental measurements are required to determine the spin-orbit
coupling potential (V¢y) in the vicinity of th|s ener

Vi(r % + V. LS
1B (5,p)'' B do (r) *SOE ")

/; g = A" +1BI° +2Re(AB )0 5n) () — 2Re(4B") _ doy _ doo
$; .Ul o ’ Y o A2 B2_ do do_
; — = |A? + [B’[1 + A, (0) (7 - §in)] A" + B s_—g + 519

D .

i i U2 I+1 -1 '
Spin-pol d 4 _ 2 _ 2 2io
pmprp(%g;lze B target Where AB)=fc(0)+ = oF Z [(l +1) (1 S, ) +1 (1 S, )] e“'7'P; (cos )
y 4
| | - F _ 1 l+2 _ ol=3) J2iopl
B(0) = o ; (Sl S, )e P! (cos 6)
Singly polarized elastic scattering experiments + theor Optical
sV P g EXp Y = potential

What we want to do

Optical potential + theory —> The effect of polarization at different angles

O irza 19
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FISCLE BIRRIXS L -
mALEIRE (DR

HEXE%: YaTE

LEELL: WatsonH

B.A. Watson, P.P. Singh, and R.E.
Segel, Phys. Rev. 182, 977 (1960)
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@ :EFHN GRO

Be (WAIREEATUNASE, B TEHENNEERNRER): «

p-98e-4.0-Loyd

HRB: F

p-11B-30.5-Karban

p-96e-11.0-Loyd p-9Be-15.0-Votava
Loo

RATARBrREHEBIERSE
NFHRRCEEER

FH. BE. SR
20255 10R 231 dtin

By Danyang PANG, Beihang University
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Experimental Boron Targets at ENN

B Boron nuclear target: Materials containing nuclear target components (such as boron powder, borane) are deposited on a

substrate to form a film through methods such as magnetron sputtering, plasma-enhanced chemical vapor deposition, (

PECVD) or hot pressing, resulting in a substrate-supported boron nuclear target. Subsequently, the boron film is etched off by

wet etching, retrieved, and mounted on a frame (target frame) to obtain a self-supported boron nuclear target.

B Boron pellet: Boron powder and a binder are used as raw materials. The boron pellet is obtained through processes such as

shaping and sintering.

O

ol
ENN GROUP

Magnetron sputtering

Target atom

Electron

PECVD

Reactant

13.56 MHz s GasIn

RF power i Gasla [l] rL
L1

Cathode
electrode I 7B 1 e T3 e 7 1 |

v L] v L] L]

Plasma —

Substl'ate_[____—_ﬁ_(;ro“nded
electrode
L | == ——1]
Heater Heater
| ‘
1_ —tt — |
Vacuum

Vacuum Pump
Pump



Experimental Boron Targets at ENN

B Mastering the fabrication technology of backed and self-supported pure

boron targets and hydrogen-containing boron targets,

achieving the

preparation of boron targets with thicknesses of 0.1-10um, hydrogen content

of 0-40 at%, and adjustable boron content in carbon-hydrogen-boron targets

Nanometer-thick self-supporting
11B target with ¢ =10.0 mm

¥ .,:u-"'-.‘«.;,. v ,(- G5 DL ;.-_
BB SRS

LRofdEEIHet with CR-39
O nnn.

Carbon-hydrogen-boron target

Micrometer-thick self-supporting
hydrogen-containing boron target
with ©=5.0 mm

Depth (nm)
200

0 100 300 100
oo ==
so b
= 10}
&
S 60
3
® 50
B
S a0f
(5]
S a0}
S 30
20
10 f
, . . .
0 1000 2000 3000 1000 5000

Depth (E15 atoms/cm®)

Hydrogen content changes with
thickness of hydrogen-containing boron
target

cps/eV

25 Tap

Mass Norm. Atom
Element At. No.

[%] [%]
20 B 5 98,15 98,41
C 6 1,51 1,37
5 0 8 0,34 0,23
E 100,00 100,00

| I

10

wn

0 T
0 1 2 3 4
Energy [keV]

Composition test of high-purity nuclear
target '

B Mastering the fabrication technology of boron pellets

with a sphericity averaging about 90% and capable of

being accelerated to approximately 150 m/s, along with

£h ) RN AN A
The spherical boron pellets
with ®=1.0 mm

Uniform and dense cross-
section of pellets

g

oney

s - s & 2 2 ] - g Z

Sphericity _
- ile'
The main sphericity of pellets

is above 90% Pellet injection system

22



Collaborations with IMP on p-B measurement

! JHH- ||
=

¢

I
)

LB E TR EF R AR BB 40000 S — e
IR, FEFARIBIRAOT: 35000 —— 162KeV

* BTRH%: KT o

—— 163keV
— 164keV
— 168keV
— 170keV

® BIRMR: < 240KeV 2 o
* BEFFAB/: > 10mA S ol
® EFEREP: 6<20mm 1000 K
o BIRIIHER: ERLH W Al




Summary and next step

Summary:

¢ Only double polarization (P,,,,B.3/,,) can achieve a 60% gain in the 675 keV
resonance region

¢ Further derivate polarized reaction theory model for the 162 keV resonance peak
and non-resonance regions

— less demanding in experimental requirements
— Validation through *'B(p, a,) channel

¢ ENN possess the technical expertise and can supply boron targets
Research plan and requirements:

¢ Propose 'B(p,p/a/y)* measurement at low energy regime
— Si/SIC/CZT/Semi-conductor detector: p@100~200 keV, a@1~6 MeV
— HPGe: y@4.44/11.7/16.1 MeV
— POI: Polarized rate, Ay and DCS
— Energy range 100~200 keV, especially around 162 keV
— Target and experiment designs depend on beam conditions (intensity/focus/pulse/purity...)

() fimem 4
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Thanks for your attention



