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Table 1. Experiments of D-T fusion reaction cross section in low energy region
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E. Bretscher*"! 1949 % T 15~125 DO JEUK#E
T. W. Bonnerl3!l 1950 s D 10~132 ZrT #E, 12ug/cm?
97T ¥, 0.02~0.05mm 5
V. A. Davidenko!? 1951 IDINiIR D 40~225
. 10nm A1 12nm FEFL
D. L. AllanP*34 1951 H/D/T 100~200 D,0 JFUKEE. ZKZESHE
J. P. Conner®”! 1952 % D 10~1732 ZrT #E, 10, 40 F1200ug/cm?
H. V. Argol3¢ 1952 % T 80~1200 D, F & S
W. R. Arnold®7-3 1952 % D 22~120 To A & AREE




R. G. Jarvis®! 1953 D 20~45 T, o AAREE
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E. M. Balabanov!*2 1951~? HITREE T 50~200 D,O JEKEE
S. J. Bamel*3) 1957 % D 250~7000 T, A & AREE
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BT —E—K 1965~1970 T 13.8~114.3 D, TLE S A4
ZH 14
A. P. Kobzev!*3) 1966 IiIEaES T 115~1650 Dy A &S AEE
N. Jarmie46-47) 1979~1984 % T 12.5~117 Dy T & S AMEE
R. E. Brown!] 1987 % D 80~116 T, & S AAEE
LS| 2024 D 72~241 TiT #2, 50.2nm
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FIH LIS, L. N. Katsaurov ££3CHR[41]HH 522, MR BERY BB S BeR HI A
EAAREE (BA 5. 1um JERIEEED WA D-T AR B 4 E A 4.91£0.31 bs E.
M. Balabanov £ SCRR[42] -2 K, 1951 4ETRBRRFE B 51 A4 R Y ELF 72 pT o F it
B KUK SRS o AR R A A P SCHR[49] 1Y) S 56 2 B AN A HR A 3 VAT R T
E=72~241keV (REHOALRERD BEX A D-T RBAL R NS5, K15 7 )\
b R A TR A AR 3 T 2 56 U

1956 4, LA-2014 i &5 UE O D-T 5848 S I 48 1 20 3R A7 2 vF . LS

4 E K 52506 %= (Research Establishment Risé, RES) . LANL. K FEEvh

JbIE 5K 5256 = (Pacific Northwest National Laboratory, PNNL) . 2548 48 it 52
I %= (Lawrence Radiation Laboratory,  LRL) . 54 A 3 5 /R [ 58 92536 =
(Lawrence Livermore National Laboratory, LLNL) . £ [E £ w3 -3 B v 55 55 1

R FE 5E BT (Max-Planck-Institut fiir Plasmaphysik, MPIP) . KR Azl &
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Table 2. Primary evaluation works on D-T fusion reaction cross section

1EH 4y ) B AL wEmES. HRER
N. Jarmiel'!] 1956 £ LANL HEHS: LA-2014
C. F. Wandel*"! 1959 2 RES Nucl. Instr. and Meth., 4 (1959): 249-260
S. L. GreeneP®! 1967 % LRL W5 S: UCRL-70522
W.C. Wolkenhauer?!2 | 1971~1972 PNNL &S : BNWL-1604,1685
H. Liskien!*? 1973 R CBNM Nucl. Data Tables, 11 (1973): 569-619
L. Stewart/2%! 1974 £ LANL &GRS : LA-5828-MS
R K
G. H. Miley™* 1974 WEmRS: CO0-2218-17
AN
?‘
R. J. Howerton!s) 1979 G LLNL 455 UCRL-50400, Vol. 21
Rl HIPN
G. H. Mileys® 1980 % w45 CO0-2218-195
2
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N. Jarmiel’] 1981 % LANL Nucl. Sci. and Eng., 78 (1981): 404-412
H. S. Bosch!!] 1990 1o 5] MPIP wtgms: IPP1/252
bR
B4 2026 5 Nucl. Sci. and Tech., 37 (2026): 59
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S RGN EZIZSH8, 1991 &, EHPRJE THENL (International Atomic
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BT LA BB S 50PN AR, FERRIRSIE, 1967 4 W. A. Fowler %5 A3
THUGTT R HORL 7 #% I B 22 I 304 VP4 T/E . NACRE (Nuclear Astrophysics
Compilation of REactions) %4/ J22 {IEE 372 4% R AR B 2 s b a4 T AR HEN
FBURR G, H AT, NACRE 3 % AR A C 8 8 2 NACRE 11,
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oy P S s ge AN 4 TR A B RS A A, AT S SR 4 AR )

By 2 AR R i A RO T B B S k. G 1R D-T AR [ M AE
JRC B 1) S R A, B R R

1951 4, D. L. Allan 2P & T E=125. 175 1200 keV = G845 F D-T %
AP N 1B S S PE PR AR T 90° A LLAE, RIAEIX =/MREE R D-T
RAF AT M R . B2 Ba<133 keV B, D-T FAR B AEJi O Z A2 % 17
[FITERT . 1965~1970 5, T E B 2B Y EHE S OG 2] [ E=45. 67.5. 105
A1 150 keV DY BE =N RAR P2 W0 B f 70 A B2 0N 0.997+0.006 . 1995 4, .
Jordanoval®eMgt B 55 (1 58 A8 s S48 T B4 T A5 4% 1) v MR IE R BN 4R, D-T
RATE Bg<200 keV BJ {7535 2 % ] [F]#£ . H. Liskien 1 A. Paulsen**iA>, Ea< 300
keV i, D-T A% s i 2 4% 7] [7) 7 0 1952 4, H. V. Argo Z5POI) 5236 1 i, E=380
F1 570 keV (F B E¢<380 keV) RE i1, D-T RASLE RO R A2 5 [F - S. L.
Greenel>1IA Jy, Eq<400 keV I, 5.0 R A D-T AL ) N il 2 75 7] [\ 1% . J. P,

Conner®HA Ay, E¢<500 keV B} D-T 2 Wi & 2% H [E 1. S. J. Bame MBIF & T



E¢=0.25~7.0 MeV BEX A D-T A8 ML, YUARdo(e)/dQ=) a P &
n=0

Eq=500 keV I, [R(9)[<6%; Eq=750 keV B, |R(9)|<11.8%. [t 500~750keV fE

Ff, |R(0)<3.33% + 3.34%. BIFEARSZIGHiRZETLHE 2N, Es<241keV K, D-T

TRAR S LI S S A Jo 1o 28 PR 25 T R )

24 D-T RAR R NAE B0 R & [ AR, Sk 2 an A 2t
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Fig. 1. The ratio of the integral cross-section to the 90° differential cross-section of the

centre-of-mass frame
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1948 4, E. Bretscher 2B i Ayt 2 o7 /K JE VKSR & | E=15~125keV
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o(B)=— 22 @
X

Horb, A SRR AU S TR, N(E) B34, dE/dx HEY
BHIEAAR. BRib 4h, RIJREEH) E. M. Balabanov 2420 {i Fi] 25 /K 5 vk ST F i
S0 EKPKEE SIS 1) 3 R 2 IR AR AN/AE T IR 22 XS RN PRI
TR L B TR A S S P L AR AT dE/dx PR 22040, BIMELE SR, FH IR AT
dE/dx [RIFE FEARIRAS ol
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K] 2(a) N JEHE ) 52 S2 6 %04 5 ENDF/B-VIILO ¥ BRI tL . A T —8
STIZR SIS 7 SH B, K 5 ENDF/B-VIILO FEA 54 2 8] ) L AE 2261 7E K

2(b)H . Hrr, V.A. DavidenkoB2f JEEESLIGE FH T 0.02~0.05 mm [ E54E .

T T

™1 T T T T LA L | T T . . .
6000 Ha)w  E Bretscher (1949)"" 7 13 ~(b)m  E Bretscher (1949)™" .
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2, 142
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Fig. 2. Thick target experiment data: (a)comparison with the ENDF/B-VIIL.0 evaluation data; (b)
ratio to the ENDF/B-VIIL.O evaluation data.
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1B IERIE+20%41, M 2 A5, 7E Eq<90 keV fiE[X, *IT E.Bretscher fll V. A.
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PESEIG S B SAME, = HBER)EE R RIS 0N 10 pg/em?. HP REIX BRI BT R 1Y
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Fig. 3. Thin solid target experiment data: (a)comparison with the ENDF/B-VIII.0 evaluation data;

(b) ratio to the ENDF/B-VIIIL.O evaluation data.
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A1, T. W. Bonner {4 (¥ 55 32 2R U AZ 200 s ANER S B0 Al K sk
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Fig. 4. Experimental data from J. P. Conner's targets with three different backings, along with

corrected T. W. Bonner’s data: (a)comparison with ENDF/B-VIIL0 evaluation data; (b) ratio to the
ENDE/B-VIII.0 evaluation data.
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Low Energy Deuteron-Triton Fusion Cross Sections: A Review of Experiments and Data

Evaluations*
SUN Junjie Deng Chunfeng Han Zijie LU Xinxin'

(National Key Laboratory of Neutron Science, Institute of Nuclear Physics and Chemistry, Chinese Academy of

Engineering Physics, Mianyang 621900, China)

Abstract: This paper presents a comprehensive review of both experimental measurements

and nuclear data evaluations for the deuteron-tritium (D-T) fusion reaction cross sections at

incident deuteron energies below 300 keV. The historical experiments are classified according to

three target technologies: thick solid targets, thin solid targets, and gas targets. Our critical

analysis reveals that early experiments using thick solid targets suffered from substantial technical

flaws, resulting in data of poor reliability. For energies below 20~30 keV, experiments based on

thin solid targets or foil-contained gas targets encounter severe operational difficulties, and data

from the latter require significant correction to improve their quality. Furthermore, owing to the

immature calorimetric techniques before 1960, most data from windowless gas-target experiments

are of relatively low quality. In the sub-20 keV region, only five experimental datasets have been

reported to date: one using a heavy-ice target, two using ultra-thin solid targets, and two using

windowless gas targets. Among these, the windowless gas-target datasets exhibit the highest

quality, whereas the others display systematic discrepancies. The evaluation activities on D-T

fusion cross sections are also systematically compiled. After 1990, evaluated fusion reaction data

of the United States and Europe have been successively ‘integrated into the major evaluated

nuclear data libraries, namely ENDF (Evaluated Nuclear Data File) and JEFF (Joint Evaluated

Fission and Fusion File), thereby facilitating standardized data archiving and international sharing.

Finally, several commonly used parametric. formulas for the D-T fusion cross section are
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compared. In the energy range of 6~350 keV, the Gaganov formula provides the best accuracy;

however, in_the wider range of 1~1000 keV range, the Bosch-Hale formula, derived from the

R-matrix_theory, exhibits a maximum deviation of 3.7% and offers the most balanced overall

performance. The datasets presented in this paper, including a brief introduction to the

experimental setup, the differential cross-section data and the integral cross-section data, are

openly available at

https://www.doi.org/10.57760/sciencedb.41598  (Please use the private access link

https://www.scidb.cn/s/rUveEn to access the dataset during the peer review process).
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