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Abstract As we all know, in the family of electromagnetic spectrum, y-ray, X-ray, ultraviolet, visible, infrared
and microwave have all been playing an important role in the field of medical treatment. However. terahertz ('THz)
radiation which is between microwave and infrared is still in the early stages of development. THz wave with specific
wavelength is focused into a line, called THz needle. For sleep therapy research, the THz needle regulating sleep
clinical efficacy is explored. After clinical experiment, it is found that THz waves can effectively improve the quality
of sleep. For further study of the mechanism of the interaction of THz radiation with the human body., we specifically
observe some interesting details of clinical trials. In the photoplethysmography (PPG) signal after irradiation THz
wave, a second small peak appears, and the patient’s serum potassium concentration increases. This study not only
provides an effective, non-invasive physical method for sleep therapy., but also offers THz technology itself new
research materials.
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Fig. 1 Proportion of patients with subjective feelings that night sleep is improved

3.2 EREHESN

ARG R AR RAL T AR PR G ARSI P BE N RE T . ERRRAS T R AR R A R B
I TR AL v AT B S 4 TC R P Z A AR R DI o il R SO F AR BOIR S T 2 AR T th 2
A BIASHEY RGP AR o DRI BR AR T A S 2% PR R T B R SRR SR R RIS Jj R vy L 3 D Ak B
G M o

XPRAEG R L PPG 55 AT A BA AL L 5 2 ROE M E M 2. il 2 Fros. B2 a2
— AN ) PPG {55 1) 2 ROBEW 1 2k 181 b Se 4k U3k THz §HIRGSHT PPG 55 " iR AR THz £
MG E ) PPG {55 . B UK THz #H NS AUS 19 PPG (55 . i T B R 32 2 THz 4 BGE %007 [6] 245
PPG {55 KA b4k . 4 R M B S 2% B YR It e 2 ROBEMI (M 2k i BT84k, B2 3d THz B U
) PPG &I E LR 0t THz #F U 9 PPG 27 2w . oA JLIR A it 2 THz B IR S AR IR A7 L 8
5 NIRRT 77 A IR 2l L S e 1 A P R A 2% B2 I G R L A B ) S o TR BB A
Y B R I T He 56 5 S B0 BB OR 23 1 B T 1 B A4 B IR 31+ mT 6l A 0 8 i A R P 1 3 I
Wy 0 T A6 A i A A AR RS L RS AR A R IE W A VR BRI

| | |
0 2 4 6 8 10 12 14 16 18 20
Scale factor

Kl 2 THz & BRSSHT S 9 R 25 PPG {55 & 5 2% B 50 1 AL #L45 RX L 181
Fig. 2 Comparison of PPG signals by the complexity of the algorithm processing before irradiation, during irradiation

and after irradiation with THz needle
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Fig. 3 Comparison of PPG signalss by the complexity of the algorithm processing for the same patient of treatment

with THz needle. Sorted in chronological order (days) from top to bottom
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Fig. 4 Comparison of the second peak of PPG changes before irradiation, during irradiation and after

irradiation with THz needle
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Fig. 5 Comparison of the second peak of PPG changes before irradiation, during irradiation and after irradiation
with THz needle for 4 consecutive days

AR JE A THz J& TARRE & I X AR W) 4 M i e AR/ o (B A A THz B HLAO Kk (4 A 8% 0z
BB A LE W) B A W AL 2 R B Z5 A SN R . T Hz B BRGE 25 A N R4 AT AR DG AE B
7 SRR ILEE  HOIF 0 LA N cGMP & B B0 MO cGMP 1 25 B 0 £ 00 58 2 /9 LBREE B 2 0%
A T A7 3t S 3 JULET 5 4 A VR RO L TR, PPG 35 /N0 A A8 Ak, o 7 0 38 e i 4 R B 1 e Ar L 53
T ST 4R 82 AL
3.4 M$REKRE

Xb 12 32X A 1 B 32 150 B0 B0 AN 56 B BEAT BRUR TS 19 I B0k R A A 0F L RS i 9 IO 0 50
BB THz 8BRS 5 3800 32108 MAAR ik BE B BT, e 1 s dd o SCHR IR AF & 3 H A I8 38047 5%
TUCBR BHE . AP a] W THz S 98750 W R /58 A N D0 A6 2 RIS A /8 A oA B A6 5 ) e B R A
BAEWA RN FRATHEN , THz ¥ AT RE 58 i UK 53 777 A5 Bl OB AR PR 5, 5 A ™ A R 5%
IO A2 3F 40 0 P SRR P SRR R 2 =B R IR (AT, i F ATP &t 5 KT 4736, Btk THz
BEIRSF AR IR AR AL AR HE T KT I 2 A TG A R A T — R At T 0 A 40 A 1 2 RO K A
IERAR o 3 G RN T35 SN L T G E2

101701-5



50,101701 MM SYBIZHRE www. opticsjournal. net
F 1 SIR S B AR B A O

Table 1 Serum potassium concentration changes before and after the experiment

Disease type Frequency Rise No rise
Deficiency of both heart and spleen &. syndrome of phlegm-heat attacking internally 18 12 6
Syndrome of phlegm-heat attacking internally 10 - 10
Deficiency of both heart and spleen 7 4 3
Syndrome of phlegm-heat attacking internally & pathogenic fire derived from stagnation of liver-qi 5 5 -
Pathogenic fire derived from stagnation of liver-qi 4 - 4
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