$43% 56 M L7/ S Vol. 43  No. 6
2023 4F 6 f PHYSICS EXPERIMENTATION Jun, ;2023

TEHE:1005-4642(2023)06-0036-05

BT S5E LG &EIT

TR, IRARFE , SR AR IR
(BEFR WEEMHAMAFFR.HE FF 831100)

= T

8 OZ R JUBEERAUKER L IF BB G IR A BE SR IO  AE R AR N R T EDG RS B S sk R i SR B 4. @
D52 SR 7 R S R L A5 30 000 0T 5 PR I A 0 A BEYE I R OUL B T B I K0 00 R A R R AR S O T Y AT 'ﬁ;a
4.

SRR 0T 5 5 5 O ] £

HE 2 E.0436. 3 XERFRIRAD : A DOI:10. 19655/j. enki. 1005-4642. 2023. 06. 005

F T I 4 BT R BEWDOL I i s FanE 1 froi.
LAY I I B 2 Blig 00« £ e Sh VR BAE N
LI G 46 14 S T 0 R LR OO 5 55 (A7
ShELEAE N BB RGR T L TR %
(ERIbEA TS Ve VRSO NSRS i E]
FE L BT Ol 2 D B R A 4 4 PTG A R

[T 0 5 % A S/ 1 50 e B T

VLA SCIBE 2 9 4 9 FFLG I3 8 R 1 0T 5 56

L L U A A0 RO 50 5 0L ABPEL AB X ABE AR F A3
S BLG 0 f0 E  F. L AFE B o 14 8 L OFG Jy g, LA % R 1%

¥ /KHI = /AFE = o, /OFG = /OGF =

| M5B ENE
WM E5EFENRIE L OGH=/OHG=

3o T 5 5 B 4 1 T ) 75 L T R sing
BIZT Y6 o Bl 1 on = S0 ap g 5 p =
T B FT 2 B K 28 87 5 300 AR 0 7 0 14 POt = G TR RS
S5 PR R RR O BRI AR AR e aresin (Sisa),/%ﬁﬁﬂﬁéB]K:t,ﬁlﬂ
F8 B S /MR 1) 83 97 10 L 5 o T 66 0 0 3 O - - B
PT35S [ 0 15 1) 081K 6 B B 1 1 (R AFJHE R g
[R] o DA 7= A 6B, H BR fa fY i 5 35 w1+ 2a—4arcsin <51;1a)’
1.1 #T
d 4cos a
oA BE Oty 52608 KX 20 9 47 2 0 = e
INSCE SACE IRt SN P N N
RO OBk 2 HT i R AR AT g, O W

I7 1 ASTR] S €% HEB O A SR AT T B AR 1 i B S 7= 2c0s an

W fm HEA:2022-06-18; /&2 H H . 2022-10-14

E&WH: BE¥RER Mk E

PEZE T B (1997 =) 55 ILIRARM N, B 75 27 B ¥y B 5 b0 R RL 2 22 BE 4 B2 %l 2019 ARHE . E-mail: wyp__
0908@163. com

BEEE RMRAEAI8L—) . e WTE e A, B EF=BEWIE S5 MR R % B 8, W RIS 0 H . E
mail : zbhejxy@163. com



5 6 4 FREMG 5 IS W L T 37
15 24 n=1. 331 W}, cos a==0. 334,a==70. 488 3°,
cos a= "2;1 ﬁ/\ﬂ:iiﬁ Z’B~45. 088 7°, /EFK= /EGB =

4 n=1.331 . cos aa0. 507 1.a==59. 529 2°,
A n= ;2; 4 A 40. 353 9°, L HKD =
S FIH=4—2a=0yu ~42. 36°. [a] 31, 5% K
T T R n=1. 344 U] 48— 2a= 5y =40. 50°.

SEEURDNSE S LI EE FPUE S 1E:1E SN REIEEEE PN
FHA S 64 1 3 ff1 o 40, 50° ~42. 367, H 4T 567
SNEOEAEN.

1.2 &

AT R B A = P Bk i G e R & il
Prsp— B — S s B AT 2E D5 AN [
FAHEFNT Ry 205025, FE B G 1Y 5 HE I G e 2
IR,

K2 SEEAm A

ABIE AB XK IS A R B A
ZABH ¥ H o Y14 Ml L OBC 2 g, th JLAT G %
#§H ~FEI= /ABH =q, /OBC= /OCB =
~/0OCD=_/0DC= /ODE= /OED=.

PALTYE M Bl ono= S a] 75 5] g =
sm‘8

arcsin <512“>,4,\ﬁmﬁa4EGB:t,mu

t=3n—[2(x—a+pP +4p]l=n+2a—68=

. ,sin a
w1+ 2a— 6arcsin <7> ,
n

QZZ* 6cos a .

da Vnt—sin’ a

de
ASL=0,0
a O . )\J

v n? —sin® a=3c0s a

nt 20— 68= Oy 2250, 44°. [ L, 22516 XF K I 14
it n=1. 344 ] 7+ 2a—68= 05y =54. 04°.

SRR LTI EE SOV SR IE SRR D N
FHA SR LR [ ¢ F1 2 50, 44°~54. 04°, H 561
HMLIGTE .

S A
2 X

H1 T 5 53 LR &A= I f /) i 1] A 3fE L
AR S e S I S AT S A TR A
JCHR ST S ER A AR L SRR AR L P e A ST A
AR e I D

455 VA EBIE o B BTN SR OB ZRA S A Y
Bl o6 PR AR —— O U A B R A 3 T
7. 38 I e B TR AU Ol R A BB BR Y A
TERRA 20 2 ) 5% i b 35 1 Ot 22 00 b % A VA B A
AT 55 A1 AT S R 1 5 /0 D 172 7 100 kP T REE.

Jigtt

ZIBEHE -

(a) L& QITE A

3 OGRS

SR EANE 4 PR, WoR g 5 i EE S
T HO IR A S A AR N L D IR
T A BRI IS S R B R SR B AR IR AE
W BB BR8] E L 4 SR L LT
HL S G IRATE S 5 i 55 0 6 SN I L B il ]
SOGB4 . IR R e
R LR O IR R . SRR R Y&
W Bl B BROMTEFE A b Jd 0 B Sl G IR 4 £ 2
AR T ABEE R 1A A

TE I PN G U5 I S AS ] 22 A2 1) B 3 3K 3 ik
T A A 38 B /M i 1] 1 5 3 B 05 5 S 5 B
S, Nt e AL A PP I A5 PF R Ll o
N7 SSRGS A A W



38 L/

A3k

4

4—

——
%%

-

AN

1. BRds 2. B
8. A7

3.HER 4. YR
9. i EER

5. GBS 6. filgE e
10. g mspk 11,4648

7. Tl

K4 siE E R B

55 UL A 12 5 06 AR A% T AL LI AT
TG A AR, O B EE A BT R AR SR TR
VORI ARURE . Y 8 4T 6 IR Y g B R, 2 B 2
i1 100 -

D& m il

JGUR S RS ERER O AE IR — i B T8 o # Zok
DR\ SF 1 R 3 SR 095 A G e 4 kA 3 38 K 1 A ST
. A& 5 FER  BEESER G420 R, SRS BR 1Y
oD SRR EE B O L. A S ZE 5 BRD G R
ARV T I F R 0. 62k HE N B B BRI A BT A
oA A B

. L . . sin a
q=4arcsin (*Sln 0) » B=arcsin ( ),
n

R

Hoe [O,arcsin (%)],Efﬁﬁﬂﬁﬁf\ﬁfﬁ%ﬂéxmu

AT 558 A L.

PAE | = A

JEUR 5 BB BR 09 BR O S 7 W] — R B
Bl YRS 1 A B SR R T G R B B R A
. A& 5Ch) Frs  BEEE IR 242 R BEEEBR T
T S5 BE B L, ASI L2 5 35 3Bk T 0
ARG R 2H BT T 1 e fA R 0, D 2k A Bt 3 Bk
WIS R o T 55 A B I

q=arcsin [%(Lsin f—Rcos ) } ,

o . /sin a
= arcsin ( ),

n
Hoe [O,Zarctan (%) } L ] 38 1 2 AR A ok UL
s 555 A LR 4.

(D% 5

(D AE%
B 5 S SuEEkeR 0% E SIS0 R R

3 ZBAE

SCIS B AN 6 FrR. i B B R A A FE 4R
b AR SRS S i A R R S R B
RS RCE E T WA N 8 O R iR A0 18
W AR I w2 IS0 Ry B4
3.1 HWEHMNEENISERSHEMN

e B 4243 52k 3. 000,5. 000,10, 000 cm [
PEIER. WP o AR PRUEFE A GG S Bk
Je At 0 AR o 35 3 dre /N [ 1 PO 31 B 2 7
HEME . ME 7 s, nTLE-—ORIE T ER K
A 3 B Bk, T 5 5 B 5 T i A .



5 6 0]

FREG 5 IS 5 LB BT

39

() M

Bl 6 o E Sy

(a)3.000 cm

3.2 ANHAMIEERSHZIE

M ECKE A% R 10. 000 em 4 35 35 3K 64T A5
0 AR X 0T 5 5 B4 ) R ) S G B IR ER R L
F0 B2 H O BOR ARMES BEREBRER O 3
O BE B 22 (E B 32 A RO B W AR B I A
BECEA2 5. 000 em 1) 3¢ B BRI 17 J5 W1 52 56

(b)5. 000 cm
K7 RSP A2 A B 5 o0 A i 5 58

(¢)10. 000 cm

R SRR R 1 R E WA 8
fiin, 0y € [39. 72°,40.36°], 84 € [ 50. 54°,
50.90° ], AT AR S BA B i SR 4. R R
B L=5.760 cm, SLEER IR 2 Pron, LKW
S 9 R, 0y € [40. 10°, 40. 26°]. 6y €
[50. 44°,50. 56° ], Al WL¢ 3| W] A0 55 55 L 42

®1 EERETUARIMESEHXWHE
/(" L/cm a/ (" B/ 8u /() 85 /() WL HE
28. 00 10. 000 69. 88 44. 87 39.72 50. 54 & 8(a)
27.90 10. 030 69. 82 44. 84 39.72 50. 60 F 8(b)
27.80 10. 020 69.17 44.61 40. 10 50. 68 8o
27.70 10. 040 68. 96 44.52 40.16 50. 80  8(d)
27.60 10. 070 68. 92 44,51 40. 16 50. 82 I 8(e)
27.50 10. 080 68. 56 44,37 40. 36 50. 90 P 8(D

®2 FEBRESTURMSENIRHE
/(" H/cm a/(") B/ 8u /() 8 /() R K
78.74 12. 504 69.16 44. 64 40. 24 50. 48  9(a)
78.75 12. 507 69.17 44.65 40. 26 50. 44 E 9(b)
78.76 12.509 69. 22 44.66 40. 20 50. 48 9o
78.78 12.512 69. 29 44,67 40.10 50. 56 E 9D
78.79 12.514 69. 32 44.70 40.16 50. 44  9Ce)
78.81 12.517 69. 39 44,72 40. 10 50. 46 F 9(h)




40 L/

%

A3k

(a) (b ()

—
(d) (e)

K8 SFRPRE TSI SRR LR HAR

M

(d) (e €3]
B9 RS ERE FIERIL S 5 S B4

. i ,2021,42(7) ;. 71-73.
4 HRIE (2] &% WLASERIMEELT]. %R Bk A
BOR TGS S BRIG 10T 54 & ARFESEIR - 2008, 14.(1):88-90.
. . o B CHARPBE2A R ,2011,14(4) :50-54.
428 5. 000 ¢ BRI B G P8 25 N
%Xf4 jg \Cm 195 H ﬁujij‘ﬁﬁéfmﬁ# (4] WU, 5V, 00 55 6 A9 O RO 25 A 38 ().
RN LT YRR AS f UR AL R G A

. . I il & 24 47, 2003,18(2) : 96-99.
TOEVBR PSRBT MER BB 5y o o 5. mumamwril. 9

£ R BAT R PE. SC50 R B R AT A AR TS O Uk A2 L 2008, 28(3) : 38-40.

PR S A G 0 T B TR S A AR RE A AR T (6] EXUE . BB 56 T 01 5 69 f 3 B2 40 7[00, 3
W25 TR A 57 B AN T A A k. ML 1994(2) :20-21.

52 H (7] SKZ . 0055 A9 64 AE T a N Y IR A 0 4 0 o
= : [I7. WSO . 2005.26(9) :45-46.

(1] i . AR B L R E 1], PR CRH 47 5O



%6 RS L RS TR R VK A 3 R KL 47

Measuring thermal conductivity of ice based on steady-state method

Erkhee*, LIU Qi"*, ZHOU Mengying®, PENG Wei', YUAN Yang®,
RAN Yujing', CHEN Sen', PEI Yili', WU Ping®
(a. School of Mathematics and Physics; b. School of Mechanical Engineering;
c. School of Civil and Resource Engineering; d. School of Computer and Communication Engineering;
e. School of Metallurgical and Ecological Engineering; f. Basic Experimental Center of Natural Science,

University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Based on the prototype of guarded hot plate method, an apparatus for measuring ther-
mal conductivity of ice was designed and constructed by using dry-ice bath based on ethylene glycol
mixtures to produce heat transfer between stable low-temperature environments at different tempera-
tures, instead of the traditional heating heat transfer. The thermal conductivity of ice was reliably
measured over a wide range of temperatures (—70~ —30 ‘C). The data were measured efficiently
with the help of the electronic thermometer. The thermal conductivity of the ice at different tempera-
tures and in the cases of containing different impurities was measured. The experimental results were
in good agreement with the reference values. The different effects of impurities on the thermal con-
ductivity of ice could be used to adjust the performance of ice.

Key words: thermal conductivity; steady-state method; ice; guarded hot plate method

[ 3t 4 2 4 AE 12 4

(k4% 40 5O
(8] Xiensy. #7557 A M B #r[T]. W BeEm (9] SROCE KPR, MLy JLATot s BT . P 2 41z
#,2008,26(7) :57-58. 2008(8) :5-8.

Experimental study on rainbow and neon

WANG Yuanpeng, ZHANG Baohua, GUO Fuqgiang
(School of Physics and Materials Science, Changji College, Changji 831100, China)

Abstract: A glass ball was used to simulate water droplet, and a light source angle reader was de-
signed, then the phenomenons of rainbow and neon were demonstrated when white light irradiated the
glass ball in a dark box. By measuring the incidence angle and refraction angle. the angle range of ob-
serving rainbow and neon was obtained, and the phenomenons of rainbow and neon were observed in
the cases of equal and non-equal heights between the glass ball center and the light source.

Key words: rainbow; neon; deflection angle
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